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Taking the 
‘Frowns’ from 
HIGH VACUUM 

PLUMBING 





UMP 
Nothing can be simpler thin screwing 
down a metal ring by hand, andgthat 
is how easy becomes the complicated 
business of *plumbing' high vacuum 
systems when 'SPEEDIVAC' vacuum 
unions are specified. Simple design 
and precision vacuum engineering 
eliminate long-standing problems— 
just a few turns of the wrist and you 
have a permanent, rigid, leak-proof 
connection—and it's just as simple 
to take down when necessary. 


Sizes from 1/16 in. to2 in. diam. 


W.EDWARD 


& CQ. (LONDON) LTO 


MANOR ROYAL * CRAWLEY - SUSSEX 
CRAWLEY 1500(iOlines} EDCOHIVAC CRAWLEY - 
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DEW POINT APPARATUS 
IMPROVED MODEL 








This instrument will. interest any person or organization con- 
cerned in the measurement of the dew point or relative humidity 
of air in large or confined spaces. 






The re-design permits a more rapid appearance fand disappearance 
of the dew formation, while an insulated thermometer of greater 
length enables more accurate temperature readings to be taken. 






AVAILABLE FOR EARLY DELIVERY 
0d. 





Price £5 10s. 


C. F. CASELLA & CO. LTD. 


REGENT HOUSE, FITZROY SQUARE, 
LONDON, W.I 


e Telephone: KEUSton 3944 









Member Scientific Instrument Manufacturers' Association of Great Britain 
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Electrode Kit to make up all the assemblies 
illustrated and all necessary accessories are 
supplied complete with the instrument. 


STANDARD EQUIPMENT IN 








AND MILLIVOLTMETER 


DIRECT READING — MAINS OPERATED 


Many leading industrial laboratories are using the 
Pye Universal pH meter and millivoltmeter to their 
complete satisfaction. — Read what The British 
Aluminium Company Limited says: 

"*. . . we write to inform you that our récommendations 
for the purchase of a number of these equipments for use 
in our Routine Laboratories have been accepted. 


` You can expect, therefore, within the next week or so 


to receive orders from a number of our factories. . . . 

We feel you would like to hear from us this tangible proof 

of how satisfactory we found your instruments.” 
Signed: Director of Research. 


May we send you details of this and other instruments 
in our comprehensive pH range ? 


MANY LEADING LABORATORIES 


+ 


SCIENTIFICO 


INSTRUMENTS 


W. G. PYE & CO. LTD, GRANTA WORKS, CAMBRIDGE, ENGLAND 
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Our cartoonist's impression 
of Reflux — 
with gas inlet and liquid feed. —— / 
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REFLUX WITH GAS INLET 
AND LIQUID FEED 
A leaflet on ` Quickfit " 


Utility Assemblies 
is readily available upon request 


7. The quicker way 
is the 
"QUICKFIT" way! 


The " Quickfit" General Utility Set 

provides the laboratory and research worker 
with the maximum number of assemblies 

from the minimum number of parts. 

No less than fourteen different assemblies, 
including reflux, distillation 

and gas evolution, can quickly be erected from 


a selection of eighteen pieces. 


QUICKFIT & QUARTZ Ltd. 


INTERCHANGEABLE LABORATORY 
. GLASSWARE 


Dept. Z.Z., ''Quickfit " Works, - 
à Heart of STONE, Staffs. 


Telephone : Stone 481 
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High Performance 


VOLTAGE STABILISERS 


and 


REFERENCE TUBES 


Close tolerance burning voltages e 
Wide range of operating temperature 
Good stability over life 

Freedom from output voltage ** jumps ” 
Long operating life 


ALSO AVAILABLE IN 


SPECIAL QUALITY RANGE 


The high performance of Mullard stabilisers has been improved even 
further by the introduction of Special Quality types, which will operate 
satisfactorily under rigorous conditions of shock and vibration. These 
special versions of normal production types combine extra-rugged con- 
struction with what hes proved to be an inherently reliable principle of. 
design, and they will be available in addition to the normal range. . 
Samples selected from every production batch of Special Quality tubes are ` 
tested against Services’ specifications to withstand impacts of 500g and 
vibration of 6g at 175 c/s. 

All three of the Special Quality tubes can be supplied with, either pin or 
flying lead bases. Your enquiries for further details 'of these and other 
stabilisers in the Mullard range are w clcomed atthe address below. 


: | 
Special Quality Electrical Equivalent 
Type No. 


Current 
Range 


P | Flying lead 
Pin Base | Base Mullard (V (mA) 





M8142 85A2 
M8207 $0cl 
M8208 150B2 








Mullard 
SPECIAL QUALITY 
4 y a SN S 


MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
pU _| rel 


MVT 170 


vi NATURE $ à January 1, 1955 


—— fe == 








M y A PERA 





The absorption spectrum of a substance has, v 
been called its most revealing characteristic. A p 
= absorption against wavelength can give complete ane 
data accurately, rapidly, and with the minimum of effort. 
the increasing reliance of the chemist on the spectrophotometer | 

for research, routine analysis and control of product quality. 
A full account of the range and applications of these 

leading instruments will be supplied by Unicam Instruments 
of Cambridge on request. U N I G A M t 
, . SPECTROPHOTOMETERS 
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Ready this month 


IRRIGATION AND HYDRAULIC DESIGN 
(Vol. I—General Principles of per Design) 
å by ^ dg 
S. Leliaysky, PH.D., M.I.C.E., M.AM.SOC.C.E. 
512 pages 314 figures 126s. net 


- THE TECHNOLOGY OF 
SOLVENTS AND PLASTICIZERS 


by 
Arthur K. Doolittle 


(Assistant Director of Research, Carbide & Carbon Chemicals Co., U.S.A.) 
1056 pages 463 figures 130 tables 


ASIA EAST BY SOUTH 


A Cultural Geography 
by 
J. E. Spencer 
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PRECISION INSTRUMENTS 


id Ae Ų Refractometers for 
/ 4 aindustry and Research _ 


Our well-known standard Abbe type refractometer has a 
refractive index scale on glass and is read by transmitted light, 
thus leading to greater convenience in taking measurements and 
a higher degree of accuracy. 

The instrument as illustrated is supplied with degree scale arc 
and micrometer screw reading directly to 10 seconds, 


corresponding to a refractive index accuracy within 0.00005. ~ 
Conversion tables for use with sodium light are supplied. 


DELIVERY FROM STOCK 


Full particulars sent on application. 
We shall be pleased to demonstrate these instruments and 
give any advice within our power, if you will call at our Works. 


DEPT. N, 7l HORNSEY RISE, LONDON, N.I9 
PHONE: ARCHWAY 2270 
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ATOMIC ENERGY FOR PEACEFUL PURPOSES 


» 


` ITTLE more than a year ago, on December 8, 
1953, President Eisenhower first made his pro- 
posals for an mternational pool of atomic materials 
for peaceful purposes, and on September 25 the 
governments of the United States and of the Soviet 
Union disclosed the details of these proposals and of 
the unsuccessful efforts of the two countries to reach 
agreement on that plan Progress has since been 
more marked than might have been expected, even 
although the published notes and memoranda 
exchanged between the two countries indicated the 
willingness of both countries to contmue the 
negotiations Agreement had then already been 
reached between the United States and sıx other 
nations to establish an mternational agency which 
would foster the growth and spread of the new 
atomic technology for peaceful purposes Atomic 
materials were to be set aside for projects sponsored 
by the agency, and m due course the United States 
was to establish a reactor school to tram repre- 
sentatives of friendly nations in the skills needed for 
their own atomic purposes 
At the end of September last, the United States 
delegate to the United Nations asked the steermg 
committee to place on the agenda of the General 
Assembly as an ımportant and urgent matter the 
United States proposals for the establishment of an 
international atomic energy agency for peaceful pur- 
poses The Soviet Deputy Foreign Mimister then sud- 
denly announced his government's readiness to discuss 
the question m the General Assembly, though the dis- 
cussions of the following two months have made ıb 
no clearer whether the USSR is willing to par- 
ticipate in or support the international agency Both 
Great Britam and the United States have given 
further weight to thew proposals for promoting 
internationally the constructive use of atomic energy 
by therr announcements that they are holding definite 
amounts of fissionable material for use in avomuc 
“research reactors abroad, and by them offer on 
November 5 to tram foreign scientists as a first 
practical mstalment of the Eisenhower plan for an 
‘atomic pool’ In this connexion Sir Pierson Drxon, 
the British delegate to the United Nations, stated 
specifically to the Political Committee of the Assembly 
that the British government could rmmediately offer 
a number of places in its four-week tramumg course m 
^ the radioactive isotope school at the Atomic Energy 
Research Establishment at Harwell, and that other 
places might be made available at the Harwell School 
of Reactor Technology with courses lastmg for 
periods of months 
It should be appreciated that, as Sir Wmston 
Churchill told the House of Commons on November 
16, Great Britam ıs at present the greatest exporter 
of radioactive isotopes m the world Sw Pierson 
Dixon also told the Political Commuttee that ıb 1s 
Burtam’s mtention to use the proposed agency to 
share our knowledge with other countries to the 
maximum extent permitted by security considerations 


and the demands for man-power and materials of our 
own projects Moreover, the relaxation of restrictions 
on the exchange of mformation on atomic energy 
made possible by the Atomic Energy Act of 1954, 
both facilitates co-operation m the development of 
nuclear energy between the United States and other 
countries and further attests the smcerity of the 
American proposals to an extent which 16 1s difficult 
for those outside the United States fully to appreciate 

In the course of the discussions at New York, the 
original American proposalg were considerably modi- 
fied The draft resolution which the eight Western 
Powers specially mterested m atomic energy sent to 
the Political Committee early 1n November noted the 
progress made in the negotiations between the eight 
Powers themselves—-Great Britam, the United States, 
France, Canada,- Australia, South Africa, Belgium 
and Portugal—for the establishment of an inter- 
national agency, and recommended that they should 
continue The resolution gave no lead, however, as 
to the functions, powers, organization, location, 
management, methods of votmg or membership of 
the new body, and there was evidently no agree- 
ment among the sponsors themselves. Indeed, the 
United States Admunistration seems now to prefer 
bilateral arrangements with countries of its own 
choice for channeling technical knowledge and 
materials to the multilateral pool proposed by 
President Eisenhower The mternational agency is 
thus left with functions little more than the prepara- 
tion of bibhographies, the identification of scientific 
needs and resources, and the promotion of trainmg 
facilities ım particular, this revised plan fails either 
to stimulate co-operation between East and West or 
to promote the use of nuclear experience and materials 
in the under-developed territories 

The resolution which was finally adopted unanim- 
ously by the Political Committee of the General 
Assembly on November 23, while not gomg into 
detail, referred specifically to the original objectives 
It endorsed the negotiations now m progress, and 
expressed the hope that the mternational atomic 
agency will be established without delay , and that 
when the agency is established ıt will negotiate an 
appropriate form of agreement with the United 
Nations The resolution recalls specifically, however, 
the imtiative taken by the President of the United 
States on December 8, 1953, and mternational co- 
operation 1s recognized as umportant and urgent “m 
developmg and expanding the peaceful uses of 
atomic energy to assist in Lftmg the burdens of 
hunger, poverty and disease”. Moreover, the pro- 
posed international agency 1s “to facilitate the use 
by the entire world of atomic energy for peaceful 
purposes and to encourage international co-operation 
m the further development and practical appheation 
of atomic energy for the benefit of maskmd”. 

The resolution also calls for an mternational tech- 
nical conference of governments to be held under the 
auspices of the United Nations not later than August 
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1955, “‘to explore means of developmg the peaceful 
uses of atomic energy through mternational co- 
operation and, in particular, to study the develop- 
ment of atomic power and to consider ather technical 
areas such as biology, medicine, radiation protection 
and fundamental science—im which mternational 
co-operation might most effectively be accom- 
plished” All members of the United Nations and 
the specialized agencies are to be mvited to the 
proposed conference, and an advisory commuttee 
comprising representatives of Brazil, Canada, France, 
India, the Soviet Union, Great Britam and the 
United States was to be established to issue mvita- 
tions to 1t, to prepare and circulate a detailed agenda, 
and to provide the staff dhd services required 

In orgamzmg this conference, the Secretary- 
General of the United Nations, M Hammarskjold, 
has already engaged as his special consultant Dı 
Gunnar Randers, head of the Kjeller Institute of 
Atomic Research ın Norway and director of the jomt 
Dutch-Norwegian atomue research project The con- 
ference, which 1s expected to meet towards the end 
of August 1n. Geneva, 1s likely to be a serious scientific 
congress, and 1ts purpose will be not the exchange of 
views so much as to tackle the practical technical 
&nd economie problems involved, for example, 1n the 
generation of power from nuclear energy in various 
parts of the world, and particularly m under- 
developed areas The advisory committee named ın 
the Assembly's resolution ıs expected to meet this 
month 

All this represents & highly satisfactory outcome 
of the United Nations debate on atomic energy The 
main Russian objections have been either met or 
withdrawn, and whether or not the USSR par- 
ticipates, 1t has been well worth while that Britain 
and the United States should demonstrate their 
intention of gomg forward in collaboration with any 
nations willmg to do so It has shown the whole 
world that the major Western governments are 
prepared to hft some of then secrecy restrictions, 
and to take the initiative ın helping others, and in 
particular ıt shows the mdustrially less advanced 
nations that they will not be denied the benefits of 
nuclear energy, however acute may be the limitations 
of their industrial and financial resources 

If, however, nuclear energy has thus been placed 
fairly in the context of industrial development and 
human welfare, m contrast to that of warfare and 
destruction, 1t 1s important that excessive expecta- 
tions as to the rate of progress should not be aroused 
When the international agency is ready to act as a 
clearing-house for mformation and assistance, its 
major task will be to ensure a cleai public undar- 
standing of the lumitations as well as the possibilities 
of nuclear power and the production and applications 
of fission products, meludmg 1adiochemieals Even 
in the United States, there 1s little chance of any mpor- 
tant nuclear power produci&on foi another ten years, 
and it will then be a complementary source of energy 
rather than supplementing coal and oid m meeting 
the demand for electric powe: Its principal effect 
in the United States 1s likely to be to prevent power 
costs rising because of higher fuel costs. In Great 
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Buitam it ıs hoped to have a nuclear reactor pro- 
ducing electricity commercially by 1958 It must 
therefore be made clear at the outset that, even for 
nations with the most advanced technical develop- 
ments in this field, substantial contributions to 
industrial power fiom this source are unlikely withm 
the next decade Undue optimism m Africa or Asia, 
for example, might engender disappomtment or 
suspicions which would hinder co-operation This 18 
one pomt at which scientists, both individually and 
collectively, through such bodies as the Atomic 
Scientists Association, and particularly the Science 
Co-operation Centres of the Umted Nations Educa- 
tional, Scientific and Cultural Orgamzation, may be 
able to assist By turnmg discussion from questions 
such as the morelity of atomic warfare to the con- 
structive consideration and public understanding of 
the practical conditions for co-operation m the 
development of nuclear energy for peaceful purposes, 
or the application of fission products m medi- 
cine, agriculture and elsewhere, not only will the 
possibility of misunderstanding or frustration be 
minimued, but also the, conditions promoted in 
which international agreement in relation to dis- 
armament generally might be reached 

There ıs & further reason why the proposals for 
co-operation in the development of nuclear energy 
for peaceful purposes concern scientists in general 
Any step which reduces the area of secrecy 1n regard 
to scientific and technical knowledge will be wel- 
comed in principle by scientific men The present 
proposal promises also to affect the costs of energy 
and the availability of raw materials as well as of 
fissionable maternal m various countries The whole 
history of science shows that the exchange of scientific 
and technical knowledge ıs seldom in one direction 
for long Butam may be at present the world’s 
largest exporter of radiochemicals, but 16 1s probable 
that before long she will be recerving from the 
European Agency for Nuclear Research at Geneva as 
well as contributing to ib 

Before that stage can be reached, however, and 
especially in regard to the under-developed areas,~ 
there are certam conditions of scientific and technical - 
development to be achieved, and ıt 1s important 
that these should be clearly understood It 1s of 
little use, for example, for Britam to be able to 
supply radioisotopes to the hospitals of the Middle 
East, South-East Asia or Central Africa if the tech- 
nicians ale not on the spot to use such matenals 
properly, or if the necessary equipment—which ıs 
expensive—is not available Nethe: the technicians 
nor the equipment can be supplied without fore- 
thought Staffs have to be found and tramed, and if 
that tramung is given overseas, there is the question 
of cost 

Not all the territories which might benefit from 
such supplies and techniques can easily provide 
either the candidates for trammg or the finance to, 
support and to equip suitably the institutions m 
which they will work when trained Not all are yet 
ready to divert resources to such purposes, and still 
more does this apply to the production of nuclear 
power. The provision of the necessary technical 
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knowledge and tramed technicians m under-developed 
areas, where nuclear power could contribute to indus- 
trial development and the raising of standards of 
living, will by itself do nothing to solve the economic 
and financial problems involved in the construction 
of the reactors and other plant required Such 
problems will be encountered even if technical help 
is limited to those under-developed areas where 
nuclear energy promises to be the most economical 
source of power Besides technical aid m the narrower 
sense, and probably—at least at the sta1t—some 
overseas technical experts, such countries need the 
political maturity which can create the conditions 
hkely to attract such experts, and also the sub- 
stantial capital required to finance the developments 
and to set in tram a well-balanced and mtelligently 
apphed economie programme Much more 1s 1mplied 
than a programme of scientific and technical co- 
operation, or of education m the scientific and 
technical sense 

Moreover, if the administration m under-developed 
countries is to be given a chance to raise its standards, 
too great care cannot be taken to avoid mmor causes 
of misunderstanding and prejudice Even m Great 
Britain, the Atomic Energy Authority has encoun- 
tered difficulties, for example, m the disposal of 
wastes, through public ignorance and prejudice In 
more backward countries, the consequences of 
mistakes arismg through moving too fast and in 
advance, for example, of an adequate supply of those 
competent to handle radiochemicals safely, might 
well prejudice fatally the efforts of a local admunis- 
tration to establish the favourable conditions for 
economic development 

The British and the American governments have 
indeed given a welcome lead, and the direct and 
indirect possibihties of the proposals approved by 
the United Nations General Assembly cannot be 
over-stressed If they are to be realized, much 
patient constructive effort wil be required, and not 
least by scientists themselves On them must rest 
no small share of responsibility for the success of the 
- ternational scientific conference to be called next 
summer Beyond that they could do something to 
promote the educational work which 1s required to 
promote a full public understandig of what 1s 
involved in co-operation in the development of 
nuclear energy, and the price that ıs demanded m 
self-diserpline even in its utihzation for peaceful 

purposes 
- The repeated questions ın the House of Commons 
as to the effect of atomic explosions on the weather 
testifies to the need for that educational work, even 
in the Western countries That influence has been 
consistently demed by meteorologists , nevertheless 
1t forms the subject of a short communication to the 
Paris Academy of Sciences (November 15) by C -M 
Martm The danger of test explosions of nuclear 
. weapons causing a permanent change in terrestrial 
radioactivity was admitted by Piof A Haddow in 
addressing the Parhamentary Association for World 
Government at a meeting in the House of Commons 
on December 8, and Prof Haddow made two useful 
suggestions First, he advocated an international 
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meeting of scientists on an unofficial level, much on 
the Imes which Prof Lewis Mumford suggested last 
year to the American Philosophical Society, to discuss 
the implications of atomic warfare, and second, the 
founding of a permanent body forming a hnk between 
the political world and the Umted Nations and the 
world of science The clear establishment of the 
facts and then makmg them widely known in some 
such way are at least safeguards against rational 
prejudice suddenly forcing unilateral action which 
might endanger the public interest There can indeed. 
be few fields where the co-operation of men of science 
is more essential m promoting the public under- 
standmg upon which wise policy and effective 
international co-operation must be based than ın 
that of nuclear energy, 1ts development, 16s applica- 
tion and its control 


A CLASSICAL RESEARCH ON 
PLANT RESPIRATION 


Analytic Studies in Plant Respiration 
By the late F F Blackman Pp x+232 (Cam- 
biidge At the University Press, 1954) 40s net 


NDER the direction of the late F F Blackman 
some thirty-four years ago, the output of 
carbon dioxide by each of twenty-one Bramley’s 
Seedling apples, m atmospheres of a variety of com- 
positions, was followed over various periods of time 
These atmospheres included normal air, pure nitrogen, 
pure oxygen and mixtures of oxygen and nitrogen m 
which the concentration of the former was less than 
in normal aw. A feature of all the experiments was 
a transference of the apple under investigation from 
one atmosphere to another of different composition 
The results of this research, in so far as 1$ concerned 
apples which for part of the expermmental period had 
been kept m an atmosphere of nitrogen, were after- 
wards published as three papers in the P»oceedangs 
of the Royal Socrety durmg 1928 It was in the third 
of these papers that Blackman, from his masterly 
analysis of the experimental data, put forward his 
theory of oxidative anabolism 

Although the experimental data dealmg with 
carbon dioxide output m environments possessing 
low oxygen concentrations were touched on in that 
paper, and although the records of all the experiments 
were brought together as an appendix to the second 
paper, a detailed analysis of the experimental data 
was never published by Blackman He had, never- 
theless, spent much time and thought on the matter, 
and he had, indeed, prepared a series of papers in 
which the data were subjected to an analysis as 
exhaustive and masterly as that exhibited in the 
papers already published on carbon dioxide output 
in air and m nitrogen The present volume contams 
these papers, six in number, previously unpublished, 
together with a reprmt of the three published m 
1928, ıb thus contams a complete account of the 
experiments of 1920-21 with Blackman’s analysis of 
the data and the metabolic concepts he derived as a 
result of this . 

In reading these papers, one cannot fai to be 
mmpressed by the amount Blackman*was able to 
derive from the expermmental data It must be realized 
that, when the expermnental work was undertaken, 
next to nothmg was known of the effect of varying 
oxygen concentiation on respiration, indeed, even 
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now our knowledge of this 1s very hmited From the 
data of carbon dioxide output alone, Blackman was 
able to separate the fermentation and respiration 
components of the total carbon dioxide output m 
low oxygen concentrations and to show convinemgly 
that, as the fermentation component fell and the 
respiration component rose with inoreasmg oxygen 
concentration, the carbon dioxide of respiration 
replaemg that of fermentation bore a constant 
relation to the drop m fermentation up to the 
extinction pomt, that 1s, the lowest oxygen concen- 
tration m which fermentation fails entirely His 
analysis further led Blackman to the conclusion that 
oxygen plays a threefold part in respiration. In 
adtition to ris oxidation function resultmg imn the 
production of carbon é@hoxde, and its anabolic 
function m oxidative anabolism, Blackman came to 
the conclusion that oxygen serves as an activator of 
the rate of conversion of mactive carbohydrate to 
the activated carbon compound which forms the 
startmg-pomt of fermentation, and from which the 
substance forming the starting-pomt of respiration, 
1f not identical with 1t, 1s derived. 

In assessing the value of Blackman’s work on 
respiration, 16 us necessary to bear m mind two things 
One of these 15 the time at which the work was done 
The papers now published for the first time are dated 
from 1935 to 1937, when views now current on the 
fermentation and respiration mechanisms were still 
only m an early stage of their formulation The 
second point, and this is all-mmportant, is that 
Blackman’s approach to the problems of respiration 
was that of a physiologist and not that of the bio- 
chemist He wrote (p 127) “ ^ we stress that our 
objective 1s to generalize the metabolism ito classes 
of reactions and the biological control of their rates. 
This we take to be the proper objective of physiology 
as segregated from biochemistry which seeks to 
individualize the reactants and the products of 
intermediate metabolism”. The reader of these 
papers can be m no doubt that m them Blackman’s 
objective was achieved 

Thirty-four years 1s a long time in the history of 
modern plant physiology It may well be asked why 
so long a period has elapsed between the wimnmg of 
the experimental data and the publication of the full 
conclusions derived from, them The answer is no 
doubt to be found m Blackman’s desire for per- 
fection Ib seems hkely that he was still not satisfied 
with some, at any rate, of the papers now published 
for the first tume. There are few of us who would 
not have been satisfied with very much less Plant 
physiologists should be grateful that this record of 
work of the leadmg British plant physiologist of a 
century should have been made generally available 

WALTER STILES 


GENETICS AND THE CHROMO- 
SOMES 


Animal Cytology and Evolution 
By M J D. White Second edition Pp xiv+454. 
(Cambridge At the University Press, 1954.) 45s. net 


N all sexually-reproducing plants and anmals the 
reproductave cycle depends on an alternation of 
two changes m the nucleus an addition at fertil- 
wation, and a reduction at meiosis. Fertihzation i8 
sunple, but meiosis is complicated It consists, 
however, in a cham of events which almost universally 
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shows a certain causal sequence, thus (1) crossing- 
over ıs a condition of chiasma-formation, (2) 
chiasma-formation ıs @ condition of metaphase 
pairing, (3) metaphase pairmg is a condition of 
segregation and hence of reduction, (4) reduction 
18 & condition of contmuing sexual reproduction. 

A most mmportant object of the genetic study of 
chromosomes m recent years has naturally been to 
find out the meanmg of these rules It has appeared, 
for example, that the exceptions are confined to one 
Sex, the heterozygous sex, in certam) groups of 
dic cious animals The rules always hold for the 
other sex Hence, crossing-over is (at least) co- 
extensive with sexual reproduction, which is there- 
fore mvariably a mechanism of gene recombination 
within a group of organisms Thus the cellular 
sequence of events crosses a population sequence of 
events and from this mtersection arises a general 
chiasma theory, according to which a sexual species 
18 & group of organisms enjoying gene recombination, 
while a chromosome 1s & group of genes capable of - 
such recombination 

In the past twenty-five years the uniformity of 
plants has confirmed these principles, while the 
diversity of animals has directed attention to their 
exceptions, exceptions which illustrate the physio- 
logical control and evolution of the chromosome 
mechanism itself For the development or limitation 
or re-interpretation of these 1deas we naturally turn 
to an evolutionary account of the chromosomes in 
animals 

The first edition of this book by Dr M J D 
White was handicapped by the difficulty of separating 
anmals from plants The exceptions could not be 
related to the rules Nevertheless, both were described 
and the fundamentals were correct How does the 
second edition compare with ıt? The great funda- 
mental is, of course, crossing-over The treatment 
of this question may be taken as representative of 
Dr. White's methods and pomt of view 

It was Janssens who m 1924 made the first ım- 
portant chromosome contribution to the theory and 
based ıt on the study of grasshopper chromosomes 
According to White (p 83), Janssens assumed that 
“each chiasma is a place where two out of the four 
chromatids . have undergone crossmg over" 
This is the current theory of crossmg-over But it 
was not Janssens’s theory nor did White’s firsts. 
edition say so Janssens assumed that at any chiasma 
0, 2 or 4 chromatids might have crossed over earlier , 
and two of them might cross over later 

Janssens’s theory was too complex and too per- 
missive to be disproved Not so his observations. 
Certam of them remam unsurpassed and undis- 
proved He described (lc, p 178) and illustrated 
"Jabsence de stade pachyténe" in the grasshopper 
Mecostethus grossus A restriction of pairmg to one 
end of each chromosome led to a restriction of 
chiasma-formation and crossmg-over to this end 
This highly significant observation has smce been 
confirmed by observations m plants and animals 
which underlie the current theory of meiosis But 
White (p 98) claims the support of Janssens for an 
exactly opposite account of the species ‘“‘there 1s 
direct observational evidence that pairmg 1s complete 
at pachytene” ; 

Assisted by this misreading of Janssens, White 
maintains a theory of the mechanism of crossmg-over 
which he had advanced in his first edition. It is that 
“chiasma localisation is mtimately connected with 
the alternation of heterochromatic and euchromatic 


No 4444 January 1, 1955 


segments" (p 98), or the distribution of euchromatin 
and heterochromatin is “largely responsible for 
determimng the distribution of crossmg over along 
the length of the chromosome” (p 373) A httle 
while before White advanced this view 14 had, how- 
ever, been disproved by studies on plants carried out 
in order to test such an obvious possibility For 
example, m Fritillaria there are species with and 
without heterochromatm but both groups melude 
species with localization and without locahzation of 
chasmata In Paris also there are species with and 
without heterochromatm but both kmds have 
locahzation of chiasmata In both genera all local- 
ization is near the centromere but m Fritdlarv the 
heteiochromatm ıs near the centromere, m Paris it 
ig away from the centromere Nature apparently 
has ın every circumstance musunderstood the 
theory 

Dr White does not refer to the prior disproof of 
his views or to the relevant papers He merely wipes 
out the whole field of inquiry He pomts out that 
studies showmg heterochromatm m plants by means 
of nucleic acid starvation are “suspect” and their 
description merely ‘‘picturesque termunology" On 
the other hand, studies showmg the absence of 
heterochromatm ım plants merely arise from ‘‘mad- 
equate technique” and “‘msufficient evidence" The 
conclusions of those who have pursued this question 
are “untrue” (p 373), and the critical citation 1s 
removed from this edition 

In general, Dr Whrte has attempted to cut out 
and throw away the theories he accepted m his first 
edition But his treatment has been careless and 
the result is mconsistent The theory, an evolutionary 
theory, of parmg segments and differential segments 
in sex chromosomes was origmally derived from the 
general chiasma theory At one stage Dr White 
accepts 1t (p 285) But elsewhere he dismisses the 
interpretation on which it rests m Drosophila as 
"impossible" (p 223) and 1n mammals as a “vue de 
l'esprit” (p 286) Dr. White’s application of this 
theory (which he illustrated as Fig. 84 m huis first 
edition) was, I agree, impossible. But that was 
because he had copied 16 meorrectly from the orginal 
author He has now cut it out ' 

Agam, Dr White rejects the view that partheno- 
genesis 1s an escape from sterility “there 1s no 
ieason to beleve that it apples to anmals ai all” 
(p 340) But three pages later he adopts the rejected 
view parthenogenesis avoids the results of unsuc- 
cessful meiosis, “we consequently find that a 
number of species and races of parthenogenetic 
animals are polyploid "(p 343) 

Dr White too often omits to cite the publications 
he 1s contradicting and too often also he seems to 
have forgotten the evidence he 1s contradicting even 
when ıt appeared im his first edition For example, 
when he asserts that the centromere can be broken 
and is not therefore “a special kind of gene" (p 26), 
one supposes that he has forgotten that the theory 
of the centromere as a group of genes was derived 
from observations of its breakage When he says 
that in a bivalent with a smgle chiasma “obviously 
the terms reducional and equational, as apphed to the 
two meiotic divisions have lost all genetic meaning” 
(p 232) one supposes that he has forgotten that this 
principle provides us with the means of mapping the 
chromosomes of the lower organisms. But when he 
states (p 381) that “structural rearrangements” m 
chromosomes are of no importance m the origin of 
species and the hypothesis “is now seldom men- 
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tioned”, can one suppose that he has forgotten all 
the evidence, old and new alike ? 

Above all, as Dr White nearly stumbles on the 
principle of the evolution of genetic systems, one 
wonders whether he has noticed the idea that all 
chromosome behaviour 1s subject to physiological 
control which, bemg also genotypic, is subject to 
selection and adaptation But, alas! These words 
are not m Dr White’s mdex ‘The problems behind 
them raise no difficulties for him Ther solution has 
made no impression on him He writes, therefore, 
not of evolution as we now understand it, but of 
comparative anatomy The difficulties with which 
we find him struggling are merely due to his being 
out of his depth when he writes about chromosomes 
and evolution C D DARLINGTON 


CHEMICAL MICROSCOPY 


Microscopy for Chemists 

By Prof Harold F. Schaeffer Pp vm-+264 (New 
York D Van Nostrand Company, Inc , London 
Macmillan and Co, Ltd, 1953) 34s net 


NY attempt to overcome the reluctance of the 
average chemist to take advantage of the many 
useful applications of the optical mucroscope in 
chemical practice deserves encouragement, and for 
that reason this mtroduction to chemical microscopy 
is to be welcomed. The author has dealt with most 
of the important aspects of the subject in a clear and 
concise manner, and while pomting out that ıb is 
best studied under the personal guidance of a com- 
petent mstructor, he has endeavoured to present his 
material in such a way as to be mtelligible to the 
worker who must depend on his own resources. 
Doubtless with the needs of such lone students 
especially m mind, he has given ın the last nmety 
pages of the book a series of illustrative experiments 
with full explanatory notes and mstructions It 1s 
good to see that a description of the Kofler hot stage 
is included, though it is a pity that a little more 
space could not have been found m which to deal 
more fully with some uses of this valuable accessory 
which only receive bare mention, such as, for example, 
the elegant contact method for studying phase 
relationships m binary systems 
The least successful part of the book 1s the chapter 
dealing with polarized hight Admuttedly the author 
states that an adequate treatment of optical crystallo- 
graphy hes beyond the scope of the book, but some 
parts of this section are quite misleading Not only 
are there several errors of fact, but also-the treatment 
fails to make clear that the optical properties of 
anisotropic crystals are directional m character, and 
that what 1s observed under the microscope depends 
on the particular optical section which a crystal 
presents and, in lesser degree, on its thickness It 
is true that there is some mention of optic axes near 
the end of the chapter, but by the time the reader 
reaches this pomt, the damage will have been done. 
Extinction behaviour ıs discussed without any refer- 
ence to the morphological properties of crystals 
(except by umplication), and parallel extmetion 1s 
meorrectly given as a property possessed solely by 
uniaxial erystals. The diagram on p 111, which 
seems to be intended to show the dee in a typical 
biaxial interference figure on rotating the stage 
(though the type of figure 1s not specifically stated), 
is quite wrong It gives a uniaxial cross and ring as 
the appearance of the figure in the extinction position, 
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while the isogyres are referred to as parabolas and 
are shown as movmg m and out bodily, that 15, not 
pivotmg about the melatopes Again, in distmguish- 
ing between uniaxial and biaxial crystals, the state- 
ments are made that a uniaxial crystal has two 
refractive indices and a biaxial crystal three, without 
making clear that these are the prmerpal refractive 
indices and that they are not (with the exception of 
€) necessarily presented by a random section, and 
that certamly no biaxial section presents three 
indices as the beginner might mfer 

When dealing with that part of chemical microscopy 
which may perhaps be described as ordinary chem- 
istry m mmiature, the author 1s on firm ground, and 
the treatment 1s all.that could be desired So too 
is that in the introductory chapters on the prineiples, 
construction and use of the compound microscope 
and 1ts accessories The book 1s on the whole well 
produced, though consideration might be given m 
any future edition to umproving the clarity of some 
of the photomicrographs of typical crystalline pre- 
cipitates Except for those parts criticized above, 
the book ıs a useful addition to the hterature of 
chermeal microscopy, particularly for the beginner 

N H HARTSHORNE 


NATIONAL MUSEUM OF 
VICTORIA 


Collections of a Century 

The History of the First Hundred Years of the 
National Museum of Victora By R T M Pescott 
Pp xu+186+18 plates (Melbourne , National 
Museum of Victoria, 1954) 30s (Australian) 


r 1g proper that museums, m common with other 
traditional mstitutions, should pause at mtervals 
and examme critically ther past achievements, and 
from thew failures or successes formulate their 
policies for the future in accordance with past 
experience The present volume is a pamstakmg 
compilation by the director, Mr R T M. Pescott, of 
the history of the first hundred years of the National 
Museum of Victoria 
that great geologist, Frederick McCoy, the book 
forms a permanent record of the Museum It also 
contains such pertment remarks and observations 
that ıt has much of value for the whole museum 
profession and indeed for all those interested in 
museums In an apt foreword, Sir Russell Grimwade, 
chairman of the trustees, stresses the especial 
responsibility of Australians to preserve a knowledge 
of the past m a country which, at any rate in its 
natural history aspects, has seen so many violent 
changes in the historical past 

In common with many museums, the National 
Museum of Victoria owes its origm to a local philo- 
sophical society and individually to an English army 
officer, Captain Andrew Clarke RE, who had the 
vision of a comprehensive museum in the colony of 
Victoria Incidentally, ıt was he who gave ıb the 
night type of mhal pohey and msisted that 1ts mam 
function was to mstruct rather than bewilder with a 
confused jumble of curiosities In 1854 McCoy 
accepted the position of professor of natural science 
m the University of Melbdurne and in 1858 was 
appointed dneptor of the Museum He remamed in 
this position until his death m 1899 At the outset, 
he clearly differentiated between university museums, 
which exist for internal teachmg purposes, and 
national museums, which contam material of national 
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value for the mstruction. and recreation of the com- 
munity By means of wise purchases and other 


acquisitions McCoy amassed material. and the present , 


comprehensive state of the natural history collections 
owes much to his foresight and vision For example, 
the origmal deserrption. of the gorilla did not appear 
in print until 1847, when a skull only was meluded, 
yet by 1863 McCoy actually had specimens of these 
animals on display ın his Museum Of outstanding 
unportance was the purchase m 1863 of the famous 
John Curtis collection of sects with many types, 
both British and foreign, offered, strangely enough, 
by Dr J E Gray, of the British Museum 

In 1870 eighteen trustees were appointed to control 
the Museum, and McCoy had a particularly difficult 
time m obtainmg funds He complained of frustiation 
in the execution of his plans, and 16 18 to his credit 
and indomitable courage that he carried on with the 
Museum and eventually completed forty-three years 
of service, collecting some 510,000 specrmens valued 
at more than £40,000. 

After the death of McCoy, the Government of the 
State of Victoria turned naturally for advice on the 
future policy of the Museum to Prof (later Sir) 
Baldwin Spencer, who had been appointed to the 
chair of biology m the University of Melbourne m 
1887 He was appomted honorary director, and the 
Museum was moved fiom the preomoets of the 
University to the Pubhe Library bwidmgs The 
first result of the new policy was the melusion of 
anthropology m addition to the sections of natural 
history, and secondly, the arrangement of the col- 
lections on an evolutionary rather than a geograph- 
ical basis Spencer resigned m 1928 in order to 
write up his earlier, and conduct new, researches, 
but m 1929 he died of a sudden heart attack 

James Kershaw, previously curator, was appointed 
director after the Museum had been served by two 
honorary directors (McCoy and Spencer) for a period 
of seventy-five years—surely a unique record. 
Kershaw brought to his new position a wealth of 
experience in the service of the mstitution Since 
1925 the Museum had unfortunately experienced a 
decline in public interest, and one of Kershaw’s first 
acts was to introduce dioramas and habitat groups— 
the first to be seen m Australia He also planned a 
special aborigmal art exhibition In 1931 Kershaw 
severed his official connexion with the Museum— 
closmg a record of more than seventy years con- 
tinuous service of father and son—and Mr D J 
Mahoney was appomted director Mahoney placed 
an emphasis on the function of research m museums 
and immediately set about the reorganization of the 
Memous of the National Museum He also advised 
the strengthening of the small staff by the appoimt- 
ment of honorary workers 

It was in 1944 that the present director was 
appomted, and durmg the ten years he has been in 
office it 1s evident that he has devoted much attention 
to the educational aspects of the Museum He has 
already laid down how an educational objective 
could be achieved m a new building on a site which 
was reserved m 1948 

This well-produced volume closes with a chrono- 
logical history of the institution and a lst of the 
present trustees and staff It 1s no dull monotonous 
historical record but a vivid—m some cases day-by- 
day—recital of the activities of a live mstitution 
Moreover, ıb contams much that will serve as an 
mspiration to Mr Pescott’s museum colleagues 
throughout the world F S Waris 
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History of the Primates 

An Introduction to the Study of Fossil Man By 
Prof W E Le Gros Clark Fourth edition. Pp. 
6+119 (London British Museum (Natural History), 
1954.) 4s 


ROF W E LE GROS CLARK 1s mdeed a master 
in his subject, and the fouith edition of his 

“History of the Primates”, printed for the trustees 
of the British Museum (Natural History), contains 
the latest ideas on this problem put m a way that 
the non-specialist can appreciate Of recent years, 
much new evidence has accumulated The discovery 
m Kenya of primitive apes of Miocene age (very 
possibly the basal ‘stuff? from which has evolved 
both the line of man and of the anthropoid apes) and 
the finding by Prof R A Dart and Dr R Broom m 
South Africa of the early Pleistocene Australo- 
pithecinae (ape-men not yet classed as human by the 
author, Prof Le Gros Clark, unti] evidence turns up 
to show that they were talkers and tool makers) 
have completely 1evolutionized previous ideas on the 
subject 

The Piltdown hoax 1s treated firmly, 1f discreetly, 
and, of course, the Galley Hull skull 1s dismissed as 
being of a relatively recent date He also dism:sses 
as unproved the great antiquity of the Kanam and 
Kanjera finds m Kenya The fact that new test 
methods have been discovered, which would make 
another such hoax as that of Piltdown 1mpossible, 1s 
pomted out, these new methods, some chemical 
such as the fluorme test and others physical such as 
the carbon-14 method of datmg, are extremely 
valuable aids for study quite apart from the question 
of detecting frauds 

Piof Le Gros Clark concludes his book with a 
timely warnmg “If Man has gained his intellectual 
dominance over hus fellow creatures by concentrating 
his evolutionary energies on the development of his 
brain, 16 remains to be seen whether he can now 
maimtam his position by contiiving a method of 
hving ın orderly relations with members of his own 
species If he fails to do so he may yet follow the 
example of many other groups of animals which have 
achieved a temporary ascendancy by an exaggerated 
development of some particular structural mechanism 
He may become extinct" M C Borxrr 


Bernstein Polynomials 

By Prof G G Lorentz 

No 8) Pp x+130 

Toronto Press, London 
1953.) 45s net 


‘HIS book consists of four chapters In the first, 
properties of Bernstein polynomials in the real 
domam are developed, beginning with the proof of 


(Mathematical Expositions, 
(Toronto University of 
Oxford University Press, 


` the approxmmation theorem of Weierstrass The close 


connexion with the theory of probability 1s emphas- 
ized, and some of the results, relating to monotone 
or convex functions or functions of bounded variation, 
are due to the author and have previously only 
appeared in the Russian journal Mat Sbornik 

In the second chapter Bernstem polynomials are 
generalized and apphed to the approximation of 
discontiuous functions of general type (mtegrable 
or measurable) The connexion with moment 
problems and the theory of summation 1s discussed, 
and the approximation of f(z) by lmear sums of 
powers z?», where a, v, > X» 18 à sequence 
such that X,-* 1s divergent is studied In Chapter 3 
contact 1s made with abstract analysis It begins 


NATURE 7 


with a discussion of Banach spaces and functionals, 
and then moment problems (with Stieltjes mtegrals) 
are considered Other topics treated are rearrange- 
ments of functions, spaces of functions and Hausdorff 
methods of summation The last chapter deals with 
the theory of Bernstem polynomials im the complex 
domam, and this ends with the consideration of 
degenerate polynomials and the connexion with the 
summation of power series 

The author has a clear style, even if a little con- 
centrated m places, and has covered & great deal of 
material m the space available The printmg 1s 
excellent, as 1s usual with the University of Toronto 
Press L S Gopparp 


Molecular Structure and Related Problems 
Edited by Y Asam and Prof K Higasi (Mono- 
graph Series of the Research Institute of Apphed 
Electricity, No 4 (1954)) Pp vu+140 (Sapporo 
Research Institute of Apphed Electneity, Hokkaido 
University, 1954, Oxford Basil Blackwell) 25s 


ROFS Y. ASAMI and K Higası have gathered 
together a group of nine papers, most of 
which represent work in molecular structure associ- 
ated with ther two departments at Hokkaido 
University in northern Japan These articles, several 
of which are m the nature of reviews, were read at 
& symposium m Hokkaido ın November 1953 They 
show how great 1s the development of theoretical 
and expermental chemistry in Japan 
As would be expected from a country where the 
tropolone system was first discovered, several of the 
articles deal with x-electron problems But dipole 
moments, the hydrogen bond, the activated complex 
m chemical reactions, the dispersion of ultrasonic 
waves, paramagnetic resonance and intermolecular 
potentials are also included ‘The standard of pub- 
heation and prmting 1s high The English language 
used is beyond reproach 


Mechanics of Materials 

By Prof. E P Popov. (Prentice-Hall Civil Engmeer- 
mg and Engmeermg Mechanics Series) Pp. xiv 4- 
441. (New York Prentice-Hall, Inc , 1952, London 

Macdonald and Co (Publishers), Ltd , 1953 ) 70s net 


ROF E P POPOV has added anothei to the 
lst of excellent text-books which are available 
on elementary strength of materials His object is 
to present the engmeermg undergraduate with a 
clear exposition of the fundamental principles of the 
subject He does this admirably and has evidently 
put much thought mto the order, as well as the 
nature, of the topics considered 
The srxteen chapters adequately cover most of the 
material that 1s usually presented m Britain under 
the title of ‘strength of materials’, as distinct from 
‘theory of structures’ This book differs from com- 
parable works in certam respects For example, ıt 
contains a treatment of torsion of thm-walled hollow 
members which 1s very welcome Again, the method 
of virtual work ıs presented instead of Castighano’s 
theorem for the solution of problems by the energy 
method , certamly, much can be said for the virtual 
work approach 
The text contams plenty of examples, both worked 
and unworked (with answers) These problems are a 
mam feature of the book and consxdew)bly metrease 
its value It 1s unfortunate that the price of the 
book is so high, because 16 may prevent many 
engmeermg undergraduates from  possessmg this 
excellent work 
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SCIENTIFIC CENTENARIES IN 1955 


By JOAN 


T 15 à view generally held to-day, supported by 

vital statistics of the past two hundred years, that 
we tend to lve longer than our forefathers That 
bemg so, the ages of five men who were m ther day 
distinguished scientists, and a sixth who is better 
known as a historian, all of whom died m 1555, seem 
worthy of special notice, for only one of them died 
before the age of sixty, while another reached seventy- 
seven, and the historian achieved the then remarkable 
age of eighty-five . One wonders whether a simular 
group of academic men of the present century could 
provide a better average Yet 1t cannot be claimed 
that these men had any special advantage over their 
fellows One was the son of a poor workman, another 
had a long struggle agamst adversity in his early 
years, and most of them travelled m Europe at a 
tıme when, although some of the epidemic diseases 
of the Middle Ages had nearly disappeared, the 
ravages of plague were particularly severe m Italy, 
France and Germany, and typhus fever, m one form 
or another, was frequently epidemic 

The historian was Polydore Vergil, an Itahan born 
about 1470 m Urbmo, who passed about fifty years 
of his lfe in England He deserves attention here 
because he was the author of the first history of 
inventions, hus “De Inventoribus Rerum" (About 
the Inventors of Things), a book which appeared first 
in 1499 and went mto somethmg lke a hundred 
editions, in at least seven different languages He 
also wrote a book on prodigies, m which he en- 
deavoured to show that most of the prodigies he 
quoted could be explained on rational grounds, and 
those that could not be thus explamed did not exist. 
Polydore arrived in England m 1502 as a sub-collector 
of Peter’s Pence, and at the age of eighty he received 
permission to return to Italy, where he died on 
April 18, 15551 His book of inventions coptmued to 
flourish and editions appeared even m the eighteenth 
century He gathered his information from the Bible, 
the classics, and many medieval sources, and although 
his book is now no more than a curiosity, he can be 
regarded as one of tho earliest to study the history 
of science 

Not many scientific authors of the sixteenth century 
have had one of ther prmeipal works printed twice 
m the past fifty years, but this 1s true of Georg Bauer 
(1494-1555), better known by the Latmized version 
of his surname, Agricola, whose beautifully illustrated 
work on mmimng and metallurgy “De Re Metallica” 
was translated by Herbert Hoover (later President 
of the United States) and hus wife m 1912 The 
woodcuts have often been reproduced, and the 
Hoover translation was recently reprmted. Agricola 
was born at Glauchau 1n Saxony and after studying 
at the University of Leipzig for two years he took a 
post teachmg Greek and Latm at Zwickau His 
interests then seem to have turned towards medicine 
and science, and after further study, includmg two 
years in Italy, he obtamed a medical degree, and m 
1527 a post as doctor m the new mmmg town of 
Joachunsthal, m Bohema® Here he began to make 
a close study of mmmg methods and ın 1530 pub- 
hshed his fifst mmeralogical work, entitled ‘“Ber- 
mannus”, written in the form of a conversation 
between two learned physicians and a third man, 
Bermannus, versed m mining lore. Soon after, Agricola 
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left Joachimsthal and in 1533 settled ın Chemnitz, a 
Saxon town where he was resident until his death, 
and where, while followmg his profession, he con- 
tmued to study mining and metallurgy He died on 
November 21, 1555, but his "De Re Metallica” 
was not published until the followmg year, the 
delay bemg occasioned, it 1s said, by the prepara- 
tion of the numerous woodcuts It remamed a 
standard work for nearly two centuries, and 1s to-day 
a source-book of outstanding importance 

An English physician who claimed friendship with 
Agricola was Edward Wotton, born m Oxford m 
1492 He became a Fellow of Magdalen College, 
Oxford, m 1516 and m 1623 went to Italy for three 
years, studymg medicme at Padua, ıt was probably 
during this period that he met Agricola — After- 
Wotton’s return to Britam he became a member of 
the College of Physicians and was 1ts president during 
1541-43 Later, he published a zoological work, 
“De Differentus Animalum” (Paris, 1552) which, 
while largely a compilation from ancient authors, has 
been called the first systematic work m zoology 
Wotton died m London on October 5, 1555 

Yet another medical man who died m 1555 was 
Jacques Dubois, also known by the Latmized version 
of ns name, Jacobus Sylvius Born at Amiens m 
1478, the son of a poor workman, he eventually 
became one of the leading anatomists m Paris He 
was a popular lecturer and attracted many students, 
meluding Vesalrus and Servetus. Sylvius made many 
additions to anatomical nomenclature, but his merits 
are apt to be forgotten because Vesalus criticized his 
teachmg Nevertheless, 1t was Sylvius who invited the 
humble barber-surgeon Ambroise Paré to dinner and 
discussed the latter’s novel treatment of gunshot 
wounds, an encounter which seems to have led to 
the publication of Paré's first book, for later Paré 
wrote ‘Which things when I told him, the good 
old man requested me to publish in print my opinion 
concerning these things” Sylvius died on January 18, 
1555, five years after he had been appomted professor 
of medicme m the Collége Royal. 

The College Royal, later the Collège de France, was-4 
founded by Francis I m 1529, and began with two 
professors mn Greek and Hebrew, but was rapidly 
extended to mclude chairs m medicine, mathematics 
and other subjects The first holder of the cham of 
mathematics was Oronce Fine, who was appomted 
in 1531. Born at Briangon m 1494, Fine’s early life 
was & long struggle agamst poverty He taught 
mathematics in Paris, but was obliged to make and 
sell instruments to supplement his mcome, and he ~ 
made a famous clock for John, Cardmal of Lorrame In 
1517 he went to prison, apparently for opposing, with 
other professors and students, the Concordat made by 
Francis J with Leo X He was released in 1524 Fine 
was also a cartographer of note, and published a 
four-sheet map of France in 1538 He died m Paris 
on October 6, 1555 

Another cartographer and mathematician who 
died in the same year, although much younger at the ; 
time, was Regmer Gemma Frisius (1508-55), born at 
Dokkum m Friesland. When a medical student at 
Louvam he was a friend of Vesahus, whom he 
assisted to rob a gallows outside the town walls, m 
order to further ther medical studies Although 
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Gemma became professor of medieme at Louvam, 
and never left that University, his real mterests lay 
in the realm of mathematics, and he gave private 
lectures m the subject, one of his pupils bemg 
Mercator Gemma was the first to suggest the method 


' of finding the longitude by the difference of times, 


although the unreliability of early portable clocks 
made ıt umpossible to carry out the idea until John 
Harrison constructed a successful chronometer two 
centuries later He was also the first to describe the 
method of elementary triangulation, illustrating his 
theory with an account of an actual survey, using 
Antwerp Cathedral as his first station. This account 
appeared as an appendix to Apian's “Cosmographia”’ 
m 1533? Gemma died when only forty-six, on 
May 25, 1555, and 1n the year of his death revealed 
his advanced outlook by writing a letter in which he 
praised the new Copernican theory He certamly 
deserves an umportant place in the history of carto- 
graphy 

Yet another mathematical cartographer of the 


-~ period was Giovanni Antonio Magimui, born at Padua 


in 1555, a competent astronomer and a friend of 
Tycho Brahe He produced a large map of Italy in 
1608 and his atlas of Italy was published after his 
death by his son In 1617 he died of apoplexy at 
Bologna, where he had held the chair of mathematics 
since 1588 

A surveyor of a somewhat different category was 
Richard Carew, of East Anthony m Cornwall, born 
on July 17, 1555, who published a “Survey of Corn- 
wall” m 1602 Carew was a country gentleman and 
somethmg of a poet, and was chosen when a lad of 
fourteen at Christchurch, Oxford, to debate ex- 
tempore with Sir Philp Sidney, his elder by a year, 
before an audience of noblemen He was a member 
of the first Society of Antiquaries, and his Survey 1s 
a very readable account of sixteenth-century Corn- 
wall, with many mterestmg detas concerning the 
tim mines and the fishing mdustry Carew himself 
took great pleasure 1n a fishpond he had constructed 
and praised it m verse “ . My fishful pond is my 
dehght” He died m 1620 

Two interesting tercentenaries are those of Pierre 
Gassendi and Domenico Gughelmini Gassendi, born 
at Champtercie: ın Provence in. 1592, was a child of 
poor parents, but rose to a high position m the 
Church He revived the Epicurean philosophy and 


^ was an opponent of Descaites’s philosophical views 


In astronomy he was tHe first to observe a transit of 
Mercury (on November 7, 1631) which had been 
predicted by Kepler, and with Mersenne he carried 
out the first experiments on the velocity of sound 
For a few years he was professor of mathematics at 
the Collége Royal, but hus health obliged him to give 
up leeturmg m 1647 He died m Paris on October 24, 
1655 

Guglielmi, born at Bologna on September 27, 
1655, at first devoted himself to astronomy, and in 
1685 was appomted to the charr of mathematics at 
Bologna In the followmg year he was given general 
supervision of the “waters of the State", m other 
words, of irrigation This was an mportant task, and 
led to his pubhshmg a valuable treatise on hydro- 
statics The grateful Bolognese created a chair of 
hydrometry for him in. 1694, and three years later he 
published a classic work on rivers, “Della Natura 
de'Fium" Gughelmim also made some rmportant 
observations on the crystallization of chemical salts, 
work which has been evaluated recently by Prof R 
Hooykaas, of Amsterdam? He was elected a Fellow 
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of the Royal Society in 1697 and died im Padua 
m 1710 

Before passmg on to the centenaries of 1755, we 
Should perhaps direct attention to the death on 
January 17, 1705, of John Ray, a naturalist whose 
importance would certamly justify a two hundred 
and fiftiebh anniversary commemoration. 

The eighteenth century saw the beginning of an 
era of scientific expeditions, and one of the earliest 
of these was that organized by the Imperial Academy 
of Sciences at St. Petersburg, under the patronage of 
the Empress Anne, to explore Siberia This was the 
“Great Expedition” of Vitus Bering, and the primerpal 
botanist was Johann Georg Gmelin (1709-55), one of 
the famous German family of that name, whose 
“Flora Sibirica" and “Ree durch Sibirien” are 
monumental records of an epic journey. Like many 
who went on this expeditidn, Gmelm died while stall 
m his prime, on May 20, 1755 Another scientific 
writer and traveller of this period was the physician 
and botanist, Pierre Barrère (1690-1755), of 
Perpignan, who spent three years m Cayenne 
and published a detailed description of French 
Guiana 

An event which was to have considerable mfluence 
on the development of chemistry took place m June 
1755 This was the reading by Joseph Black to the 
Edinburgh Philosophical Society of his classic paper 
published m 1756 as “Experments upon Magnesia 
Alba, Quicklime and some other Alcaline Substances” 
It was not only his discovery of carbon dioxide, but 
also the quantitative manner m which his experi- 
ments were carried out, that make this the opening 
of a new era m chemistry Another mteresting event 
of the year was the founding by the Empress Eliza- 
beth of the University of Moscow, the first Russian 
university 

Turning now to the bicentenaries of scientists born 
m 1755, we note first that of the French chemust, 
Antome-Frangois Foureroy, born 1n Paris on June 15 
He was not yet thirty when appomted professor of 
chemistry at the Jardm du Roi, where he succeeded 
Macquer An eloquent lecturer, he did much to 
popularize the new nomenclature of chemistry based 
on the theory of Lavoisier He was a zealous sup- 
porter of the Revolution, and in this respect his 
relations with Lavoisier were less happy It has been 
suggested that by his conduct as a member of the 
Convention he contributed to the death of his 
replaceable colleague—an accusation that was 
refuted, one should add, by Cuvier Fourcroy died 
m 1809, on the very day on which he had been 
created & count of the French empire by Napoleon 

Another Frenchman who belongs to this period 
is Nicholas-Jacques Conté (born 1755), a mechamecal 
genius who came to the fore durmg the Revolution 
Supples of graphite from Borrowdale were nter- 
rupted by the war with Britam, and m 1795 he m- 
vented the process by which all lead pencils are now 
made, using powdered graphite and clay In 1796, 
when experiments were bemg made with balloons for 
multary purposes, he was placed in charge of all 
aerostatic establishments, and when Napoleon set 
out with the Egyptian expedition m 1798, Conté 
with hus balloon corps accompanied him In Egypt 
hs inventive gemus proved invaluable to the 
expedition, cut off from kome supplies after Nelson's 
victory m the Battle of the Nile, and it is said he 
seemed able to invent immediately &nythmg that 
was required. He died not long after his return to 
France, m 1803 
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Two other Frenchmen born m 1755 are Jacques- 
Juhen de Labillardiére and F D de Reynaud, Comte 
de Montlosier The former 1s the botanist whose 
valuable collections from a South Seas expedition 
fell mto British hands as booty of war, but were 
released to the French government after repre- 
sentations had been made by Sir Joseph Banks, then 
president of the Royal Society Montlosier, well 
known as a political writer, was also the author of a 
work on the voleanoes of the Auvergne, used by Von 
Buch and Sir Charles Lyell, in 1828 the latter spent 
“three dehghtful days" with the seventy-four year 
old Count at his château near Mont Dore Montlosier 
died ten years later, m 1838 

Passmg to Spam, an important bicentenary 1s that 
of Don Fausto de. Elhuyar, born at Logroño on 
October 11, 1755 Don Fgusto and his brother, Don 
Juan José, were skilled m metallurgy and mmeialogy 
and are noted for having, m 1783, isolated metallic 
tungsten from its ore for the first time Previously 
they had studied at Freyberg under the celebrated 
Werner and at Uppsala under Bergman Don 
Famsto’s expenses had been paid by the Sociedad 
Bascongada de Amigos del Pais (the Basque Society 
of Friends of their Country), and m 1782 he began 
to teach mineralogy at the Society’s new college 
at Vergara (founded ın 1777), where J L Proust 
was already professor of chemistry In 1788 Don 
Fausto went to Mexico, havmg been appomted 
director general of mmes by the King of Spam 
There he founded the School of Mines, which was 
opened in 1792 and rapidly attamed great prestige 
He remamed in Mexico for many years, but returned 
to Spam after the revolütion and devoted himself to 
the mimmg mdustry of his native land He died in 
Madrid, where the centenary of hus death was 
impressively commemorated ın 1933 

Another scientist of mterest to geologists 1s the 
London physician, James Parkmson (1755-1824), 
who practised m London and was the first to describe 
a case of paralysis agitans, also known as ‘Parkinson’s 
disease’ Like many medical men, Parkmson was 
interested m geology, and he was one of the founders 
of the Geological Society — His “Organic Remains of 
a Former World” (1804-11), a general account of 
fossils, was for long a standard work, mdeed, m 
1833 it was repumted, although its epistolary form 
made ıt somewhat long and cumbersome 

Another author of a monumental text-book was 
S T von Sémmerrmg (1755-1330), whose birthplace 
was also that of Copernicus, the Polish town of Thorn 
His large treatise on anatomy was notewoithy both 
for 1ts admirable illustrations and for the fact thet 
its author had prepared editions mm German and 
Latin at the same time Von Sommeriing also has a 
place m the history of the electric telegraph, for m 
1808 he designed an apparatus consisting of thirty- 
five glass tubes, each representing a letter or number, 
which could act as voltameters when connected with 
a voltaic pile, and so could be used for signallmg 
messages, albeit somewhat slowly 

Other mventors of the same period were Aimé 
Argand (1755-1803), a Swiss physicist who designed 
the oil burner that took his name, and Oliver Evans 
(1755-1811), an American who initiated the use of 
relatively high-pressure steam m the United States 
about 1800 e 

In reviewing the centenaries of scientists who died 
in 1855, tho outstanding one 1s certamly that of Karl 
Friedrich Gauss, the mathematical genius who died 
on, February 23 of that year, aged seventy-seven 
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Born at Brunswick in 1777, the son of poor parents, 
his remarkable gifts brought him while still a school- 
boy to the notice of Ferdmand, Duke of Brunswick, 
who himself deserves grateful remembrance for 
financing Gauss’s subsequent education The young 
man soon became renowned, first as a mathematician 
and then for his calculations in the field of astronomy 
He was elected a foreign member of the Royal 
Society of London m 1804 After the death of his 
ducal patron, Gauss was appointed director of the 
Gottmgen Observatory, and here he remamed for the 
rest of his hfe In the field of pure mathematics, 
Gauss has been ranked with Newton, and hke 
Newton he was reluctant to publish his discoveries 
Only his diary, fortunately preserved, reveals how 
many discoveries he anticipated His seal, a tree 
bearmg a few fruits, with the motto “Pauca sed 
matura”, illustrates his attitude towards publication 
He was more than fifty years old when he began his 
famous studies of terrestrial magnetism, and then, 
with his young colleague Wilhelm Weber, he founded 
the absolute system of measurement of electricity and 
magnetism With Weber he designed the magneto- 
meter, and m 1833 they constructed the first electro- 
magnetic telegraph, which hnked the Observatory 
and the Physics Laboratory at Gottmgen In 1838 he 
received the Copley Medal of the Royal Society for 
his researches Gauss was a man of wide culture, and 
m the midst of all his scientific work mamtamed a 
lively interest ın literature and languages At the 
age of sixty-two he took up the intensive study of 
Russian, and withm two years he had become fluent, 
corresponding wholly m Russian with scientific 
friends m St Petersburg Indeed, the title of 
‘Prince of Mathematicians’ so frequently apphed to 
him scarcely seems adequate for his wide attamments 

Two French scientists who died in 1855 were J C 
Sturm and F Magendie Sturm, who discovered the 
theorem named after him, was born m Geneva in 1803, 
and in 1826, with J D Colladon, he was the first to 
measure the velocity of sound m water, using a bell 
suspended in Lake Geneva Francois Magendie, born 
at Bordeaux in 1783, achieved fame 1n a very different 
field. He was the creator of the experimental tech- 
nique in physiology, and m his experiments upon 
animals acquired an unenviable reputation for ruth- 
lessness He is particularly noted for giving the first 
experimental proof of the motor and sensory functions 
of the spmal nerve roots, and is also remembered~ 
gratefully by physiologists for his early recognition 
of the genius of Claude Bernard, whom he made his 
assistant Magendie died at Sannois near Paris on 
October 7, 1855 

Two well-known English geologists, who both died 
in April 1855, were Henry Thomas de la Beche, first 
director of the Geological Survey, and George Bellas 
Greenough, first president of the Geological Society 
Greenough, the older of the two, was born m London 
m 1778 He was a leading figure in the establishment 
of the Geological Society m 1807, and steadfastly 
countered the opposition of Sir Joseph Banks, who, 
as president of the Royal Society, dishked the 
formation of a new and independent scientific society 
Greenough devoted much time to assembling material 
for a geological map of England and Wales, which 
was published under the auspices of the Geological 
Society m. 1820, replaemg that of Wilham Smith In 
1854 Greenough exhibited a large-scale geological 
map of India, and when he died on April 2 of the 
following year at the age of seventy-six, he was m 
Naples on his way to the east to make further 
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researches His valuable library and maps were 
presented to the Geological Society, and many of his 
specimens are in the collections at University College, 
London 

Sir Henry de la Beche, born m London im 1796, 
died shortly after Greenough, on April 13 He had 
become a Fellow of the Geological Society ın 1817, 
and of the Royal Society m 1819. He made many 
contributions to the geology of south-west England 
while still a young man, and m 1831 began to colour 
geologically the 1-m Ordnance maps of that region 
His own resources being insuffierent, he obtained a 
grant of £300 from the Treasury to carry on this 
work, and in 1835 received an official appointment 
to continue the geological survey of Cornwall This 
was the beginning of the present Geological Survey, 
and m the succeeding twenty years de la Beche 
fostered its growth until he was directmg the work 
of a considerable band of skilled men, as well as 
supervising a Museum of Practical Geology and the 
attached School of Mmes. He was honoured with a 
knighthood m 1842, and a few months before his 
death recerved the Wollaston Medal, the highest 
award of the Geological Society. 

The month of April 1855 was also that of the death 
of Dr. Martm Barry (born 1802), who, after gradu- 
ating as M.D at Edmburgh in 1833, took up the 
study of embryology. In 1840 he was elected a 
Fellow of the Royal Society, from which he had 
received a Royal Medal the previous year One of 
his most important observations was that of the 
penetration of the ovum by the spermatozoon in the 
rabbit 

Another Edmburgh graduate who was also a 
naturalist was George Johnston (born 1797), a 
founder of the Ray Society and for many years one 
of the editors of the journal now known as the 
Annals and Magazine of Natural History Johnston 
was a resident of Berwick-on-Tweed, where he was 
thrice mayor, and died there on July 20, 1855. A 
namesake who died a few weeks later was James 
Finlay Weir Johnston, a Scottish chemist, who after 
studymg under Berzehus became the first reader in 
chemistry and mmeralogy m the University of 
Durham, a position which he held until his death 
He was also chemist to the short-lved Agricultural 
Chemical Association of Scotland, and the author of a 
“Catechism of Agricultural Chemistry and Geology", 
which went mto thirty-three editions m five years and 
was translated mto nearly every European language 

Two otber mteresting centenaries are those of the 
chemist C B Mansfield (1819-55), and the cwi 
engmeer and inventor Bryan Donkm (1788-1855) 
Mansfield ıs noted for having found a method of 
extracting benzene from coal-tar, a discovery which 
laid the foundations of the anime mdustry Donkin, 
in addition to many mventions m the paper-making 
mdustry, in 1812 began in Bermondsey the com- 
mercial preservation of meat and vegetables ir. arr- 
taght tins, a process that was welcomed by seafarers 
and explorers long before ıt revolutiomzed the 
domestic kitchen 

The hst of those born in 1855 ıs noteworthy for 
meluding three past presidents of the British 
Association for the Advancement of Science Sir 
David Bruce, one of the great pioneers of medical 
research, was president at the Toronto meetmg m 
1924 Born m Melbourne, Australia, on May 29, 
1855, he studied medicme at Edmburgh and then 
entered the Army Medical Service m 1883 While 
serving m Malta he mvestigated the disablng Malta 
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fever (of much wider distribution than its name 
implies), and in 1886 discovered the micro-organism 
that caused the disease, although seventeen years 
elapsed before goat's milk was recognized as its 
carrier Next, worlang m Africa, Bruce discovered 
the trypanosome that 1s the cause of the fly disease 
in cattle and horses, and later, with others, was able 
to prove the connexion between the tsetse fly, 
Gambia fever and sleepmg sickness Bruce received 
many honours for his brilliant researches He died 
m 1931, only surviving by a few days his wife who 
had constantly assisted hm in all his work 

In the year followmg Bruce’s death, 1932, the 
president of the British Association was Su Alfred 
Ewing, born at Dundee on March 27, 1855 He had 
been professor of engmgermg m Tokyo durmg 
1878-83, during which period he began the researches 
m magnetism for which he recerved a Royal Medal 
in 1895 Professor at Cambridge durmg 1890-1903, 
where he is regarded as the virtual founder of the 
engmeermg school, he resigned to take up an appoint- 
ment as Director of Naval Education, and then 
devoted his energies to the re-organization of scientific 
trammg m the Royal Navy. To the general public 
he 1s best known for his work durmg the First World 
War m ‘Room 40’, where the de-codmg of secret 
wireless messages was carried on This work was 
followed. by a long period of office as principal of the 
University of Edmburgh, durmg which the new 
science blocks known as King’s Buildings that are 
a permanent memorial to his admurustration were 
erected In 1929 he retired to Cambridge, where he 
died six years later. 

Frederick Orpen Bower, the Yorkshire botanist 
who died as recently as 1948, was president of the 
British Association when i5 met m Bristol m 1930 
Bower was noted both as a morphologist and for his 
work on the ongm of the land flora, which he dis- 
cussed m several books, the latest bemg “‘Prumitive 
Land Plants" (1935) Born at Ripon on November 4, 
1855, and educated at Repton and at Trimty College, 
Cambridge, he reveised the more usual drift south 
&nd was regius professor of botany at Olasgow for 
forty years He received tbe Darwin Medal of the 
Royal Society m 1938 

A British physicist who was also an extremely 
practical expermmentalist was Sir Charles Vernon 
Boys, born at Wing, m Rutland,.on March 15, 1855 
By hus choice of quartz fibres for torsional suspensions 
he made an important step forward in technique 
Boys procured fibies of the requisite fineness by the 
ingenious method of shootmg from a cross-bow an 
arrow attached to & heated quartz rod, and later he 
used these fibres in the apparatus that he designed 
for his classic determmation of the constant of 
gravitation This apparatus is now m the Science 
Museum at South Kensmgton Boys, who received 
from the Royal Society a Royal Medal m 1896 and 
the Rumford Medal m 1924, died m 1944 

Two others who will be remembered this year for 
discoveries that became of great industrial importance 
are C. F. Cross (1855-1935), who m obtaming viscose 
from cellulose m 1892 laid the foundations of the 
artificial sulk industry, and Wilham Friese-Greene 
(1855-1921), the Bristol inventor whose patent for 4 
camera and projector, filèd ın June 1889, 1s held to 
support his priority over Edison m, the field of 
cmematography. 

An emment French meteorologist, L. P Teisserenc 
de Bort, was born m Paris on November 5, 1855, 
and died at Cannes m 1913 He was a pioneer m the 
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mvestigation of the upper au, using balloons carrying 
self-recording mstruments He showed there were 
two divisions of the atmosphere, and named the 
upper isothermal layer the stiatosphere 

Other noteworthy centenares are those of Bohu- 
slav Brauner (1855-1935), the Czech chemist who 
after studymg under Roscoe at Manchester carried 
out important researches on the chemustry of tellurium 
and the rare earths, H F Geel (1855-1923), who 
collaborated with Elster m work on the photoelectric 
cell, and Christian Bohr (1855-1911), a Danish 
physiologist who made important studies in the 
physiology of respiration There is also Percival 
Lowell, born at Boston on March 13, 1855, who 
established the Flagstaff Observatory in Arizona 
Here he carried out degaled studies of Mars, as” 
well as a number of spectroscopic studies of planets, 
comets and spiral nebulae, work which remains of 
permanent value, even if his frequently expressed 
belief ın the existence of life on Mars has failed to 
find general support 
1 Hay, Denys, “Polydore Vergil" (Clarendon Press, Oxford, 1952) 
2? Taylor, E G E, Seot Geograph Mag 48, 341 (1927) 
? Hooykaas, R , Atte della Fond G Ronchi, Florence, 8 (1953) 


WHAT IS A VIRUS?* 
By Dr KENNETH M. SMITH, F.R S 


Plant Virus Research Unit. (Agricultural Research Council), 
Molteno Institute, Cambridge 


HERE are two maim theories on the nature of 
viruses, one supposes that they are parasitic 
organisms which have developed parasitism to the 
highest possible degree Laidlaw has suggested that 
parasites, through the mdolence of living a ‘borrowed 
life’, gradually give up making substances essential 
for their growth because they are always at hand m 
the cells of the host The other theory suggests 
that some viruses at all events are not of external 
origin at all, but are der:ved from the cell protems of 
one organism and only become viruses when trans- 
ferred to the cells of another different organism I 
have not attempted to answer the question which 
supplies the title to this discourse, but leave ıb to 
the reader to choose for himself between the alterna- 
tive answers to the question “What 1s a Virus ?” 
Only the viruses affecting plants and msects are 
dealt with, since these have been my special study 


d Plant Viruses 


The earliest known record of a plant virus disease, 
although of course 1$ was not recognized at that time 
as such, 1s to be found in a description published in 
1576 of a variegation m the flower colour of tulips 
This 1$ now known to be a virus of the mosaic type 
Change m the colour of the flowers, or ‘breakmg’ as 
ib is called, is a fawly common symptom of plant 
virus diseases — Besides the tulip, the blood-1ed wall- 
flower frequently shows a yellow flecking of the petals, 
and this bodes ill for the grower of cabbages and 
cauhflowers in the district since the virus which 
affects the colour of the wallflower causes a severe 
disease in cruciferous crops 

The symptoms caused by viruses in plants take a 
great variety’ of forms, besides the simple mosaic 
pattern on the leaves, there are other leaf changes 
There may be numerous concentric rmgs with a 

* Substance of a Friday Evening Discourse delivered at the Royal 
Institution on November 12 
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central spot, or leaf distortions of va1ious kinds 
Sometimes the leaf blade ıs entirely suppressed, 
leaving only a string-like tendril, or again there mav 
be outgrowths of secondary leaves from the under- 
surface of the leaf blade , these are known as enations 
Frequently the whole plant 1s distorted or dwarfed, 
with many short stems, this type of disease 1s known 
as a witch’s broom In one interesting virus disease 
which affects leguminous plants, the chief symptom 
is the production of tumours which seem analogous 
to the various virus tumours produced m animals 

Viruses attack all lands of flowering plants, 
including forest trees In Great Britain the most 
important virus diseases are those attackmg the 
potato, the sugar beet, raspberries, strawberries and 
the brassica crops In North Amenea the virus 
diseases of stone fruit trees, peaches, plums and 
cherries, are becoming a very serious problem, and 
there are signs that the same problem will have to 
be faced m Britain also m the near future 

In addition to some of the main symptoms of virus- 
diseased plants, one rather interestmg internal change 
should be described In the cells of plants infected 
with some viruses, particularly that of the tobacco 
mosaic disease, there can be seen by the aid of the 
ordmary microscope a rather curious body with a 
superficial resemblance to an orgamism Indeed, when 
these bodies—X-bodies they are called—were first 
observed, they were described by some workers as 
the causal organism of the disease These X-bodies 
are of two kinds, amorphous and crystalline, and it 
has been shown recently that the crystallme melu- 
sions are actually aggregates of the vuus itself This 
has been done by picking out the crystal from the 
cell, dissolving ıb ım -a mucro-drop of water and 
photographing 16 on the electron microscope (Williams 
and Steere!). 

One property of plant viruses which distinguishes 
them from most bacterial and fungal plant pathogens 
1s their close relationship with msects Many vnuses 
depend entirely upon msects for then transfer from 
diseased to healthy plants. The msects which carry 
plant viruses—termed vectors—are mostly, but not 
all, of one kind, they belong to the order Hemiptera 
and are of the sap-suckmg, not leaf-eating, type 
The commonest insect of this kind, of course, 1s the 
aphid, and many viruses are transmitted from plant 
to plant by these msects 


There 1s another kind of sap-sucking insect belong- ` 


ing to the same order as the aphids and known as a 
leaf-hopper These msects are concerned, partı- 
cularly m North America, with the spread of a 
number of mportant plant viruses In certam of 
these cases 1b has been proved that the plant virus 
actually multiples inside the insect. This 1s very 
interesting, because a plant virus which multiples 
inside an animal must have some affinities with the 
animal viruses It has been shown by Black?, 
working in America, that a virus affectmg clover 1s 
transmitted from the parent msect to its offspring 
He also found that the virus could be carried on for 
a period of four years covermg fifteen generations 
without the msects having access to a further source 
of virus This shows, fairly conclusively, that the 
virus must have been multiplymg mside the insects 
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during that time, otherwise 16 would have involved . 


a dilution of 10-U, which 1s far greater than any 
virus could stand 

Before concludmg this brief account of the relation- 
ship of plant viruses with msects, mention must 
be made of an interesting virus, only recently 
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discovered, causmg the disease known as turnip 
yellow mosaic This virus, curiously enough, cannot 
be transmitted by aphids or any other suckmg insect 
The vector in Nature 1s the common flea beetle , but 
in expermental studies ıt has been found to be 
transmitted by any biting msect without salivary 
glands The explanation hes not so much m the 
absence of the salivary glands as m the fact that 
msects such as “beetles, which lack these glands, 
regurgitate while feedmg. In so domg, the virus 
which has been swallowed and which remams in the 
fore part of the gut for a week or more is brought 
into contact with the healthy leaf m the process of 
eating, and the new plant thus becomes mfected 
Thus ıt comes about that any biting msect which 
regurgitates while feeding can transmit the virus 
It has been proved experimentally that such insects as 
grasshoppers and earwigs, which fulfil these conditions, 
can also transmit the turnip yellow mosaic virus 

One of the most interesting relationships between 
some viruses and ther hosts is that of latency 
Broadly speaking, this means that, à virus may be 
present m an organism without causing a disease 
A familar example of latency is herpes simplex or 
‘cold sore’ m man ‘The herpes virus 1emams 
symptomless unless stimulated by some external 
factors to multiply and become virulent These 
external stimulh differ greatly and vary from emotional 
disturbances, exposure to ultra-violet hght (sunhght) 
or the advent of another virus, for example, that of 
the common cold A truly latent virus, however, 
never produces a disease m its host and cannot 
apparently be made to do so There are two good 
examples of this type of latency among the plant 
viruses One 1s invariably present in a well-known 
potato vauety, King Edward, and no plant of that 
variety has ever been found free of the virus The 
other occurs at certain periods of the year m & very 
high percentage of the commercial sugar beets, not 
only in Britain but so far away as Southern California 
It is not possible to detect the presence of either of 
these viruses m their hosts except by transfer of the 
sap to other plants, which then do show symptoms of 
virus anfeetion The most mteresting fact about 
these two viruses 1s that apparently they have no 
natural means of spread, and yet the latent sugar 
beet vnus occurs m a very large number of plants 
without 1t bemg, so far as we know, either seed- or 
inseot-borne It may be, of course, that there exists 
a method of spread of which we know nothing, but 
m the meantime these two viruses lend support to 
the 1dea that some plant viruses may be normal cell 
constituents m one species and become a virus when 
transferred to another plant 

Certam plant viruses occur 1n such high concentra- 
tion m the plant that it 1s possible to extract them by 
means of chemical precrpitation methods and purify 
them to such an extent that they crystallize Many 
plant viruses, however, because of instability or low 
concentration m the host, cannot be isolated m 
sufficient quantities, but about half a dozen have 
now been crystallized and the crystals may be eight- 
or twelve-sided, or take the form of flat plates 

It has been mentioned earher that we now know 
quite & lot about the size and shape of viruses , but 
this could not be achieved by means of the ordinary 
microscope With the electron microscope, however, 
15 18 possible to obtam a resolving power of 5 my, and 
the latest mstrument ıs said to give a resolution of 
l mp (10 A) This, of course, is far smaller than 
any known virus, and we can now see and photo- 
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graph any virus which can be obtamed in a suitably 
pure condition The first virus to be photographed 
on the electron microscope was that of tobacco 
mosaic—appropriately enough, since it was the first 
virus to be discovered. The photographs confirmed 
& previous behef that the particles are long rods and 
showed that they measure about 300 my m length 
by about 15 my m width Several other plant 
viruses have been photographed and some of them 
are spherical or near spheiical, whereas others are 
rods 

It 1s hoped, however, to do more with the election 
mucroscope than observe the size and shape of viruses 
Iv 1s possible now, by means of the technique of 
euttmg ultra-thm sections of» fixed maternal, to 
observe the virus inside tke cells of the host 

Very little 1s known as to how viruses multiply, 
and the examination of sections of infected cells at 
different stages of the disease may help to solve the 
problem In looking for viruses m sections of infected 
cells, ıt helps matters if the virus m question 1s of a 
characteristic shape For example, it 1s easier to 
see the long rods of tobacco mosaic virus inside the 
cell than 1t 1s to find some of the very small spherical 
viruses Sections of cells mfected with tobacco 
mosaic virus show the virus particles n and around 
the chloroplasts 


Insect Viruses 


The viruses which attack insects are for some reason. 
the least mvestigated of all the virus groups We 
know that there are several quite different kinds of 
viruses, but the majority have this in common that 
they attack the larval stages rather than the adults 
The best known are the ‘polyhedial diseases’, so 
called because of the presence in the tissues of infected. 
larve of huge numbers of polyhedral, or many-sided, 
crystals These crystals have been recognized for 
many years and much controversy has raged about 
them However, 1t 1s now known that they are not 
the virus itself, but the virus 1s contained withm 
them ‘This ıs a pomt of difference from the plant 
virus crystals, which are actually composed only of 
virus particles 

It has recently been shown m our laboratory at 
Cambridge that there exist two entirely different and 
distinct types of polyhedral diseases There 1s first 
the classical nuclear type, m which the virus starts 
to multiply and the polyhedra to form, msıde the 
nuclei of cells m the trachex, blood and skin of the 
diseased caterpillar It was shown not many yeais 
ago by Bergold’, with the electron microscope, that 
1f the crystals are treated with weak sodium carbonate 
they dissolve, leaving behind a thm membrane con- 
taming numerous rod-shaped virus particles 

In the second type of polyhedral disease, only 
recently discovered (Smith and Xeros‘), the virus 
multiples and the polyhedra form ın the cytoplasm 
and not in the cell nucleus Moreover, the polyhedra 
are confined to the gut of the diseased caterpillar 
When ths type of crystal 1s treated with weak 
sodium carbonate and photographed on the electron. 
mucroscope, the result 1s somewhat different The 
crystal only partially dissolves, leaving a honey- 
comb-like skeleton, and there 1s no residual membrane 
Further work has shown*that the virus particles are 
spherical and not rod-like, and each round virus 
particle fits mto one of the round holes m the poly- 
hedral crystal We thus have the mteresting phen- 
omenon m which the shape of the virus particle 1s 
correlated with a particular type of crystal, site of 
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Fig 1 Thm section through a diseased blood cell of the leatherjacket (Tipula paludosa) 
The largest of the bodies 


showing the greatly enlarged nucleus filled with virus rods 


seen between the nuclear membrane and the edge of the cell 1s a polyhedral crystal 


multrpheation and particular set of symptoms A 
further interesting fact 13 that each of these virus 
particles 1s composite, consisting of four or five 
extremely mmute spheres (Smith and Xeros®) _ 

While the majority of polyhedral diseases attack 
the larve of Lepidoptera, butterflies and moths, there 
18 one interestmg virus of this type which affects the 
larva of the cranefly or daddy-long-legs (Drptera) 
This fly larva, known as a ‘leatherjacket’ because of 
its tough integument, is an agricultural pest of some 
importance 

The virus causes a blood disease, a kind of leukemia, 
and the number of blood cells ıs enormously increased 
and pack the blood cavities Towards the end of 
the disease the polyhedral, or rather crescent-shaped, 
crystals form at one end of the enlarged pathological 
blood cells (Fig 1) These crystals have very 
extraordinary properties and behave quite differently 
from the polyhedral crystals of the Lepidoptera 
When put into alkali, they become transformed into 
long thm threads or worm-like shapes, but when 
returned to water they resume thew ciystallme 
appearance Thin sections of these remarkable 
crystals reveal the presence mside them of many. 
virus rods 

Another type of virus disease mfecting caterpillars 
is known as a 'granulosis' or ‘capsular disease’ Here 
the place of the polyhedral crystal 1s taken by numbers 
of very small granules, each of which contains one or 
sometimes two virus rods instead of hundreds as in 
the polyhedra A disease of this type attacks a 
caterpillar which 1s a pest of the tea bushes m Ceylon, 
known as the ‘nettle-grub’ When the granules of 
this disease aie treated with weak alkah, the outer 
capsule dissolves leaving only a thm ‘ghost’, and 
mside this i8 a second capsule contammg the virus 
rod The reasons for this cumous ‘Chmese box’ 
arrangement are not known 

A very interesting virus infecting the leather- 
jacket, ın addition to the polyhedral virus already 
mentioned, has recently been discovered m our 
laboratory and was later briefly described by Xeros* 
This virus, the particles of which tend to have a 
hexagonal shape, occurs in very high concentration 
in the insect, and when a drop of flud 1s extracted 
from a diseased larva the particles arrange them- 
selves m. the regular manner shown m Fig 2 
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Thin sections of the fat body 
of an infected larva show such 
enormous numbers of virus part- 
icles that the whole materal of 
the organ seems to be converted 
mto virus The arrangement of 
the virus particles inside the fat 
body ıs very mterestmg, m 
addıtıon to the large numbers of 
isolated particles, there occur 
numerous masses or agglomera- 
tions of virus particles which look 
superficially like some of the 
intracellular melusions of other 
Insect viruses These masses, 


however, appear to be com- 
posed only of virus particles 
(Fig. 4). 


In thin sections of the virus 
particles themselves (Fig 3) a 
darker area or ‘nucleus’ 1s visible, 
suggesting that they may have 
& composite nature similar to 
that of the cytoplasmic poly- 
hedral virus previously described 

At the present time we know very httle of the way 
m which viruses multrply, and 15 18 hoped to learn more 
of this process by the examination of thm sections 
of cells under the electron microscope. The nuclear 
polyhedral diseases of msects, to which we have 
already referred, are very suitable for this kind of 
study Because the mam muitial focus of virus multi- 
plication 1s m the cell nucleus, 16 1s possible to make 
an intensive study of this ercumseribed area From 
an mvestigation made at Cambridge on the nuclear 
disease of the silkworm, the followmg sequence of 
events has been buit up (Smth and Xeros’) 
First, the infected nucleus enlarges greatly until 16 
practically fills the cell Then the chromatic net or 
central mass begins to form, and from the edges of 
this, and of the chromatm lning the nucleus, the 
virus 10ds begin to appear, very much as 1f they were 
bemg pushed out from within At this stage there 
are no free virus rods 1n the ‘ring zone’ of the nucleus 
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x 1,000 





A drop of fluid from a leatherjaeket infected with a new 
virus disease, note the large numbers of virus particles and 


Fig 2 


their regular arrangement x 10,000 
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lt is mteresting to note that as the 
virus rods are apparently extruded, 
“they seem to be longer than the 
.normal rods and can be seen divid- 
mg In the next stage many free 
virus rods appear, and it should be 
noticed that they are without the 
enveloping capsule which surrounds 
each virus rod when inside the 
polyhedral body When the m- 
terior of the nucleus contams many 
virus rods, the protem of which the 
polyhedral crystals are made begins 
to form It ıs, ın fact, actually 
possible to see the virus rods bemg 
incorporated mto the crystals as 1t 
forms around them In the last 
stage the nucleus becomes filled with 
the polyhedral crystals, in which are 
&1ncorporated the virus rods, and there 
are no free virüs particles visible in 
the nucleus At this stage tbe 
nuclear membrane bursts and the 
polyhedral crystals are liberated 

Much the same kmd of process 
seems to take place in the diseased 
blood cells of the leatherjacket Thm 
sections of these, when photographed 
in the electron mucroscope, reveal 
the enlarged nucleus contaming & 
central body, which 1s often shaped like a horseshve 
Around this is a second or pericentral body, while 
outside this agam 1s a less dense zone m which many 

.. virus rods can be seen. 

We know, therefore, from our studies so far of 
these nuclear virus diseases, that almost all the 
chromatim of the infected nuclei is organized into a 
central virus-producmg chromatic mass or net which 
has a large surface area 


Viruses in the Control of Insect Pests 


There ıs a practical aspect to the study of insect 
viruses, and mention must be made of the possibility 
of usmg them to control noxious msect pests So 
far, the method used has been to breed numbers of 
the caterpillar pest in question and infect them with 





Fig 3 Section through some of the virus particles shown m Fig 
2, note the darker centres in some cases, suggestive 07 a com- 


posite nature x 42,000 


NATURE 








- * £f 
EN 


1 


2 


a 
1 





' 


E GNU VEN 


Fig 4 Section through part of the fat-body of an infected leatherjacket, note one of the 


many aggregates of virus particles x 16,000 
Electron micrographs by S Vernon-Smuith 


a polyhedral virus disease to which they are suscep- 
tible By this means a great quantity of polyhedra 
ean be obtained, and these are used to start an arti- 
final epidemic This method has been used. with 
success in Califorma and Canada??? These were 
cases of controllmg an insect pest by artificial pro- 
pagation of a natural fection We hope, however, 
to take the matter further by providing a virus to 
attack an msect pest which does not suffer naturally 
from a virus disease We have shown recently that, 
contiary to accepted opinion, the polyhedral viruses 
of insects are not so specific m their action as was 
thought, and that erossanfection 1s quite possible 
Using à combination of two viruses originally obtamed 
from caterpillars of the paimted lady butterfly 
(Vanessa cardui), we have infected a large number of 
different species of caterpillars Some experiments m 
the contiol of two well-known msect pests have been. 
made, using the same combmation of viruses The 
pests ın question are the caterpillars of the winter 
moth (Operophtera brumaia) and the pine looper 
(Bupalus pumarws) Folage of apple and pme 
needles contaminated with the two polyhedral viruses 
were fed to the larve The results were quite sur- 
prismg , 78 per cent of the winter moth caterpillars 
and 100 per cent of the pme loopers were killed by a 
polyhedral disease — Examination of the dead larve 
showed that they had died of a cytoplasmic virus 
disease of the gut So far as this goes, it 1s satis- 
factory , but the experiments have still to be made 
on & large scale out-of-doors, and methods of bio- 
logical control are hable to go wrong because there 
are so many variable factors 
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KAFUAN STONE ARTEFACTS IN 
THE POST-AUSTRALOPITHECINE 
BRECCIA AT MAKAPANSGAT 


By C K BRAIN, Pror C VAN RIET LOWE 
and Pror R A DART 


Discovery and Geology 


URING October 1954, the maim breccia sections 
at Limeworks, Makapansgat, South Afneca, 
were sampled for mmeralogical analysis The profile 
of one of the most-complete and interesting of these 
sections 1s reproduced i Fig 1 
Tho 15-ft thick deposi of ight pink breccia, which 
rests directly upon the basal travertine, has been 
referred to by Dart! as the australopithecine-bearing 
“grey white clays’. AfterwardsKing? termed ıt the 
“Older Red Sand". A heavily caleified. deposit, 16 
contains numerous weathered dolomite blocks, as 
well as a band of rounded water-worn pebbles at the 
40-ft level The layer as a whole can be regarded as 
a contammated stalagmite, and certamly repiesents 
a very slow accumulation It 1s followed m sequence 
by 35 ft of what has been described as calcified 
“loess” by Bosazza, Adie and Brenner? m 1946 and by 
Dart! ın 1947 A careful exammation of this material, 
however, has shown that the term ‘loess’ certamly 
cannot be applied. Throughout the greater part of 
its depth, this layer consists of a calezfied soil con- 
taming very numerous pieces of rock Almost with- 
out exception these rock pieces show signs of abrasion 
typical of river action, while many of them have 
been very effectively rounded This fact, together 
with the presence of water-worn quartzite pebbles 
derived from higher up the Makapan Valley, clearly 
indicates that one 1s dealing here with a coarse river 
aggradation deposited mside the cave at a tume when 
its opening was close to river-level The present 
elevation of the surface of the deposit above the 
modern river-bed 1s 160 ft Considermg, then, that 
the origmal cave entrance must have been rathei 
above the present surface of the deposit, some 
impression is gained as to the amount of erosion 
which has occurred since the whole deposit was laid 
down 
The conclusion that part of the Limeworks cave- 
filing represents a river gravel is a significant one 
But more significant stil 18 the observation that this 
gravel contams stones showing unmistakable signs of 
artificial fracture. In view of this fact ıt becomes 
vital to establish the relationship between the gravel 
bed and the underlymg australopithecme-bearmg 
breccias 
At Limeworks, the greatest concentration of bone 
18 to be found ın the heavily caleified breccias restmg 
directly upon the travertine floor It is from these 
that all the australopithecme fossils have been 
obtained. Mmeralogical study has shown that these 
breccias contam a large proportion of residual cave 
material, and that they formed very slowly at a time 
when the cave openmg was small The great length 
of time required for their formation accounts for the 
concentration of bone w#hin them These bone-rich 
strata may be correlated with the ‘ight pmk breccia’ 
m Fig 1 The transition at the 35-ft level from this 
breccia to the less heavily caleified. gravel 1epresents 
the first rapid introduction of outside materal 
through the suddenly enlarged cave entrance It is 
therefore my opmion that the section shown in Fig 1 
* 
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can be regarded as & single phase of accumulation, 
and that no major temporal unconformity occurs at 
any pomi. This conclusion was first reached on' 
faunal grounds by Cooke* m 1947 when he wrote 
“On the percentages of extmet and living forms and 
the number of identical species present in the lower, 
middle and upper zones of the Limeworks Quarry, 16 
is clear that there ıs no very great difference m age 
between these zones". This means, therefore, that 
there can be no very great age difference between 
the gravel deposit and the australopithecme-bearmg 
breccia, 

Consideration will now, be given to the relative 
datmg of Limeworks m comparison with the other 
Transvaal australopithecme sites It has been found 
that the most profitable approach to the problem of 
relative dating of the cave deposits is through an 
estamation of the past chmates which prevailed at 
the times of the accumulations Such an estimation 
has been made possible by various mmeralogical and: 
analytical means which will be described m. detail 
elsewhere ‘The most direct of these 1s through per- 
centage abundance determmations of wind-rounded 
sand grams in the brecoa sands If the necessary 
precautions are taken, such determinations provide a 
direct clue to the dryness of the conditions prevailing 
at the times in. question 

The climatic deductions considered in conjunction. 
with the faunal successions for the various sites have 
led to the establishment of the following sequence in 
time, which reads from the bottom up 


Dryness Site 
NMinimum—increasing Kromdraai (2 sites) 
Decreasing Swartkrans 
Maximum Sterkfontein 


In his paper on the dating of the australopithecines, 
Oakley® places Limeworks slightly earlier than 


Surface 





Sandy breccia 
Gravel in sandy matrix 


Sandy breccta 


Gravel in sandy matrix 
4 


asft 


—--Waterworn pebbles 
Light pink breccia 


Travertine 


67 ft 


Dolomite floor 


Fg 1 


` readily somewhere between. 


No 4444 January l, 1955 


Sterkfontem, but the 
climatic indications now 
obtaimed from Limeworks 
show ıt to fall more 


Sterkfontem and Swart- 
krans, but almost certamly 
overlapping the latter to 
some extent This con- 
clusion is supported by 
the faunal evidence In 
considermg the baboon 
genera Swmopithecus and 
Pamo, recent, and as yet 
unpublished, work by 
Freedman has shown that 
neither occurs at Sterk- 
fontem, that the former 
is present at Limeworks, 
while both have been ob- 
tamed from Swartkrans 
lakewise, Equus does not 
occur at Sterkfontem but 
has been found at both 
Limeworks and Swart- 
krans. 

The complete evidence 
for the position of the 
sequence Sterkfontem — Lumeworks — Swartkrans — 
Kromdraai in the Pleistocene time-scale will be 
considered m detail elsewhere It may be stated, 
however, that thus evidence is not in full agreement 
with Oakley's* Kageran—Kamasian date for the sites, 
but tends to mdicate both thei greater antiquity, 
and. the presence of an extra pluvial period to which 
no African stage-name can at present be apphed 

To sum up, 15 has been suggested that m the Lime- 
works deposit one is dealing with a coarse river 
aggradation superimposed directly upon the australo- 
pithecine homzon, that there is no significant tem- 
poral unconformity between these horizons, and that 
the whole succession 18 comparable m age with the 
Sterkfontem-Swartkrans sequence It has also been 
stated that stones showmg possible artificial fracture 
were obtained from the gravel bed. These were all 
taken from the basal five feet of the gravel, from, m 
fact, the 30-35 ft level of the profile m Fig 1. They 
come, therefore, from a position directly above the 
australopitheeme horizon, and were submitted for 
examination by Prof van Riet Lowe, whose con- 
clusions concerning them may now be presented 

C K.B 


mg 2 


The Artefacts 


Of the 129 trimmed, utihzed or damaged stones 
Mr. C K Bram submitted to me from the gravels 
that overlie the australopithecme-bearmg breccias at 
the Limeworks site m the Makapan Valley, only 
seventeen are undoubted artefacts Of these, fifteen 
are of deeply leeched dolomite, one of vem quartz 
and one of dark grey quartzite They include ten 
flake artefacts, four pebble artefacts, two artefacts 
on thm slabs of dolomite and one spht pebble 

The artefacts on flakes molude those illustrated m 
Fig. 2 (4, B and E). A and B were struck from 
cores only after other and possibly similar flakes had 
been struck. B was later trimmed mto an end- 
scraper, and # mto a double-notch-and-tooth type of 
tool. 

The four artefacts on water-worn pebbles include 
the two tools ilustrated m Fig 3 (A and B), the 
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large core shown m Fig. 3 (C) and the split pebble 
illustrated m Fig 2 (F) A and B are as typical of 
the Oldowan as they are of the Kafuan Culture, but 
F ıs decidedly Kafuan 

At least seven flakes were deliberately removed 
from the large core (Fig. 3, C) > five ın one direction, 
m the typical block-on-block manner, and two m 
the opposite direction 

The artefacts on thm slabs of dolomute (Fig. 2, 
C and D) show steep secondary, almost vertical, 
trimming around thei peripheries m the best ‘Hope 
Fountam’ manner 

The split pebble (Fig 2, F') was spht longitudinally 
down 1ts major axis m the manner of an ortholith 
and trmnmed into a beaked or rostro-carmate form 
(Stage I) typical of the Developed Kafuan Cultures 

On the evidence before us, this assemblage can 
only be assigned to the Developed Kafuan Culture 
as this occurs m Uganda and im the disturbed upper 
layers of the Basal Older Gravels in the 200-ft 
terrace of the Vaal River at Klipdam" 

The discovery of Kafuan-type artefacts m a 
terraced river gravel m an undisturbed stratified 
sequence of deposits 1mmediately overlymg australo- 
pithecme-bearing breccias in @ cave is unique. When 
we add to this the known occurrence of Chellean- and 
Acheulean-type tools that cover the full range of the 
great African Hand-axe Culture of the Harher Stone 
Age of Middle Plemtocene times in more recent 
deposits i and in the mmmediate viemity of, this 
amazing valley, some m caves and some m exposed 
sites, followed stratigraphically by Middle and Later 
Stone Age remains of Upper Pleistocene and Holocene 
times, we are encouraged to hope that the establish- 
ment of a Quaternary chronology mdependently of 
any set up elsewhere is, among other things, now 


well withm our reach » C v.R L 


General . 


Nearly thirty years ago the Makapansgat Lime- 
works bone breccia was recognized as a site of early 
human occupation®. Twelve years later, Early Stone 
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Age umplements were found about a mile farther up 
in the same valley m the sealed Cave of Hearths 
deposit? The general stratification of the Limeworks 
breccia, the basal grey layer of which afterwards 
yielded repetitive discoveries of Australopithecus 
prometheus and the concomitant fauna, was described 
at the first Pan-African Congress on Prehistory at 
Nairobi!, Up to the present tıme, as at all other 
australopitheeme sites, no stone artefacts have been 
found m the grey breccia or in the supermcumbent 
25-50 ft of lme-consolidated cavern deposit 

The 40-60 ft of consolidated and semi-consohdated 
cavern. breccia overlying the stalagmutic floor at the 
Cave of Hearths has been completely excavated since 
1947 through the generosity at the outset of the late 
Dr Bernard Price and latterly of the Wenner-Gren 
Foundation. This exca¥ation has furnished a con- 
tinuous stratigraphical story of human habitation 
and cultural progression from the Earher Stone Age 
of Middle Pleistocene times through the Middle and 
Later Stone Ages to the recent commg of Bantu and 
European 

During September and October 1954, however, Mr 
C K Bram, m the course of the comparative mmeral- 
ogical survey of the known australopithecme breccias 
which he has been enabled to undertake by a sub- 
vention from the Wenner-Gren Foundation, extracted 
from the first 5 ft of the gravel beds overlying the 
grey breccia in the south-eastern section of the 
deposit a number of dolomite stones that appeared 
to him to have been mtentionally flaked 

The Kafuan pebble culture of Uganda, so named 
by Wayland from artefacts found m the terraced 
gravels of the westward-runnmg Kafu affluent of 
Lake Albert, ıs the earliest and most primitive stone 
culture known in the African contment® Farther 
south ın Uganda 16 occurs m its Harhest Kafuan form 
m the 270-ft terrace of the eastward-runnmg Kagera 
affluent of Lake Victoria The Developed Kafuan, 
while the oldest and most primitive stone culture 
known m South Africa, first appears m Uganda m 
bed rie 200-ft. terrace of the Kagera River (ude 
ref 6) 

The only implemental evidence hitherto found 
accompanying australopitheceme remains are the 
fractured and worn bones, jaws and horns, that Dart 
claimed as the by-products of ther predatory habits 
This discovery of Kafuan-type artefacts in a gravel 
bed ın a stratified sequence of deposits immediately 
overlying the grey stratum, which nearby in the same 
cavern system is an australopithecme-bearing, bone 
breccia, 1s unprecedented It opens up the astonishing 
prospeet that Makapansgat may place within our 
grasp in & smgle South African valley a continuous 
story of human handiwork and a consecutive 
chronology of mankind from the dawn of the 
Pleistocene to the present day RAD 


2 Dah R A Proc Pan Afmcan Congress on Prehistory, 1947, p 96 
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Prof Enrico Fermi, For Mem R S. 


THE news of the death on November 28 of Enrico 
Fermi came as a shock to his numerous friends, many 
of whom had seen him only a few months previously 
m his customary strength and good humour. By 
the public at large he will be remembered as the man 
who opened the gates to the atome age he led the 
team which, on December 2, 1942, produced the first 
self-sustamed nuclear cham reaction—the first ‘atomie 
pile’ But he had been a leader in the field of nuclear 
physics long before that A few months after Iréne 
and Frédéric Johot had discovered artificial radio- 
activity m 1934 he showed, with his collaborators at 
the University of Rome, that neutrons can be used 
to produce radioactive isotopes of nearly all nuclei 
For a year or two thereafter any nuclear physicist 
who could read Jiahan was m great demand—he had 
to translate the short communications which appeared 
m the Ricerca Screntifica, nearly every one revealing 
some new and startlmg phenomenon The discovery 
of ‘slow neutrons’, of their strong absorption in 
selected elements such as cadmium, them ability to 
dismtegrate boron, releasmg energies mullions of 
times ther own, thew diffusion m paraffin wax, 
the selective absorption of different neutron ‘groups’ 
m different elements seldom has there been such 
an explosive outburst of brilhant, wholly unexpected 
discoveries 

Of special significance was the observation that 
neutron bombardment of uranium caused the 
formation of active products which Fermi thought 
were trans-uranic elements In this he was wrong, | 
they were fission products, elements lighter than 
uranium, but this was not realized until four years 
later. So i6 might be said that Fermi was the first 
to cause and observe nuclear fission, though he did 
not recognize ib 

All this was the work of a superb experimenter, 
quick to design relevant tests with simple means, 
yet equally capable of conducting the wide-flung 
research and development which led to the first 
atomic pile. These achievements alone would have 
secured Ferm: an honourable place m the history of 
experimental physics 

But actually Fermi started his career as ar 
theoretician , and it 18 for hus work m theory that > 
his name wil be remembered through household 
words such as the Fermi statistics, the Ferm: theory 
of beta-decay, and the ‘fermion’ (any particle which 
obeys Fermi statistics) It was in 1926 that he 
applied Paul's exclusion prmozple to systems of many 
identical particles (Dirac did the same mdependently 
a httle later), and developed the peculiar kmd of 
statistical mechanics required. to deseribe the thermal ~ 
properties of such systems In ordmary gases the 
deviations from ‘classical’ statistics are irrelevant 
except at very low temperatures. But Ferm 
statistics gave the clue to the behaviour of electrons 
m metals here was a ‘gas’ for which even white 
heat represented a very low temperature, and a great 
many puzzlmg facts—such as the absence of any 
considerable contribution from the conduction eleo- 
trons to the specific heat—fell mto place when 
Sommerfeld (1928) used Ferm: statistics to create 
the modern theory of electrons in metals 

Fermu's theory of beta-decay was publshed in 
1934 Again it was based on an idea of Paul the 
idea of postulating a ‘neutrmo’—a hght, neutral and 
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practically unobservable particle—to account for the 
variable amounts of energy missmg m beta-dis- 
The theory was immediately 
successful ıt accounted for most of the facts then 
known and predicted new ones which were duly 
verified Some refinements—which fitted naturally 
into the original framework—were added later, and 
ibis now certam that Fermi’s theory gives a correct 
account of all aspects of the beta-process—the mutual 
transformation of protons and neutrons—though the 
place of this process in the general scheme of things 
is still one of the mam mysteries of to-day’s physics 

After the War, Fermi returned to academic work 
at the University of Chicago The atomic piles 
he had created were powerful sources of neutrons, 
and he used them m the expermental attack on 
fundamental problems, in particular that of the 
interaction of neutrons and electrons But he did 
not neglect theory his work on the origin of the 
cosmic radiation (1947), on the production of multiple 
mesons (1950) and on the mterpretation of meson- 
scattering experiments at the big new synchro- 
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Directorship of the Royal Horticultural Society’s 
Gardens : Dr H. R. Fletcher 


Dr H. R. Frercser, director of the Royal Horti- 
cultural Society’s Gardens at Wisley, has been 
appointed to succeed Dr J. M Cowan as assistant to 
the Regius Keeper of the Royal Botamic Garden, 
Edmburgh. Dr Fletcher graduated at Manchester 
in 1929 and in the same year was appomted assistant 
lecturer in botany ın the University of Aberdeen under 
the late Prof Craib There he became interested m 
taxonomy, especially in the flora of Siam. After 
talang the degree of doctor of philosophy, he was 
appointed to the staff of the Royal Botanic Garden, 
Edmburgh, m 1934 There he continued his work on 
the Siamese flora and graduated doctor of science in 
1939 In collaboration with Sw Wilham Wright 
Smith he has published a long series of papers on 
the sections of the genus Primula m the Transactions 
of the Royal Socwty of Edinburgh, the Transactions 
of the Botanical Socety of Edinburgh and m the 
Then followed a 
revision of the genus Omphalogramma and numerous 
articles m scientific and horticultural journals on the 
genera Codonopsis, Cremanthodvum, Aconitum, Poren- 
tilla and Incarvillea In 1951 Dr Fletcher left Edin- 
burgh to become director at Wisley After some 
four years there, he is again strongly attracted to the 
hne of work he pursued for so long at Edmburgh 
and is returning there shortly. 


Mr F. P. Knight 


Mr F P Kmieur, who is to succeed Dr Fletcher 
as director at the Royal Horticultural Society’s 
Gardens, 1s a Devonian, fifty-two years of age, who 
commenced his horticultural career in 1915 at 
Werrmgton Park, Launceston, Cornwall, at that time 
owned by Mr J C Willams, who did so much to 
support George Forrest ın his botanical exploration 
work in Western China. Durmg 1919-23 Mr. Knight 
was a probationer gardener m the Royal Botanic 
Garden, Edmburgh, where he worked mamly m the 
Propagating Department, and helped with the 
expermmental work on plant propagation from 
cuttings The experience gamed laid the foundation 
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cyclotron was witness to the unabated vigour of his 
mind 

Born in 1901, Enrico Ferm: was quick in estab- 
lishing his position professor in Rome by 1928, 
member of the Accaderma d'Itaha in 1929, Nobel 
Prize in 1938 Since 1938 he had hved m the United 
States, with his wife and two children 

Fermi's strength was not subtlety or high-flown 
imagination, but strong common sense combmed 
with perfect mastery of his subject No vagueness 
or mysticism for him the essence of his work was. 
clarity His papers were written in a style so crystal- 
clear that the tremendous intellectual effort which. 
had created them was out of sight. Hos lectures were 
perfectly planned and delivered: with the skill and 
humour of a showman hg personality, unassuming 
yet dominant, often provocative but always tolerant, 
forceful and yet easy-gomg, will be remembered by 
all who met him His joy of living was contagious, 
and his death is a great loss both to the world of 
physics and to his many friends all over the world. 

O R Frison 
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of Mr Kmghts favouute branch of horticulture. 
After a period of nearly two years as a student 
gardener at Kew, he was for four years ın charge of 
the Arboretum nurseries there This was followed by 
a period with Messrs Baker’s, of Codsall, Wolver- 
hampton, where he speciahzed m the commercial 
production of large quantities of rock garden plants, 
and also supervised the firm’s landscape planimg 
activities for two years He then went to Knap Hill 
Nursery, Ltd, Wokmg. In 1940 Mr Knight was 
appointed horticultural officer to the Directorate of 
Camouflage, Ministry of Home Secunty, becommg 
senior officer as the work developed. In April 1944 
Mr Knight jomed Messrs. R © Notcutt’s Nursery, 
Woodbridge, as general manager, and in 1945 was 
appomted managmg director Mr Knight has been 
active m the Royal Horticultural Society, serving on 
the Society's Floral Committee and the Camellia and 
Rhododendron Committee He has been a member 
for several years of the Technical Sub-Commuttee of 
the Roads Beautifymg Association 


American Society of Tropical Medicine and Hygiene 
Awards 


THe followmg awards were recently presented at 
a meeting of the American Society of Tropical 
Medicme and Hygiene : 

LePrince Award to Prof. B G. Maegraith, pro- 
fessor of tropical medicme m the University of 
Liverpool. The award consisted of a medal and a 
prize of 500 dollars contributed by the Michigan 
Chemical Co. Mr J A LePrince, after whom the 
award is named, also received. the medal, which had 
not been struck at the time he was first honoured by 
the National Malara Society 

Bailey K. Ashford Award for research on chemo- 
therapy of malaria and ameebiasis to Dr Joseph 
Greenberg, of the Laboratory of Tropical Diseases, 
National Miorobiological* Institute, National In- 
stitutes of Health, Bethesda, Maryland, The award 
is given to a scientist less than thirty-five years of 
age and consists of a medal and a prize of 1,000 
dollars, furmshed by Eh Lilly and Co , Indianapoks, 
Indiana 
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Theobald Smith Medal to Dr George Cheever 
Shattuck, professor emeritus of tropical medicme at 
Harvard University. 

The Charles Franklin Craig Lecture was given by 
Dr Albert B Sabin, research professor of pediatrics, 
University of Cinemnati Medical School 


Institute of Metals : Medal Awards 


Tum Institute of Metals has awarded the following 
Medals Institute of Metals (Platinum) Medal, for 
1955, to Dr C. J. Smuthells, director of research of 
the British Aluminum Co, Ltd, Gerrards Cross, m 
recognition of his services to metallurgical science, 
to the metal industries and to the metallurgical 
profession , Rosenhawm Medal, for 1955, to Dr W A 
Baker, research manager of the British Non-Ferrous 
Metals Research Association, London, in recognition 
of his outstanding contributions to knowledge ın the 
field of physical metallurgy, with special reference 
to the influences of gases and shrmkage on the 
soundness of cast metals, W H A Robertson Medal 
and Premum, for 1954, to Prof H Ford and Mr J G 
Wistreich, for their paper on problems of the control 
of dimensions, shape and finish m the rolling of sheet 
and strip and m the drawing of wire (J Inst Met, 
82, 281, 1954) 


Polarographic Society’ Inaugural Meeting 


Tue maugural meeting of the Polerographic 
Society was held on November 9 in the Lecture 
Theatre of the Pharmaceutical Society of Great 
Britain, 17 Bloomsbury Square, London, W C1, 
with Mr W J Parker m the cher The meeting 
was attended by more than forty people interested 
in the subject, who had come from many parts of 
Brtam Mr Parker reviewed the steps leading to 
the formation of the Society According to the 
constitution, the objects of the Society are “to 
advance and promote the science of polarography m 
all its aspects and to provide educational facilities m 
polarography through discussion and any other 
medium" He said that the Society also hopes to 
facilitate the discussion of day-to-day problems as well 
as further an understandmg of the basic prmerples 
In referrmg to the enthusiastic support given to 
the new Society by the “polarographic profession", 
Mr Parker stressed that membership 1s open to any 
person interested in the objects of the Society , the 
annual subscription has been fixed at 10s Four 
papers were then presented which m themselves 
epitomized the objects of the Society they were “A 
Brief Introduction to Polarography”, by Dr A L 
Glenn lecturer m pharmaceutical chemistry in the 
School of Pharmacy, University of London, “The 
Polarograph with Demnvative and Phase Selective 
Additions”, by G L Young, Research Department, 
Cambridge Instrument Co, Ltd , “Potential Pit- 
falls m Practical Polarography”, by Mrs B Lamb, 
chief chemist of Tinsley (Industrial Instruments), 
Ltd , and “The Application of Polarography to 
Pyrmudme Chemistry", by Mrs N Luthy, of Stan- 
ford University, Stanford, Cahforma (now workmg 
at the University of Manchester on a grant from the 
British Empire Cancer Research Fund) Further 
information about the Polarographic Society can be 
obtained from V. S. Griffitis, Chemistry Department, 
Battersea, Polytechmo, London, S W.11 


Courses in Advanced Technology in Britain 


Fornowiwa up the statements m Parliament on 
higher technological education (see p 22), the Minister 
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of Education, Sw David Eccles, gave m a written 
answer on December 14 the names of twenty-four 
technical colleges in which courses m advanced; 
technology had been approved for an creased grant 
of 75 per cent under Circular 255 Eight of these 
are m London The remamung colleges melude the 
Bummgham College of Technology, Bradford Tech- 
nical College, Cardiff College of Technology and Com- 
merce, Huddersfield Technical College, Leicester 
College of Technology and Commerce, Manchester 
College of Technology, Nottingham and District 
Technical College, Royal Technical College, Salford, 
and North Staffordshme Technical College, Stoke-on- 
Trent Ninety technical colleges had applied for this 
grant, sixty-three had not qualified for 16, and three 
requests are still bemg considered 


University of Leeds Publications and Theses during 
1951-52 


UnveEr the title “Publications and Titles of Theses, ; 
1951-2” (pp 57, 1954, 6d) the University of Leeds 
has issued a pamphlet listing by faculties (and 
meluding the Institute of Education, the Depart- 
ment of Adult Education and Extra-mural Studies, 
and the Library) the publications of which members 
of the University are authors or jomt-authors, and 
which appeared in prmt durmg October 1, 1951- 
September 30, 1952 Titles of theses accepted by the 
University during the same period for the degrees of 
master and doctor are similarly listed m an appendix 
There 1s an index of authors It 1s proposed to issue 
sumuar pamphlets for subsequent academic years 


International Commission on Zoological Nomen- 
clature Elections 


THe International Commission on Zoological 
Nomenclature announces the election of the under- 
mentioned zoologists to be members of the Inter- 
national Commussion on Zoological Nomenclature, 
with effect from the dates stated K H L Key, 
principal research officer, Division of Entomology, 
Commonwealth Scientific and Industral Research 
Organization, Canberra, m succession to Joseph 
Pearson (resigned) (October 15, 1954), Alden H 
Miller, professor of zoology and director of the 
Museum of Vertebrate Zoology, University of Cah- 
forma, Berkeley, m succession to J L Peters 
(deceased) (October 29, 1954), Ferdimand Prantl, 
vice-director, Národni Museum, Prague (October 30, 
1954), Wilhelm Kuhnelt, professor in the Zoo- 
logical Institute of the University, Vienna (November 
6, 1954), F S Bodenheimmer, professor of zoology, 
Hebrew University, Jerusalem (November 11, 1954) , 
Ernst Mayr, Alexander Agassiz professor of zoology 
at Harvard College, Cambridge, Mass. (December 4, 
1954), Enrico Tortonese, professor of zoology, - 
Istituto e Museo di Zoologia, Universita di Tormo, 
Italy, m. succession to Prof Lodovico di Caporiacco 
(deceased) (December 16, 1954) 


Colonial Service : Recent. Appointments 


Tus following appomtments have recently been 
made m the Colonial Service D J  Biles (senior 
agricultural officer, Gold Coast), assistant director of 
agriculture, Gold Coast; I S Hutcheson (agricultural 
officer, Bechuanaland Protectorate), director of agri- ‘ 
culture, Bechuanaland Protectorate, E M Brown 
(semor assistant conservator of forests, Jamaica), 
conservator of forests, Jamaica, I E M. Watts 
(meteorological officer, Smgapore), assistant dnector, 
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Malayan Meteorological Service, Singapore, H W 
Hockm (mspector of mines, Federation of Malaya), 
a Senior research officer, Department of Mmes, Federa- 
tion of Malaya, P T Nelson, agricultural officer, 
Nigeria, Mrs W M H  Sesseler, government 
chemist, Gold Coast, N V. Williams, fisheries of£cer, 
Nigeria A J T Bayles, assistant conservator of 
forests, North Borneo, G J. Journeaux, assistant 
conservator of forests, Nyasaland, B. P Singh, 
assistant conservator of forests, British Honduras , 
C K Burton and J H Duncan, geologists, Federa- 
tion of Malaya, O von Knorrmg, chemist, Geo- 
logical Survey, Federation of Malaya, A F Trendall 
and J Walsh, geologists, Uganda, W. G C Bear- 
croft, medical research officer, West Africa Virus 
Research Institute, Nigeria, A R Jenkins, senior 
scientific officer, East African Tsetse and Trypan- 
osomuasis Research and Reclamation Organization, 
East Africa High Commission, B. A. Mitchell, 
Scientific officer, Federation of Malaya, T, Owens, 
vetermary officer, Northern Region, Nigeria , W G C 
Parker, veterinary officer, Somalland Protectorate. 


Electromagnetic Wave Theory 
Ann Arbor, Michigan 


AN international symposium on electromagnetic 
wave theory, sponsored by Commussion VI of the 
International Scientific Radio Union and the 
University of Michigan, will be held in Ann Arbor at 
the University of Michigan durmg June 20-25 Five 
topics will be considered propagation m doubly 
refracting media in wave guides (for example, 
ferrites), boundary-value problems of diffraction 
and scattermg theory, work m antenna theory of 
fundamental importance, forward scattermg, and 
multiple scattermg (that 1s, of light by colloidal 
particles) Developments at millimetre wave-lengths 
will be particularly considered Anyone wishing to 
read a paper should submit by March 31 an abstract 
of not more than two hundred words to the chairman 
of the symposium, K. M. Siegel, Willow Run Research 
Center, University of Michigan, Ypsilanti, Michigan 
Further mformation on all other pomts can be 
obtamed from J. W Crispm, jun, at the University 
of Michigan, Ann Arbor, Michigan. 


The Night Sky in January 

' Foru moon occurs on Jan Sd 12h. 44m, v'T., and 
new moon on Jan 24d. Olh 06m The following 
conjunctions with the moon take place Jan 9d 
03h, Jupiter 2° N., Jan 18d 03h, Saturn 6° N , 
Jan 20d 0h, Venus 6°N , Jan 25d 16h, Mercury 
5° S, Jan 29d 05h, Mars 6° S In addimon to 
these conjunctions with the moon, Jupiter 1s m con- 
junction with Pollux on Jan 24d. 21h , Jupiter 6 3° 
S. Mercury sets an hour after the sun on January 
15 and ih 40m after sunset on January 31, but 1s 
too close to the sun in both cases to be favourably 
seen Venus is a morning object, 15s times of rismg 
bemg about 4h 20m up to the middle of the month 
and 4h 45m at the end of the month Its stellar 
magnitude varies from —4 3 to —4 and the visible 
portion of the illummated disk from 0 348 to 0 528 
Mars sets about 22h 25m throughout the month, 
and, as 15s declination mcreases from —5° to nearly 
5°, 1t 1g becoming better situated for observation m 
the northern hemisphere It 1s not very close to any 
bright star, but 16s eastward movement from Aquarius 
mto Pisces ıs obvious durmg the month Jupiter, 
which rises early m the afternoon (at 15h on 
January 31), ıs visible throughout the might and 
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mornmg hours, stellar magnitude —2 2. Its west- 
ward movement m Gemma as it approaches 8 Gemm- 
orum is easily seen Saturn is a morning object, rising 
at 3h 45m, 2h 55m and 2h on January 1, 15 and 
31, respectively. Its declination 1s about 16° S., and 
1t does not attam a great altitude m the British 
Isles, its apparent eastward movement towards 
y Libre contmues until the beginnmg of March 
Occultations of stars bnghter than magnitude 6 are 
as follows, observations bemg made at Greenwich 

Jan. 4d. 15h. 45 8m, & Arn (D), Jan 6d 21h 
049m, 121 Tau (D), Jan 27d 18h 46 0m, 
x Psc. (D), where D refers to disappearance The 
earth reaches perihelion on January 4, its distance 
from the sun being then a httle less than 914 million 
mules The Quadrantid® meteors attam thew 
maximum on January 3 


Announcements 


Dr S J Forty, head of the Physiology Depart- 
ment, National Institute for Research m Dairying, 
Shinfield, has been elected a corresponding member 
of the Société de Biologie of Paris 


Dr T Roserrson, assistant director (England 
and Wales) of the Geological Survey and Museum 
smce 1949, is to retire on March 31 after thirty- 
eight years with the Survey He will be succeeded 
by Dr F. M Trotter, who is at present district 
geologist ın charge of the Manchester office of the 
Geological Survey, and Mr J V Stephens will 
become district geologist at Manchester 


Mn J Lams, director of the Tea Research Institute, 
Ceylon, has been appomted director of the West 
Afmean Cocoa Research Institute, m succession to 
Mr J. West, who has retired Mr. Lamb ıs takmg 
up his new post m the latter part of 1955 


Tue Society for Psychical Research 1s offermg a 
prize of £50 for an essay, preferably not exceeding 
three thousand words, on any topic relevant to the 
work of the Society. Entries close on June 30 
Further information can be obtamed from the 
Secretary, Society for Psychical Research, 31 Tavis- 
tock Square, London, WC 1 


Tue Population Council, Inc, of New York, 1s 
offermg further fellowships for advanced trammg m 
the study of population at the predoctoral and post- 
doctoral levels. Fellowships will be available for 
study ın universities in the United States and else- 
where for the academic year 1956-56, preference 
being given to quahfied applicants from countries 
other than the United States and Europe The basic 
stipend of 2,500 dollars per annum may be mcieased 
by allowances for travel, dependants, etc. Applica- 
tion forms (to be returned by March 1) and further 
mformation ean be obtamed from the Population 
Council, Ine, 230 Park Avenue, New York 17, New 
York 

Tse Exhibition of Israel: Scientific Papers at the 
Israeh Consulate, 18 Manchester Square, London, 
W 1, which was to have closed on December 22 
will remam open until January 7 


Tam Wellcome Historical Medical Museum, which 
for the past seven years has been carrying on its 
activities ab 28 Portman Square, London, W 1, has 
now removed to the Wellcome Researcl# Institution 
at 183-193 Euston Road, NW 1 Exhibitions dealing 
with primitive medicme and with child-welfare 
through the ages are open to the public m the new 
premises (Monday to Friday, 10 am-5 pm) ° 

e 
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F replymg to a question ın. the House of Commons 
on November 23 regarding hugher technological 
education, the Chancellor of the Exchequer, Mr R A 
Butler, said he had nothmg to add to his statement 
of July 18, but when pressed with regard to the 
position in Wales, he mdicated that he intended 
makmg a further statement which would give a 
broader picture than that which he had given pre- 
viously This promise was repeated by Sir David 
Eccles, the Minister of Education, when replying to 
questions on this subject, m the debate on the Queen’s 
Speech on November 30, arising out of the reference 
m that Speech to “the Government's intention to 
“stimulate the expansion of facilities for higher 
technological education, so that advances m scientific 
research may be matched by increased industrial 
efficiency and production” Su David dealt particu- 
larly wrth questions on technical education from Mr 
Malcolm MacPherson, who suggested that within the 
Mimustry of Education a division should be set up 
dealing specifically with technical and technological 
questions Si David agreed that there 1s real urgency 
to treat technical education as a major problem, and 
he announced the liftmg of restrictions as to the 
industries for which new technical education facilities 
could be provided. The amount of new work which 
could now be started for technical education would be 
increased by about £2} million a year He added that 
the Secretary of State for Scotland is also anxious to 
see more rapid development of facilities for technical 
education. and will be letting the education author- 
rties concerned have details of his proposals shortly 

The promised statement was made ın both Houses 
of Parlament on December 7 In the House of 
Lords, the Lord President of the Council, Lord 
Salsbury, stated that the Government’s plans pro- 
vide for the massive expansion of the Imperial 
College of Science and Technology, London, and for 
major developments at Glasgow, Manchester, Leeds 
and Birmingham, including also developments on a 
fairly large scale at Cambridge and Sheffield, and 
specialized developments at other centres m Great 
Britam, notably at Edmburgh, Newcastle, South- 
ampton, Nottmgham and Swansea Some of them 
are to be financed by industry and some by Treasury 
grants. The Government 1s endeavouring to avoid 
either excessive centralization or undue dispersal of 
resources, and 18 concentrating 1ts efforts on imstitu- 
tions which are already receiving Treasury grants 
In its view, higher technological education must be 
closely linked with other university studies, and 
those who are studying technology should work 
closely with those who are occupied with the more 
fundamental problems of science and with its applica- 
tion m other fields The problems of technology are 
the problems of human relations as well as of science, 
and m tramung for mdustry the humanities have an 
important part to play | Where a technological 
institution and a university are associated, as m 
London, Glasgow and Manchester, this hnkimng of 
studies could be achieved If, however, new univer- 
sities are to be established m other centres by up- 
grading the technical colleges, 16 will be necessary to 
provide them also with additional departments, and 
the nation eannot afford the necessary resources of 
teachers, buildings and money Accordingly, Lord 
Salisbury mdicated that the Government does not 
propose to start entirely new technological mstitu- 
tions- but ıt will seek close association between the 
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universities and industry, and ıt has been encouraged ; 
by the recent foundimg of new chairs m technological 
subjects with funds raised from industry Lord 
Salisbury added that the universities are becommg 
more responsive to industrial needs by designing post- 
graduate classes to meet particular local requirements 
and by inviting mdustry to assist with mstruction. 

About one-eighth of the total recurrent grants to 
the universities are used for technology, m the 
narrower sense of the term, or about £3 million a year 
Additional recurrent grants for technology, amounting 
to £196,000, have been made for the present academic 
year, these will be mereased to £404,000 next year 
and to £704,000 for the academic year 1956-57. 
This will be ın addition to the extra cost of salaries 
announced in November For buldmg and equip- 
ment the capital expenditure and habihties against 
pubhe funds meurred 1n recent years for technology, 
in the narrow sense, now amount to about £10 
mullion, mcluding a number of projects authorized 
last July Further buildmg has been authorized to 
the extent of £1 milion, m addition to the normal 
university building programme for the year 1955-56, 
and the Chancellor will be prepared to consider, for 
starting in the following year, other technological 
projects included in the University Grants Com- 
muttee's plans for developments begmnimg in the 
quinquennium The total capital cost of this project 
over ten years may well be about £15 milhon 

With regard to the expansion of the Imperial 
College of Science and Technology m London, Lord 
Salsbury stated that buildmg work is already in 
progress on the northern part of the site m South 
Kensmgton to the extent of about £1 2 milhon, 
ineluding equipment Further progress will soon 
require the release of some other parts of the site 
from their existing use, and the Chancellor of the 
Exchequer has now authorized new bwildmg work 
to proceed in Bloomsbury to enable existmg Univer- 
sity of London activities (such as the Warburg 
Institute) to be transferred there m due course from 
South Kensington Approval has been given for 
the erection of part of the north section of the 
British Museum (Natural History) and the completion 
of the new centre block of the Science Museum to 
release accommodation now occupied by the Aero- 
nautical Collection of the Science Museum To 
minimize the disturbance of the Indian Collection 
of the Victoria and Albert Museum, plans have been 
approved which will enable a substantial part of this 
Collection to be permanently on view in the maim 
buildmg ofthe Museum Alternative accommodation 
will be needed eventually for that part of the Royal 
College of Art which 1s housed m the same bulding . 
as the Aeronautical Collection The Government 15 
still considermg the future of the Imperial Institute, 
and 1618 hoped to reach an early decision. 

In reply to a question m the House of Commons on 
December 14, regarding the development of the Royal 
Technical College, Glasgow, into a technological 
university, the Secretary of State for Scotland, Mr J 
Stuart, said that the Government believed that the 
progress of higher technological education m Glasgow 
could best be served if the College and University 
worked out a relationship which, without hampermg 
the development of the College, enabled them work vo 
be co-ordinated The Government had mvited the two 
institutions to enter mto discussions with the view of 
evolving a satisfactory scheme. 
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COUNCIL OF SCIENTIFIC AND 
. INDUSTRIAL RESEARCH, INDIA 


HE Council of Scientific and Industrial Research, 
India, was established ın 1942 to admumster the 
Industrial Research Fund, created to foster industrial 
development in India The Council was charged with 
the promotion and co-ordimation of scientific and 
industrial research in India, mcludmg the mstitution 
and financmg of specific researches and with encour- 
aging the utilization of the results of such researches 
Its functions also melude the establishment or 
assistance of special mstitutions or departments for 
specific studies of particular dustrial problems, the 
award of research studentships and fellowships, the 
establishment and mamtenance of laboratories, work- 
shops, institutes and organizations for further 
scientific and mdustrial research and their utilization, 
the collection and dissemination of mformation and 
^ the publication of scientific papers The development 
of the Council’s work and its present activities are 
clearly and attractively set forth m a volume just 
issued by the Council* and which does ample justice 
to the energy and foresight which the Council has 
brought to bear for the past twelve years on problems 
of scientific and mdustrial development m India. 
The development of the Counei's work from that 
of the Industrial Intelligence and Research Bureau 
established in 1935 1s described in an introductory 
chapter, meluding an account of the work of the 

Research Planning Committee appointed m 1943 and 

of the First Reviewing Committee of 1947, out of the 

recommendations of which came the National Research 

Development Corporation (1953) and the Board of 

Engmeermg Research (1950). The general organza- 

tion of the Council, 15s advisory bodies and laboratories 

13 outlined m the second chapter of the volume, and 

this 1s followed by & concise account of the work 

which has been carried out or is m progress ın the 
laboratories for which the Director of Scientific and 

Industrial Research ıs responsible The next hundred 

pages of the report are occupied by an account of 

the research programmes of the various national 
laboratories, which include the following (dates of 
opening given m brackets) National Physical 

Laboratory of India, New Delhi (1950), National 
*Ohemueal Laboratory, Poona (1950), National 
? Metallurgical Laboratory, Jamshedpur (1950), Fuel 

Research Institute, Jeelgora (1950), and the 

National Botanic Garden, Lucknow (1953) The 

total is brought to fifteen by the followmg m- 

stitutes dealmg with particular branches of apphed 

science. Central Glass and Ceramic Research 

Institute, Calcutta (1950), Central Food Techno- 

logical Research Institute, Mysore (1950), Central 
^ Drug Research Institute, Lucknow (1951), Central 
Road Research Institute, Delhi: (1952), Central 
Eleetro-Chemieal Research Institute, Karaikudi 
(1953), Central Leather Research Institute, Madras 
(1953), Central Buldmg Research Institute, 
Roorkee (1953), Central Salt Research Station, 
Bhavnagar (October 1954), and the Central Elec- 
tronics Engmeermg Research Institute, Pilani (1953) 
Not all these laboratories are fully working yet, as 
may be judged from the dates of opening. 

This umpresstve record of work carried out or 
projected mamly durmg the past five years 1s fol- 
lowed by an account of the extensive mvestigations 

* Council of Scientific and Industrial Research, India A Review 


Pp 142 (New Delhi Council of Scientific and Industrial Research, 
1954 ) 
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which have been or are being sponsored by the Board 
or the Council of Scientific and Industrial Research 
through 1ts various research committees in such 
varied. fields as scientific instruments, radio research, 
the ionosphere, high-altitude research, artificial ram, 
the measurement of geological time in India, gas 
turbmes, the dyestuffs industry, biochemustry, 
malaria chemotherapy, pharmacology, the vanaspata 
industry, essential oils, plastics, and atomic research 
Special committees have been appointed from time 
to time to deal with specific problems such as syn- 
thetic petrol, power alcohol from bagasse, research 
and development of gas turbine and jet propulsion 
engines m India, and low-cost housmg. 

Two chapters on the patent activities of the 
Council and the means take® to assist the utilization 
in industry of the results of the mvestigations it has 
sponsored and on the publications of the Council are 
followed by a bref note on the Indian National 
Scientific Documentation Centre, estabhshed at New 
Delhi m 1952 under the admunistrative control of 
the Director of the National Physical Laboratory 
Besides some notes on the way m which the activities 
of the Council are financed and on its other activities, 
such as the co-operative research associations and 
the fellowships and scholarships instituted by the 
Council, the volume includes full lists of staff and of 
the personnel of the several boards and research 
committees, of research schemes, of patents and 
patent applications on behalf of the Council and of 
publications, moludmg a classified bibliography of 
scientific and technical papers during 1940-53 

Simultaneously with this volume, the report of the 
Second Reviewing Commrittee*, constituted with Sir 
Alfred Egerton as chairman to report on the 
activities of the Council durmg the past five years, 
has been published, while the development of the 
Couneis work has clearly been influenced by the 
experience of the Department of Scientific and 
Industrial Research m Great Britain, ıb is equally 
clear that there has been no slavish copymg but that 
attempts have been made to shape both the organ- 
ization and activities 1n accordance with Indian needs 
and conditions. The Reviewmg Committee records 
the considered opmion that the twelve very fine 
modern leboratories which have been built are well 
sited and designed and have been well equipped at 
& very reasonable cost and that, except for certam 
important developments to which the Commubtee 
directs attention, they cover a range of research m 
science and industry which appears to be adequate 
for the next four years, although expenditure on 
research in India is far from bemg on the scale of 
highly industrialized countries, such as the United 
States or the Umted Kingdom Recurrent grants 
to the Council from the Central Government have 
mereased from 1,100,000 rupees m 1942-43 to 
17,350,000 rupees m 1953-54, recurrent expenditure 
mereasing from 695,611 rupees m 1942-43 to 
12,928,765 rupees in 1952-53 

The pohey of the Council m estabhshmg these 
national laboratories and mstitutes has, m the Com- 
muttee’s opmion, been fully justified, the directors 
have been well chosen, the staffs are keen and are 
domg good work The Reviewing Committee does 
not recommend any reorganization, but rb makes 
some suggestions to improve the efficiency of 
operation and co-ordmation For example, the 


* Report of the Second Reviewing Committee of the Council of 
Scyentifie and Industrial Research Pp viu--08 (New Delhi Council 
of Scientific and Industrial Research, 1954 ) 
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directors should be given as much freedom as 
possible m administration, with more time to exercise 
Scientific guidance, the number of research com- 
mibtiees—at present twenty-five—should be kept 
withm bounds, and committees should be terminated. 
when ther work does not warrant two or three 
meetings a year, and further consideration of the 
relations between the national laboratories and 
mstitutes and the universities 1s recommended so as 
to ensure that the whole scientific organization 
operates m concert 

There are sensible suggestions for co-operation m 
this field, mcluding the interchange of facilities and 
of staff and welcommg the establishment of a 
University Grants Commission to provide grants for 
ensuring salary scales toettract staff of high quality, 
and the Committee stresses the importance of 
encouraging research at the universities and higher 
technological institutes Emphasizmg equally the 
importance of co-operation with industry, 16 recom- 
mends that the liaison officer at the Council's head- 
quarters should be responsible for furthering all such 
collaboration between the Council’s institutes and 
laboratories and other research organizations Special 
attention is directed to the need for closer co- 
ordmation and co-operation between. the Council and 
the medical and agricultural research services, and 
more active co-operation with government depart- 
ments is also recommended to facilitate utilization 
of the results of research carried out under the 
Council For the same purpose, as much help as 
possible should be given to the National Research 
Development Corporation, and the institutes should 
be assisted to establish pilot plants * 

The Reviewing Committee favours the estebhsh- 
ment of further research associations where the size 
of an mdustry would justify this procedure, and 16 18 
obvious that, with regard to the utilzation of 
research results, the dissemmation of information, 
development and the formulation of research pro- 
grammes, experience in India is not dissimilaer from 
that m Britam The Committese’s remarks as to the 
way in which the Council could give the measure of 
direction to the research done under rts egis necessary 
to ensure that ıt 1s related to India’s needs and to 
the general advance of science are of considerable 
interest Ideas, ıt recognizes, must come mainly from 
the centres of research and, as research programmes, 
or less formally, they are discussed at meetings of the 
Council's research committees At this stage they 
should be related to the general plan for India and to 
the state of science and technology, and the Re- 
viewing Committee suggests that the prmerpal 
executive officer and director of the Counen should 
be able to call together such members of the Advisory 
Board, directors and advisory committees of the 
laboratories and others from medical or agricultural 
research or the universities as would be needed to 
assess the importance and priority of particular ideas, 
and to suggest suitable laboratories within or without 
the organization where the research could be initiated 
He would thus be enabled to present to the Advisory 
Board of the Council a directive m relation to the 
programme which 1s submitted to the Board for 
review at least twice a year. 

The developments which the Reviewmg Committee 
considers desirable to complete the Council's cover of 
India’s requirements are the Institute of Ming 
Research and the Central Mechanical Engmeermg 
Research Institute, both of which are to be estab- 
lished, the latter at Calcutta, mainly through private 
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benefaction, and m this connexion the Committee 
comments on the need to attract young engineers to 
undertake research It has also been agreed to; 
accommodate a Telecommunications Research In- 
stitute m the National Physical Laboratory, where 
the Defence Science Laboratory 1s also temporarily 
housed It recommends that full opportunities should 
be grven for astronomical research m India, so as to 
utilize the ability for mathematical analysis and 
physical investigation for which Indian scientific 
workers are particularly noted, and that the Council 
should at least foster astronomical research m the 
universities and other centres The proposal to 
establish meteorological stations is welcomed and a 
centre for geophysical research 1s also recommended. 
Provision for atomic energy 1s regarded as adequate, 


‘but some concentration of research effort on the 


utilization of solar energy, erther direct or by chemical 

or biochemical means, 1s recommended, as well as 

further attention to the de-salmation of water and. 
concerted efforts to conserve, improve and recover 

the sols of India Physiological research requires 

full attention, and genetics also needs adequate cover. 

The Committee concludes its report with a tribute 

to the work already “accomplished m so short a time 

and to the ability of the Councul’s chief executive 

officer, Sir Shanti Bhatnagar 


DEEP-WATER MOVEMENTS 
IN THE OCEAN 


UCH less is known about water movements m 
the depths of the oceans than about surface : 

currents The oceanic circulations, however, mvolve 
movements of water at all levels, with vertical as 
well as horizontal components, so that the move- 
ments m the various layers are to some extent 
dependent on one another  Deep-water movements 
are therefore of mterest to meteorologists as well as 
to marme physicists, biologists and geologists. 

A Geophysical Discussion on this subject took 
place at a meeting of the Royal Astronomucal Society 
on October 22 Dr QG E R Deacon (National 
Institute of Oceanography), who was m the chair, 
referred to a quotation from Croll, towards the end 
of the past century, to the effect that the cause of~ 
ocean circulations was a question belonging to the 
domam of physics and mechanics, whereas few 
physicists or mathematicians of note had given much 
attention to 15, this, he said, 1s no longer true The 
contributions to the Discussion, continued Dr 
Deacon, would show evidence of various ways m 
which problems of oceanic circulation are bemg 
tackled theoretically and by laboratory experiments | 
as well as by observations m the oceans themselves 

In the first paper, Prof K F. Bowden (University 
of Liverpool) gave a brief account of the mam 
features of the oceanic circulation below the surface 
layers, as deduced from the observed distributions of 
temperature, salimty, oxygen content and other 
properties He referred to various estimates which 
have been made of the velocities of the deep-water 
movements, such as those based on the balance 
between horizontal flow and vertical or lateral , 
mixing, and particularly to the charts of currents at 
800 m. and 2,000 m. m the Atlantic Ocean deduced 
by Defant on the basis of the absolute dynamic 
topography Most estimates agree m order of mag- 
nitude, giving the velocity of flow of the Antarctic 
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The Study of Prehistory 


J G.D. CLARK 
The inaugural lecture of the new Disney Professor of Archaeology at Cambridge. 2s. 6d. net 


Excavations at Star Carr 
J G.D CLARK 


A full account of the finds—' discoveries amongst the richest of their kind, —at an early 
Mesolithic site near Scarborough In his last chapter Professor Clark sets Star Carr m the 
context of European prehistory There are also chapters on lake-stratigraphy, pollen-analysis 
and vegetation by D WALKER and H GODWIN and on faunal remains by F C FRASER & 
}.E. KING “Z, plates, 80 figures 635. net 
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Active Transport and Secretion 


EDITED BY J F DANIELLI & R BROWN 
The eighth Symposium of the Society foz Experimental Biology held ın July 1953. 45s. net 


CAMBRIDGE UNIVERSITY PRESS 





e 
Industrial Dust 
The culmination of extensive practical application, this 


New Secand Edition book is the work of authors who have been associated 
with the field in teaching, research and practical consulting 
PHILIP DRINKER work throughout their professional careers 
Professor of Industrial Hygiene, Harvard School of It presents a critical presentation of dust control in 
Public Health relation to the health of workmen, analysing not only 
dust conditions but also methods of dust control, how 
clean the air should be and how to clean it 
THEODORE HATCH The new second edition contains rewritten matter, 
Professor of Industrial Health Engineering, revision and additions, to such an extensive degree as to 
Graduate School of Public Health, University of make it virtually a new book 


Pittsburgh The work is divided into three major sections 


- | The physical substances composing dust and fume 
suspensions, and their effects upon man ; 
2 Analysis, measurement and microscopy of fine 
dust ; 
3 The practical control of dust and the use of 
respiratory protective devices. 


g 


x 


New material includes a bibliography covering develop- 
ments in the field since 1936, a description of the engin- 
Available shortly from eering methods which have contributed to the gradual 
your bookseller control of silicosis, and a detailed presentation of dust 
respirators whose use has now been accepted as sound 
industrial practice Completely new illustrations reflect 
the latest changes in methods and techniques 
Relating their material to an over-all health scheme, the 
authors approach their subject comprehensively in its 
engineering, laboratory and medital aspects 


McGraw-Hill London 9 x 6 inches 371 pages e 71s ód 


e 
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Aspects of 
Deep-Sea Biology 


N. B. MARSHALL, M.A. 


An outline of life found in the deep oceans, 
and of the physical nature of the deep sea, 
and the ways 1n which this information 1s 
obtained. The drawings by the author's 
wife m black-and-white, and colour, make 
this one‘of the most beautifully illustrated 
scientific books to be produced for a long 
time 35s. 


General Principles 
of Geology 


J. F. KIRKALDY, D.Sc., F.G.S. 


A new text-book for University students 
by the Head of the Geology Department 
of Queen Mary College, London Modern 
theory 1s adequately covered but practical 
and economic applications of geology from 
water supply to road-making are by no 
means overlooked 25s. 


Man and 
Energy 


Prof. A. R. UBBELOHDE, F.R.S. $ 


“An entertammg and well illustrated 
account of the way in which the muscular 
energy of men and animals has been 
replaced for many purposes by energy from 
coal, oil, water power and nuclear fission 
The author brings to the subject a lucid 
style, a dry wit and an eye for the apt 
statistic that make the book a pleasure to 
read” Times Educational Supplement. 

18s 


The Gyroscope 
Applied 


K. I. T. RICHARDSON, M.A. 


“Intended for all who have heard the name 

gyroscope and would like to know exactly 

what 1t 15, why 1t works and how ıt 1s used 
at sea and im the air " 

The Nautical Magazine. 

30s 


All the above boeks are fully illustrated 


Scientific and 


Hutchinson's Technical Publications 


New and forthcoming books | 


The Chemistry of Lipids 
of 
Biochemical Significance 


J A LOVERN, DSc, F.RIC 
(Monographs on Biochemical Subjects) 












This book presents 1n concise form an account of 
those aspects of hpid chemistry most likely to be of 
general interest to biochemists It 1s, however, 
sufficiently detailed and authoritative to be of 
almost equal value to the specialist in lipid 


chemistry ~a‘ oO 
With 2 diagrams ~ 8s 6d 






















The 
Nitrogen Metabolism 
of Micro-Organisms 


$ B A FRY 
Lecturer 1n Microbiology, University of Sheffield 
(Monographs on Biochemical Subjects) 


This monograph provides a convenient tntroduc- 
tion to one important section of microbial bio- 
chemistry The underlying theme 1s none other 
than that known to all biologists as the ‘Nitrogen 
Cycle,’ and an attempt has been made to analyse 
some of the component steps of the cycle from the 
standpoint of the biochemistry of the various 
reactions and the micro-organisms concerned 


With 3 plates and 15 diagrams 9s 6d 
















The Infra-Red Spectra 


of Complex Molecules 


L J BELLAMY 
Principal Scientific Officer, Ministry of Supply 


*May well become the analytical handbook for 
those using IR techniques, and workers in the 
field owe a debt to both author and publisher for 
its production’ British Bulletin of Spectroscopy 


35s 


New edition 


Atmospheric Turbulence 


O G SUTTON, BSc, FRS 
Director of the Meteorological Office 
(Monographs on Physical Subjects) 


With 4 diagrams 2nd edition revised 85 6d 


METHUEN 
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Nuclear Species 


H E HUNTLEY, BSc, PhD. 
4 University College of the Gold Coast 





Although this book is written primarily for the student working for university honours 
examinations 1n physics or chemistry, 1ts lucid style should recommend ıt also to the 
general reader with scientific training or interests. In ıt the systematics of the nuclides, 
set out ın order and examined in detail, lead to an up-to-date account of the stability 
valley of the isotopic chart, the “magic numbers," and other recent developments, 
1ncluding a section on the origin and age of the elements, 215. 





————7 Introduction to Factor Analysis 
BENJAMIN FRUCHTER 
Associate Professor, Department of Educational Psychology, the Unversity of Texas 


A great increase in the use of factor-analytic procedures has taken place since the 
time when Charles Spearman first presented his theory and method of factor analysis 
This widespread application has created a need for a book such as this which keeps in 
mind the beginner, yet develops and presents the concepts of factor analysis ın a 
logical order Theory, methods, and techniques are clearly presented by Professor 
Fruchter ın a step-by-step fashion that will have special appeal to those without expert 
mathematical background, while numerous problems and their answers have been 
included 37s 64d 





Freedom and Control in Modern Society | 
Edited by MORROE BERGER, Assistant Professor of Sociology, Princeton University, 
THEODORE ABEL, Professor of Sociology, Hunter College, 
CHARLES H. PAGE, Professor of Sociology, Smith College 
This book was written in honour of Robert Morrison Maclver, one of the great thinkers 
" in the fields of political philosophy and sociology In ıt scholars who have been his 
students or colleagues contribute a series of papers bearing on many aspects of the 
problem: “In a highly organized world how far can freedom go, how close must 
control be ?* Falling into three general categories—individual freedom ın an age of 
large-scale organization, 1nter-group relations, and the relation of the individual to 


his government—some of the most perplexing and controversial topics of our time 
are illuminated. 45s. 


Intermediate Chemistry 
Sixth Edition 
T M. LOWRY, CBE, M.A, DSc, F.RS 
Late Professor of Chemistry in the University of Cambridge 
A C CAVELL, M.A., B.Sc. 
Senior Science Master at Uppingham School 

















The main intention of this new edition of Intermediate Chemistry has been the 
re-writing of the Organic Section Several changes have been made to the Inorganic 
Section, and there have also been a number of other alterations to and extensions of 
the work, which 1s designed to provide a complete text-book of chemistry for Inter- 
mediate and General Certificate (Advanced and Scholarship) Examinations. 18s. 
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ROTARY 
WARBURG 
APPARATUS 





MODEL VB/I4 


This 1s the most convenient apparatus for micro-respiration 
work, [its circular shape makes for ease and speed of 
operation and for economy of space The unit 1s more 
compact than a rectangular bath of equal capacity, as it 
accommodates manometers round tts entire periphery The 
whole apparatus can be rotated around its base, so that 
any particular manometer can be brought directly in front 
of the operator, and the apparatus can be installed m any 
position (in a corner if need be) since only one side need 
be accessible 

The circular shape bath has proved ideal for mamtaining 
a uniform temperature as there are no “dead spots" to 
hinder circulation Temperature 1s constant to within 
+ 001°C. Shaking speed and amplitude are adjustable, 
and provision has been made for secure and positive 
mounting of the manometers—no wobbling ! 


SHANDON 


SHANDON SCIENTIFIC COMPANY LTD. 
é CROMWELL PLACE, LONDON, SW7 Tel KNI 113! 









WANTED TO PURCHASE 
Scientific books & periodicals 


Entire lubrarves, and smaller collections ; 
sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 

125 East 23 Street, New York, 10, N.Y., U.S.A. 
Cable Address BOOKJOHNS, NEW YORK 

British Office: ACADEMIC BOOKS, LTD 
129 Queensway, London, W.2 


kd Tndivianally e pri DDR i | 
HIGH VACUUM STOPCOCKS 


New Catalogue on request to 
Harlow 


G. SPRINGHAM & CO. New Town 
y P Stopcoch Prople HARLOW 24108 


PHOTOMICROGRAPH Y 
SIMPL LTD. 1s fully equipped to undertake 

ali branches of photomicrography for research and industry 
Prints, lantern slides, colour prints and trans- 

parencies. 

SIMPL LIMITED, 1-4 LAMBETH HIGH ST, LONDON, SE1 





H. K. LEWIS & Co. Ltd. 


STATIONERY DEPARTMENT. A Com- 
prehensive range of Designers’ Sectional 
Papers, Graph Books and Pads. Sheets and 
Pads of Logarithmic—‘'Z’’ Charts— Circular 
Percentage—Reciprocal—Triple Co-ordinate 
—Polar Graph—Time Table (Gantt)—Dally, 
Weekly and Monthly Charts—Planning Sheets, 
etc., held in stock, 
Catalogues sent on application 


H. K. LEWIS & Co. Ltd., 136 Gower Street 
Telephone] LONDON, W.C.l [EUSton 4282 


WHELDON & WESLEY, LTD. 


Specialists for 100 years in 


BIOLOGICAL & GEOLOGICAL 
BOOKS 


Catalogues on Request 
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Demy 8vo 


Forthcoming Books Cum 
An Introduction to 
The Theory of Numbers - 
By TM. VINOGRADOV 
An excellent text-book givigg a clear exposition of the 
elementary theory of numbers. and containing a re- 
markable collection of examples and solutions. | 


Translated from the Russian by Dr. H. Popova, 
University of Aberdeen. 


About 170 pages 


This is the first title in a translation programme 
of recent Russian scientific and technical books. 
(Additional information on icd : 





125. 6d. net | 


Proceedings of the Conference 
on Oxidation Processes 


CONTENTS : 


molekularem Sauerstoff! (G. Wietzel) ; - 


(Amsterdam, 01 | 


Introduction (H. I. Waterman) ; 3. The. 
mechanism of liquid-phase oxidation (G. H. Twigg); 
Herstellung synthetischer Fettsaeuren durch: Oxida-: 
tion von paraffinischen  Kohlenwasserstoffen mit 


The air 


oxidation of mixtures of benzene and cyclohexane to) 
phenol (M. B. Donald and J. R. Grover) ; Oxidations 
carried out by means of vanadium oxide catalysts 
(J. Mars and D. W. van Kreyelen); Preparation of: 
cumene hydroperoxide (J. P. Fortuin and H. L 
Waterman) ; The development of a process for the 
manufacture of p-tertiary-butylbenzoic acid (R. M. - 


Cole, A. W. Fairbairn and K. D. Detling); Nitric || 


acid oxidation design in the manufacture of adipic 


acid from cyclohexanol and cyclohexanone (A. Fe Pu 


Lindsay) ; 


acetylene by partial oxidation of gaseous hydrocarbons i 
Oxygen processes in the steel 
industry (W. J. B. Chater) ; The provision of oxygen 


(E. Bartholomé) ; 


The BASF-process for production of 


for industrial processes (F. J. Dent : Closing Andress di 


(F. H. Garner). 


Demy Ato 


Paper bound - 


136 pages x 
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Progress in Nuclear Physics 
Edited by O.. R. FRISCH 
Photodisintegration Experiments with 


Volume 4 
CONTENTS : 


Nuclear Emulsions (E. W, Titterton) ; 


Scintillation 


Spectrometer Statistics (E. .Breitenberger) ; Meson 
Phenomena and the Meson Theory (R. H. Dalitz) ; 
Focusing in High Energy Accelerators (T. G. Picka- 
vance) ; Isotopic Spin and Nuclear Reactors (W. E. 


Burcham) ; Heavy Ions of High Energy (D. Walker) ;- [| 


Nuclear Properties of the Very Heavy Elements 


(J. O. Newton) ; Preparation and Chemistry of the. || 


Transuranium Elements (H. A. C. McKay and J: 
Milsted); Neutron Spectroscopy (D. J. Hughes). 


Royal 8vo 





About 400 pages 


119 illus. 


70s. net | 
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Another ; 
IMPOR TANT ANNOUNCEMENT 











Griffin & George Ltd have pleasure in an- 

nouncing that in addition to the facilities 

offered by their London and Birmingham 

laboratory furniture factories, they are now 

associated with Grundy Equipment Ltd 
in the production of 


LABORATORY 
FURNITURE 
IN METAL 


Inquiries regarding laboratory furniture 
manufactured in wood or metal will 
receive prompt attention. 





GRIFFIN & GEORGE GROUP 


GRIFFIN & TATLOCK STANDLEY BELCHER & MASON W & J GEORGE & BECKER 
DIVISION DIVISION DIVISION 
London, Marfhester, Birmingham Alperton (Middlesex) 
Glasgow & Edinburgh 


& Birmingham 
. 
REGISTERED OFFICE - KEMBLE STREET : KINGSWAY - LONDON Wt 
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A New Standard Gell 
by 


MUIRHEAD 
£3.0.0 


Post free in U.K. 





ACTUAL SIZE 


D-698 WESTON STANDARD CELL 


k Í : à - en 
358 new cell combines the robustness and small size of our D-550 Miniature Standard Cell 
with a high capacity previously only obtainable in larger and more expensive types such 
as our D-402. 
Whether you require a standard of E.M.F. for an industrial application ‘or for laboratory use, 


this new cell will meet your needs and give many years of reliable service. 


SPECIFICATION 


& E.M.F. 1.01859V-+ 1104V — 9ouV at 20°C, 
Temperature coefficient — 0.00004. per °C, 
Discharge rate Up to 294A for short periods 
Internal resistance 600 ohms 
Overall dimensions 14h" x 1” x 38” 
Weight 4 Oz. 
Our D-5£o-A and D-402 Weston Standard Cells are still available 
WRITE UNDER YOUR BUSINESS 
MUIRHEAD LETTERHEAD FOR 
C PUBLICATION” 5716 
"-" PRECISION ELECTRICAL INSTRUMENTS be 


'138 


MUIRHEAD & CO. LIMITED - BECKENHAM > KENT - ENGLAND 


= " " » PA 
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Shell insecticide is the most impressive destroyer yet discovered for pests in. | A% end other crap eating ett, Ilis ao Mie: | 
the soil—non-tainting and exceptionally suitable for compounding with used as a residual spray against disease-carrying | 
fertilizer. cai | 


i Just 2} lbs. of aldrin per acre guards potatoes from wireworm and other | 
' 


J 
Wherever potatoes are grown, wireworms are pretty certain to be | te A ; , m 
J encountered and to damage the tubers. In the U.K., for example, this Aldrin is feit becoming recognised as being the | ~ 
destructive pest populates the soil in some areas to the extent of over a | et of all soil entails A Hila qur MAN | 
million per acre. In heavy local infestations this figure is probably doubled. | and lasts a long time: Now in world de us, alvin 
i Damage fluctuates, but it is nothing unusual to find over half a crop unfit | 4"* full control of many pests previously. difficult 
for the table. | to * get at" economically. 
b With wireworms on the increase, British farmers have welcomed the | NIME reni Mnietbed Sheil pretirisv ia ieldieia 
^ arrival of aldrin. This year in the United Kingdom alone over 90,000 | Dorsessing exceptional persistence, On foliage, dialdiin 
P acres of potatoes will be protected, mostly with aldrinised fertilizer. This | controls a very wide range of weevils, beetles, 
| 
| 


Have you a stubborn pest problem to be solved? 
soil pests right through the growing season. ji 


aldrin and dieldrin are insecticides for world wide use . 


. Ni da 


For further information apply to your Shell Company , Issued by The Shell Petroleum Company Limited, London, E.C.3, England, 

















Whatever your profession, be it. =. IT 
Ur * CHEMIST c 
* PHYSICIST 
* PATHOLOGIST 
* METALLURGIST 
° BOTANIST 
° ZOOLOGIST 


: BIOCHEMIST - 


you are bound to use a filter paper some time E 
make sure that it is labelled 


A WIDE RANGE OF PAPERS IS AVAILABLE FOR . 
KL LABORATORY FILTRATIONS AS WELL 
-AS CHROMATOGRAPHIC AND ELECTRO- . 
—PHORETIC TECHNIQUES 









Sole Mill Representatives — 


: e REEVE ANGEL & CO. LTD., 9 BRIDEWELL PLACE, LONDON, E.C.4 







-Made by — 
W. & R. BALSTON LTD., MAIDSTONE, KENT 
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BOTTLED HYDROGEN Lila HU p 
PACKING CABINETS 7 ag 


SPECTROS YD, ; wun, 
OSCOPY Wy, PE 7 





UNDESIRABLE IN RESEARCH OR PRODUCTION 














Both production and research operations often require rigidly controlled humidities 

to preserve materials, safeguard chemical analyses or simulate ultra-dry conditions. For these 
small-scale operations, the Birlec Lab Lectrodryer, delivering 100 cu. ft, hr., maintains dew- 
points down to minus 70°C. Both atmospheric and high pressure models are available, 

The coupon below will bring you further information about Lectrodryers and a pocket-size data 
card, giving HUMIDITY TABLES from—70°C. to 40°C: vou will find both useful. 


Two Lab Lectrodryers 
(atmospheric pressure 
models) providing 
dried air to the spec- 
trometer shown right. 
(Photographs by 
courtesy of Pilkington 
Brothers Ltd.) 


Lo VS ie Oe 





[| | would like further details about Lectrodryers I 

i NAME ES ER E E OT 

E porre x = Du DRYER DIVISION OF 

DE I ee Ra€ese- ath 2)  TYBURN ROAD 
DA - BIRMINGHAM 24 





Le 


Member of the A.E.I. Group of Companies 





THE 
“SERVICE II" 
MICROSCOPE 


meets the exacting requirements 
of the student or technician. 

Its excellent construction and 
performance are worthy of the 
Watson tradition. 


Write for List 3A. 


WATSON'S 


W.WATSON © SONS LTD-+313.HIGH HOLBORN,.LONDON W.C1 
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PROGRESS IN CONTROL 


An instrument for the analysis of a 
complex pulse amplitude spectrum 
into groups of known height according 
to their voltage amplitude. 


SUNVIC It displays up to a maximum of 120 


PULSE HEIGHT 
ANALYSER 


channels and can store 1,200 binary 
digits. The design is based on that of 
Hutchinson & Scarrott (Phil. Mag., 
42, 792, 1951) and the instrument 
is made under licence from the 


N.R.D.C. 





EQUIPMENT BY 


SUNVIC CONTROLS LTD. (special Products Division), No. | Factory, Eastern Industrial Estate, Harlow, Essex. Telephone: Harlow 24231/5 


Manufacturers of Pneumatic and Electrical Instruments for detection, measurement, control and recording of Temperature, Flow, Liquid Level, * 
Specific Gravity and Pressure, in Science and Industry. Vacuum Pumping and Measuring Equipment, etc. 
Member of the A.E.I. Group of Companies. 
TAS/Sc.305 
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ISOTOPE 


Full particulars from : 


Laboratory & Works: Beenham Grange, Aldermaston Wharf, 


nr. Reading, Berks. 


London Sales Office : 120, Moorgate, London, E.C.2. 
Telephone : METropolitan 9641 (5 lines) 





\OEVELOPMENTS. LTD// 


Scintillators. 
‘PAMELON’ 


The NEW 1.D.L. 
high activity 


plastic scintillator 


High energy yield with fast decay time and 
good optical characteristics, ensures equivalent!) 
effectiveness to many crystalline phosphors. | 
Available in large bulk and sections suitable 
for Alpha, Beta and Gamma rays and X-rays. 
Easy to fabricate and polish. Stable at low 
temperatures and pressures. 

Pamelon is one of our wide range of scintil- 
lators which includes SODIUM IODIDE 
CAPSULES, HORNYAK BUTTONS, ZINC 
AND CADMIUM SULPHIDE. 





INTERFEROMETER 
P MICROSCOPE 


after 


DYSON 






* 


» | 
(coke Troughton & Simms 














HARRINGTON BROS. LTD. 


4 OLIVER'S YARD, 53a CITY ROAD, LONDON, E.C.I 
Telephone: Telegrams: 
Clerkenwell 3807 (2 lines) "'Siccative, Ave, London” 
LABORATORY CHEMICALS 
Specialists in the supply of Organic and Inorganic Chemicals for use in 
SCHOOL LABORATORIES. , Indicators and 
Volumetric Solutions, Stains and other Materials for Microscopy 

Catalogue sent on request > 


4 4 4 4 GRATICULES 


We are now using so many modern methods of processing 
scales, masks and other graticules on glass that we can find 
a solution to most glass engraving and printing problems. 


PATON HAWKSLEY 


ROCKHILL LABORATORIES, KEYNSHAM, SOMERSET 
Offices: 38? Archway Rd., London, N.6. KEYNSHAM 2364 





Secondhand Microscopes 


BOUGHT OR 
FOR TAKEN 
CASH IN EXCHANGE 


CLAHKSQN'S 338 High Holborn, W.C.I 
Opposite Gray's Inn Road "Phone : HOLborn 2149 








T.P.N. TRIPHOSPHOPYRIDINE NUCLEOTIDE 
FROM LIVER or YEAST 


and other SIGMA brand products are now available, 
Ask for list SIGMA 8. 
GEORGE T. GURR LTD. 


136-138 NEW KINGS RD., LONDON, S.W.6 
The Micrescopical Stain People 
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. Individually planned and designed for 
their particular purposes. Over half a century 
of widespread experience of different types of 
Laboratories enables us to ofler suggestions 
and designs based on the best of present-day 
developments. . 






T-3"- 


Our Technical Department is always available 
for free consultation and advice. 


Some Laboratories recently equipped by us: 


Production ,......... J. Lyons & Co. Lid. 
Bontiue ooo v osa Express Dairy Co. Ltd. 
Research, Routine, etc.... Glaxo Laboratories 

Lid. 
Chemical... University College, London 


With acknowledgments to Glaxo Laboratories Ltd. 


^ TEARSON BESE 


58 WILLOW WALK, BERMONDSEY, LONDON, S.E.1. (BER, 4494—4 lines) 














bidet PEN OSCILLOGRAPHS 








F ; Cap leaflet Fie ; i i : 
SOUTHERN INSTRUMENTS LIMITED 
CAMBERLEY SURREY 





Telephone: Camberley 2230 (3 lines) Telegraphic Address: **Minrak, Camberley, England" 
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Type F (With or Without forced 


circulation) 


Hot Air Oven 
and Steriliser 


STOCKED IN 
3 SIZES 


All standard LTE 
equipment is avail- 
able for one month on 
test approval .. . 


Other LTE Products— 
Incubators, 
Universa! Baths. 
Soxhlet Heaters. 
Thermostatic Baths. 
Dyepot Baths. 
Brewer's Mash Baths. 
“ PATRA” 

Humidity Cabinet. 


Illustration on request to: TE> 
"Wi! BORATORY THERMAL EQUIPMENT L"? 


GREENFIELD, NR. OLDHAM, ENGLAND 
Telephone: Saddleworth 552 








ZEISS LOUPES 


These world-famous magnifiers which set the 
standard many years ago are now being manu- 
factured in their Winkel factory. They are 
achromatic and aplanatic, mounted in black 
folding plastic covers, and they are available 
singly in magnifications of 6x, 8X, and 10x, 
at £2 4s. each ; and in the double folding form 
3x and 6X which used together give 9x at 
£3 10s. each. 


RAYNER 


'100 NEW BOND STREET, LONDON, W.l 
Telephone GRO 5081 





Pulsometer- 


Trade Mark 


McLEOD GAUGE 
TYPE “G” 
with 

REPLACEABLE HEAD 

* The only breakable part is the 
Demountable standard Head. 

*'O' Ring Sealed Vacuum 
Unions. 

* Lightweight but rigid con- 
struction. All Metal Frame. 

* Metal Barometric Tube. 

* Plunger operated giving fine 
control and easy operation. 

* Hard Gloss Finish. 


* Standard Ranges: .1—.oooo1 
M/M. to—.or M/M. 


Advertisement No. 3370. 


Pulsometer Engineering CL. 


Nine Elms Ironworks, Reading 


Positive 
Settlement. 


* 


Ask for particulars of the 
“CRESTA I” 
Aperiodic Balance. 


Sole manufacturers : 


WILLIAM A. WEBB, LTD. 
l-9 PERRYMANS FARM ROAD 
NEWBURY PARK, ILFORD, ESSEX 
who will gladly send details on request 


Phone : Grams : Accuracy, Ilford 
VALentine 6370 Cables : Accuracy, Ilford 
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M . 
Universal gag 4 


Glass Worki. Lathe 
Mounted Morizontalig R a te of fl OW 


in research and industry 


This machine can be raised into the 
vertical position in the matter of a 
few moments. 

There are five models to choose 
from. May we send you leaflets? 


















FROM 
Simple and 








accurate direct- 





reading Glass 


Type 100 
Tube and float only, for labor- 
atory use 


Heathway 
Machinery Co., Ltd. 


Uxbridge Road, Hillingdon, Middlesex. 
Telephone: Uxbridge 6345. 


Tube Rotameters 





TO 
Complete flow 

control equipment 
employing air- 
operated valve, 
power cylinder 
or electric 


motor speed 


regulator 


SINGER 


Micromanipulators 


Singer (High-power) Micromanipulators 
are suitable for use under magnifications 
of from x 100 to x 1,000 diameters plus, as 
described by Barer and Saunders-Singer in 
the Quarterly Journal of Microscopical Science, 
Vol. 89, pp. 439-447, December, 1948. 


Write for Catalogue 
RP2000/N which gives full 
details of the Rotameter 
range of flowmeters , 


Singer Microdissectors (Low-power Micro- 
manipulators) are suitable for use under 
magnifications of from | to x200 dia- pipe. Transmitting unit pro- 





Type 472 
Industrial Rotameter for 8 in. 





vides air signal to controller 


meters and are described by Barer and 
Saunders-Singer in the Journal of Scientific 
Instruments, Vol. 28, pp. 65-68, March 1951. 





ROTAMETER 


8 INSTRUMENTS FOR LIQUID AND GAS 
FLOW MEASUREMENT AND CONTROL 


SINGER INSTRUMENT COMPANY LTD. ROTAMETER MANUFACTURING COMPANY LIMITED 


83, London Street, Reading 602 PURLEY WAY * CROYDON :* SURREY 
Telephone : CROydon 3816/9 





DG/GI5 


e 


For 
Colorimetric 


Analysis 


k it, 


> 
N M 
" 
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use the Biochem Absorptiometer 


* 


j^ k * 


* 


> 


* 


HILGER & WATTS LTD : HILGER DIVISION 


Quick and simple to use. 
Rapid direct readings of high accuracy. 
Special low capacity cells ( I—7 ml.) now available. 


Disc of 8 emulsion filters for all tests including Vitamin A and 
carotene. 


Mount for test tubes optically compensated so that readings are 
not affected by refractive indices of solutions. 


Mains or battery models can be supplied. 
Built-in constant voltage transformer ensures consistent operation. 


For use on 100-125 or 200-250 volts, 50-60 C.p.s. 


Please write for Catalogue CH 379 (N.1) for full information. 


.98 St. Pancras Way, Camden Road, London, N.W.1, England 


Member of the Scientific Instrument Manufacturers! Association and of SCIEX. 
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Bottom Water, for example, as about 1 em /sec., so 
that 1t would take about twenty years to travel from 
the Antarctic to the Equator Estimates by carbon-14 
dating technique, however, have given a time as long 
as eighteen hundred years, while photographs of 
sand ripples have suggested currents greater than 
15 cm [see at the bottom The direct measurements 
which have been made to date have been in some 
cases in agreement and m others m disagreement 
with the estimates. The difficulties of using a current 
meter from an anchored ship lead to possible errors 
of measurement which may, m some cases, be com- 
parable with the deep currents themselves New 
methods and techniques, some examples of which 
were given by subsequent speakers, are needed m 
the study of deep currents 

The next two papers were of a theoretical character, 
and both were concerned with currents due directly 
or mdirectly to the stress of the wind on the sea 
surface. Dr E T Eady (Imperial College of Science 
-and Technology, London) gave a critical account of 
recent theories of the wind-driven large-scale cw- 
culations, which have shown that the concentration 
of flow towards the western sides of the oceans arises 
as a consequence of the variation of the vertical 
component of the earth’s rotation with latitude The 
basis of such theories, as developed by Stommel and 
Munk, is the integrated vorticity equation, from which 
it may be mferred that, m a steady state and m the 
absence of stresses on the ‘sides’ of a vertical column 
of water due to turbulent motion, the mean north- 
south motion of the column 1s proportional to the 
external torque, presumably due almost entirely to 
wind stresses on the surface of the ocean The reason 
is that the rate of (absolute) rotation of the column 
must be almost the same as the vertical component 
of the earth’s rotation, and this mereases with latitude 
Since the external torque is mainly a function of 
latitude and all the water cannot move north or 
south, ıb ıs necessary to assume that short-range 
turbulent stresses play an important part n a narrow 
region on the western side of the ocean, where there 
18 a strong narrow current in the opposite direction 
to the drift elsewhere A difficulty m mterpretation 
is that we do not know the mean currents, measure- 
ments of density gradient yielding only relative 
currents As a step towards a more detailed theory, 
Dr Eady showed that, if we suppose that the 
turbulent motion which transmits the surface 
stresses downwards is hmuted to a rather shallow 
layer, then there must be convergence in this layer 
near latitude 30° which forces down the hght surface 
water There are, however, difficulties m applying 
such a simple theory m low latitudes 

Dr W V R Malkus (Woods Hole Oceanographic 
Institution, USA) gave an account of a treat- 
ment representing an extension of work by H 
Stommel, which was based on the assumption 
of a two-layer ocean, considering particularly its 
application to the Gulf Stream The two layers, 
of different temperatures, and hence of different 
densities, are separated by an mterface of vanable 
depth which meets the surface m & lme corre- 
sponding to the cold northern edge of the Gulf 
Stream The surface layer 1s assumed to be m 
geostrophic balance and 1ts vorticity conserved Dr 
Malkus gave a solution for the depth of the upper 
layer as a function of latitude and the transport by 
the curient in the upper layer for a given distribution 
of wind stress He suggested that momentum is lost 
from the Gulf Stream by eddies which break off from 
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the meanders, the momentum bemg dissrpated in the 
cold water to the north of the current and the heat 
lost by radiation and evaporation to the atmosphere. 
Assuming that half the momentum of the Gulf 
Stream 1s lost m this way, and taking the appropriate 
temperatures for the two layers, a reasonable solution 
may be obtamed for the loss of heat energy and for 
the depth of the mterface For a transport corre- 
spondmg to the wind stress curl as observed, the 
maximum depth is 800 m Dr Malkus suggested 
further that the water lost from the surface layer m 
this way -eturns as a deep current, with a velocity 
which would be about 4 em [seo if distributed over 
3,000 m of depth This might be re-1ncorporated in 
the surface layer in lower latitudeg by the deepenmg 
of the thermocline by aboute50 m, which occurs in 
the winter months 

Mr T V Davies (King's College, London) dealt 
with a possible experimental approach on the model 
scale, referring to the ‘dish pan’ experiments of Fultz 
in Chicago and Eide in Cambridge, which were 
designed to study motions m the atmosphere on the 
rotating earth In the experments, a hquid ıs con- 
tamed im the annular space between two concentric 
cylinders, which are rotated about ther common 
axis Heat ıs supplied at the outer boundary while 
the mner boundary 1s cooled, corresponding to the 
heatmg of the atmosphere in the equatorial region 
and cooling near the poles The flow régime depends, 
other thmgs bemg equal, on the angular velocity of 
rotation For low rates of rotation, the water particles 
rise near the outer boundary, move mwards near the 
surface, sink near the mner boundary and flow out- 
wards below in a uniform manner This has been 
called the Hadley régime’. When the rate of rotation 
exceeds a critical value, another system of flow, 
known as the ‘Rossby régime’, sets m, m which the 
surface flow becomes concentrated into wave-hke 
paths, simular to the ‘jet streams’ which occur in the 
upper atmosphere Mr Davies presented the theory 
on which these experrments are based, starting from 
the equations of motion, contmuty and heat transfer, 
and arriving at three parameters governing the 
motion, by which the transformation from model to 
full-scale flow should be carried out The values of 
these parameters foi the ocean are of the order of a 
hundredth of those for the atmosphere, but they 
should be withim the range readily attamable in 
expermenis The type of motion studied hitherto 
derives its energy from thermodynamic processes, 
which are predommant m the atmosphere Mr 
Davies pomted out that the surface stresses, which 
are important in the case of the oceans, have not 
been represented, but suggested that they mught 
be meluded by using two layers of hquid m the 
experments 

In the last contribution, Mr J Crease (National 
Institute of Oceanography) returned to full-scale 
observations in the ocean, describing some results 
obtained by three different methods during last May 
and June n RRS Discovery II, working in an area 
between Spam and the Azores, about 424° N , 204° 
W , m a depth of about 4,000 m In the first method, 
a deep drogue constructed of two steel frames 6 ft 
square, ın the form of a gross, and covered with 
canvas, was suspended by piano wire from & pair of 
small elliptical floats Two such drogues, one at 
1,000 m. and the other at 2,000 m , were tracked for 
several days, their posrtions bemg fixed by radar 
from the ship, relative to a marker buoy moored by 
piano wire to a sinker on the bottom Both mdicated 
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a flow directed approximately towards the east- 
north-east, the drogue at 1,000 m averaging about 
0 2 knot (about 10 cm./sec ) and that at 2,000 m. 
about 01 knot The second method consisted of 
talang normal hydrographic stations down to 3,000 m. 
at the four corners of & square of 10 miles side, and 
computing the velocity perpendicular to each side of 
the square relative to that at 3,000 m. The results 
indicated an apparent flow into the square across one 
pair of opposite sides and outwards across the other 
pair of sides. Mr. Crease suggested that this sur- 
prising result might be due to tidal changes m the 
slopes of the isobaric surfaces, the whole four stations 
havmg been occupied in a period of a little more 
than twelve hours The third method employed a 
new technique, analogqus to the use of an mverted 
radiosonde A supersonic transmitter, emuttmg a 
‘pig’ every few seconds, was attached to a type of 
parachute, so that ıt sank slowly through the water 
at a rate of about 250 m./hr Its position was fixed 
at mtervals by sound-rangmg, the pings bemg 
recerved by four hydiophones, one suspended below 
the shrp and the other three below sono-radio buoys, 
which were moored to the bottom by piano wire, 
and which transmutted the received signals to the 
ship. The relative positions of the buoys and the 
ship were fixed by radar The results showed a 
current in the same direction as that indicated by 
the drogues, but of a greater magnitude about 
0 5 knot down to 1,200 m and decreasmg at greater 
depths 

The discussion which followed reflected the interest 
aroused in the new theoretical and expermental 
approaches In reply to suggestions on the smkmg 
transmitter technique, Mr Crease said that the 
design of a transmitter which would reman for a 
long period at a constant depth was being considered 
Reference was made to the rotatmg model experi- 
ments of Von Arx at Woods Hole, Massachusetts, 1n 
which a basin of paraboloidal shape 1s used, providing 
for the variation of Corolis parameter with latitude, 
and boundaries having the outlmes of the actual 
ocean boundaries m the northern hemisphere are 
inserted. Au streams over the model simulate the 
atmospheric wind systems, so that these experiments 
are a study of the wmd-driven ocean circulation and 
in a sense are complementary to the ‘dish pan’ 
experiments, which have been concerned with ciw- 
culations arismg from processes of heatmg and 
cooling While much remains to be learned about 
deep-water movements and the part they play m the 
general oceanic circulation, 1t 1s clear that the subject 
18 bemg attacked vigorously from several angles and 
that encouraging progress 1s being made 

K F Bowpren 


LABORATORY ANIMALS IN THE 
UNITED STATES . 


S HE need for adequate standards and methods 

m the procurement of biological materials for 
research, assaying, testing and teachimg"— to quote 
Dr Orson N Eaton—has been recognized for many 
years. The biological materials referred to are 
laboratorye animals, and the need has, smce the 
Second World War, become pressing m nearly every 
country m the world The first action on a national 
scale was taken by the British Medical Research 
Council, which set up the Laboratory Animals Bureau 


. 
D 


NATURE 


January 1, 1955 vor ws 


m 1947. Five years later, in 1952, the Division of 
Biology and Agriculture of the American National 
Research Council, m consultation with government, 
university and industrial representatives, created an 
Institute of Anmmal Resources, and appomted Dr 
Eaton as its executive secretary 

This was not the first American organization to 
make 1ts maim purpose the study of problems con- 
nected with laboratory animals In 1950 a private 
and voluntary group of veteriarians and others 
interested in the provision and use of animals for 
scientific work formed an Animal Care Panel This 
Panel has met every year from 1950 onwards for 
the purpose of recerving communications from its 
members, and these communications, together with 
the mevitable and stimulating discussions, are repro- 
duced as proceedings The proceedings are circulated 
only to members of the Panel, which is unfortunate, 
for much of ther contents deserves wider pub- 
lication , but the financial resources of the group are 
limited, and wider publication would presumably be: 
beyond them. 

There was a need, therefore, for the Institute of 
Ammal Resources, with its official backing, both 
moral and material, and the choice of a distinguished 
geneticist as its executive secretary was a good one 
All problems relatmg to laboratory animals are not 
genetical, and the Board of the Institute represents 
many other interests, but as the work of the 
Institute progresses, genotics will become increasingly 
umportant, and ıt is well that such developments can 
be expertly anticipated 

The work of the Institute 1s complementary to 
that of the Animal Care Panel, and smce one finds 
that many names on the Board of one are among the 
membership of the other, close collaboration between 
the two can be assured In addition to Dr. Eaton as 
executive secretary, the membership of the Ex- 
ecutive Board of the Institute 1s made up as follows 
P. B. Armstrong, Marme Buological Laboratory, 
Woods Hole, N. R. Brewer, Central Animal 
Quarters, University of Chicago, T C. Byerly, US. 
Department of Agriculture, G B. Coursen, General 
Biological Supply House, Chicago, A, E. Earl, Ciba 
Pharmaceutical Products, H G Herrlem, Rockland 
Farms, G. E Jay, jun, National Institutes of 
Health, D  Jenkms, Chemical Corps Biological 
Laboratories, G W Kidder, Amherst College, 
C. G King, Nutrition Foundation, W. Landauer, 
University of Connecticut, C. C Little, Jackson 
Memorial Laboratory, R. C. Percival, Lederle 
Laboratories; and C A. Slanetz, College of Phys- 
cians and Surgeons, Columbia University. 

The aims of the Institute are- (1) to survey and 
list existing sources of anımal stocks used ın biological 
(meluding agricultural, medical and industrial) 
research, testimg and assaymg, and to determme 
the consumers and the volume of demand for such 
material, (2) to perpetuate this activity by takmg 
periodic inventories and keeping a live master 
registry of those sources, for distribution to all 
interested persons and groups of consumers (for 
example, research laboratories, academic mstitutions, 
government agencies, industrial and trade establish- 
ments, etc), (3) to promulgate scientific standards 
of definition, termmology and tolerated variability m 
regard to genetic constitution, nutrition, freedom 
from disease, housmg conditions and maintenance for 
the major groups of snunals m use, (4) to act as a 
hason centre on information regardmg the detection, 
preservation and perpetuation of new or old strains 
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of special importance for specie problems (for 
example, cancer), (5) to devise measures for ensuring 
adequate supplies of needed anımal stocks m states 
of emergency (war, epidemics, etc), and (6) to 
assist in the organization and facilitation of the 
international exchange of needed animal stocks 

The fiist publication of the Institute is a “Hand- 
book of Laboratory Anmals”* This handbook has 
a page on genetics, by Dr George E Jay, jun , a 
page and a half on nutrition, by Dr Charles A 
Slanetz, a page-on diseases of laboratory animals, 
by Dr N R. Brewer, followed by twelve pages sum- 
marizing the more common infections of a wide 
variety of species, an extensive table of sources of 
anımal supply, three pages on the uses of laboratory 
animals, with an extensive bibliography of uses, a 
short selection of general references , a table of users 
of laboratory anunals, and a brief note on the 
importance and desirability of international exchange, 
both of mformation and of streams of animals of 
"particular interest, which we in Great Britam can 
whole-heartedly endoise 

The main part of the handbook 1s occupied by the 
two tables, which have been compiled from the 
answers to questionnaires sent out by the Institute 
The table of sources of animal supply is subdivided 
by species, and covers mice, rats, guinea pigs, rabbits, 
hamsters, dogs, monkeys, chicks and a wide variety 
of miscellaneous animals There are columns showing 
strain, original source, breeding system, description, 
diet, disease control measures, uses and productive 
output, against each source of supply, which metudes 
both laboratories and commercial breedeis and sup- 
pliers Although this hst 1s far from complete for the 
country as a whole, and probably represents only a 
munority of total sources, 16 1s formidable, and will 
undoubtedly be an immensely useful catalogue for 
any scientific worker wishing to select the most 
suitable animals for his researches The tabulation 
is clear, and most of the information essentially 
useful, (A counterpart of this table is the "Laboratory 
Anxnals Bureau Catalogue of Uniform Strams 
maintained m Great Britam" ) Further additions to 
the table have been promised, and any approach 
towards comprehensiveness will certamly enhance its 
value 

The lst of uses of laboratory animals 1s certamly 
very mcomplete, but, taken m conjunction with the 
‘table of sources, 18 a worth-while guide Its expansion 
1n subsequent issues would make 1t a useful reference 
index. 

The second table, listing users of laboratory 
animals, contains information essential to the func- 
tioning of the Institute, but i6 1s harder to see what 
interest ıt can have for others Had it been necessary 
to show that the Institute was in fact well occupied, 
its melusion m the handbook might have been 
justified, but the rest of the handbook is already 
sufficient evidence 

Such criticism of the Institute's work may appear 
ungenerous, but this would be a false impression 
The Institute has undertaken a task, both of urgent 
necessity and of a complexity mcomparably greater 
than m Great Britan, where the numbers of labor- 
atories, of screntific workers and of animals used are 
so much smaller It has tackled the problem with 
the vigour to be expected of our American colleagues, 
and the handbook, produced withm two years of the 


* Handbook of Laboratory Animals (Pub No 317 of the National 
Academy of Sciences—National Research Council} Prepared by the 
D of Animal Resources Pp v+77 (Washington, D C , 1954) 
i ollars 
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establishment of the Institute, 1s ample tribute to 
its competence and mdusiry Only one who has 
faced similar tasks elsewhere can appreciate how 
much thought and work went into this enterprise, 
and we look forward with eagerness and confidence 
to further publications from the same source 


PROFESSIONAL STATUS OF 
MANAGEMENT 


WELL-KNOWN management consultant, 

Colonel L Urwick, discusses in a small booklet* 
the question as to whether management is or 1s not 
regarded as a profession, and) puts forward the view 
that the problem 1s not wholly academic or a matter 
of words It can have considerable influence on 
such questions as whether or not durmg the next 
few years Britam will be able to pay its debts or 
must face a falling standard of hfe for its people. 
All that 1s necessary to establish the claim of manage- 
ment to professional status 1s to prove that 1t involves 
some branch of learnmg, im other words, that there 
is a body of knowledge bearmg on the activity of 
management which can be taught and learned. In 
1951 there were nearly seven hundred educational 
institutions m the United States awardmg degrees 
at university standard m management subjects, the 
number of university students ‘majormg’ in this 
field was more than 370,000, and just over eighty 
thousand degrees were awarded 

In Great Britain the figures were proportionately 
much smaller, but a number of universities have 
degree courses in management An intermediate 
exammation in management subjects has been 
established, and it ıs national policy that technical 
colleges should provide facihties for those who wish 
to prepare for ıt. If there is no body of knowledge 
bearing on management which can be taught and 
learned, all these activities are meaningless. On 
what then, asks Colonel Urwick, is the resistance to 
this conclusion among certam business men founded ? 
The suggestion that management 1s becoming pro- 
fessionalized seems to many ‘practical business men’ 
to threaten with the ‘theorizing’ that they so much 
dishke the very area which they had previously 
regarded as the special citadel of practicality 
Secondly, many men m responsible positions to-day 
are wholly mnocent of any formal preparation for 
thew tasks They have learned the technique and 
customs of ther particular trade or mdustry by 
‘experience’ 

It is always difficult for the individual to resist 
the conclusion that the process which launched his 
peculiar abilities upon the community was wisely 
conceived The tendency to become laudator temporis 
act» and exaggerated loyalty to ‘the old school’ have 
similar roots m the eternal fidelity of human nature 
to itself. The very suggestion of new and improved 
methods of trammg which will systematize and 
shorten the acquisition of experience seems to many 
a direct threat to therr personal mtegrity 

Others agam are concerned lest, if young men who 
have not yet won their spurs are allowed to study 
the art of management, they will become over- 
impressed with ther own theoretical gknowledge 
There 1s some truth m this Most young men under 
twenty-five who have had the benefit of a higher 


* Is Management a Profession? By L Urwick Pp 27 (London 
Urwick, Orr and Partners, Ltd , 1954 ) 
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education pass through a period when they over- 
estimate the force of logical argument and under- 
estimate the mutability of thmgs It ıs a'condition 
which the older men of wisdom learn to recognize 
and to correct with kmdly tolerance. 

Another traditional attitude which plays a part nm 
this picture, curiously at variance with our preference 
for the ‘practical’, 1s the British preyudice in favour 
of amateurishness In busmess, bemg a director is 
still, m part, a stronghold of the amateur Many 
men are made directors of companies who have 
netther worked ther way up through the ranks of 
management nor have qualified themselves pro- 
fessionally m other ways. They often represent 
important financial interests, which should be repre- 
sented, but have no knewledge of the art and science 
of management or of the technique of the particular 
industry or trade with which the company i8 con- 
cerned To suggest to men who have absorbed this 
national prejudice im favour of amateurishness that 
business management should be treated as a pro- 
fession seems deeply shoclung 

There are certain historical reasons why the title 
‘director’ in busmess has become one of the last 
bastions of this crumbling edifice of social prejudice 
It ıs no accident that the highest class m the British 
Civil Service, that mto which university graduates 
are recruited direct and from which the majority of 
the highest posts are filled, 1s known as the Admunis- 
trative Class The second grade, recruited from 
secondary-school students, 1s termed the Executive 
Class Executive work—that 1s, management— 
commands far less social prestige m Great Britam 
than m the United States, where the greatest elective 
office m the world, the presidency, 1s by definition 
an executive office 

The proposition that management should be 
treated as a profession cuts across many of these 
quasi-understandings and habitual ways of thinking, 
some of them with their roots deep m British history 
It means recognizing the employee, the salaried man 
with managerial duties, as much less sharply dis- 
tinguished from the director than has been the case 
in the past. 

Finally, m this order of objections, comes fear In 
recent years the leaders of busmess m. Great Britam 
have had an uneasy time The Second World War 
exposed them to an orgy of government regulation 
from which they have not yet entirely escaped Men 
who have been thus harried are bound to be sensitive 
beyond the normal, to feel that any suggestion that 
their salaried employees are gomg to act together— 
and professional status does connote some form of 
professional organization which might, however 
improbably, issue ın bargamung conditions—should 
be resisted at all costs 

The objections to regardmg management as 8&8 
profession are all of them subjective They are fears, 
feelmgs, folk-ways, customary attitudes, prejudices 
in favour of, or against, this or that, and the best way 
to deal with a non-logical impulse or habit of thought 
which cannot be defended by argument—and any 
argument in favour of social distinetions is deeply 
out of sympathy with the sprit of the time—is to 
ignore ib, to push 1t away below the threshold of 
consciousness Yet, assuming that the word manage- 
ment 1s usegl of the activity normally understood by 
the word and confined strictly to executive functions, 
there seems to be no msuperable practical obstacle 
to the professional organization of those engaged m 
this occupation 
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WELDING IN SHIP 
CONSTRUCTION 


URING the Second World War a large number 
of merchant ships were buit m the United 
States, at a rate of production which could only have 
been achieved with the extensive use of welding In 
the circumstances, 16 is not surprising that a pro- 
portion of these ships should have suffered structural 
failure when m service It is now clear that most of 
the failures were examples of notch brittle fracture, 
such as has been expenenced from time to time im 
many types of steel structure, both riveted and 
welded, on land and at sea, ever smoe iron. and steel 
have been in common use At the time, however, 15 
was widely believed that the welded ships were 
intrmsically more prone to fracture than their riveted 
counterparts "With a different pattern of production, 
the British shipbuilding mdustry was not at that 
time faced with a sumilar problem In spite of this, 
the Admiralty Ship Welding Committee was set up” 
im 1943 with terms of reference, ‘To consider and 
investigate special problems arising from the employ- 
ment of welding in ship’s structures and to advise on 
methods for ther solution" This Committee has 
just been disbanded, and ıts last report has been 
issued * 

Much of the work of the Committee was devoted 
to metallurgical studies relating to notch brittle 
fracture, and ib 18 in this direction that the most 
radical changes have been proposed. Nevertheless, 
it was necessary to distmgwmsh the differences m 
structural behaviour, if any should exist, between . 
riveted and welded ships of otherwise identical 
design The series of trials cairied out for this 
purpose deserve wide recognition for their excellence 
of planning and execution. Four ships were chosen 
for the major trials Of these, two were 12,000-ton 
tankers and two were 10,000-ton dry-cargo ships. 
The ships of each pair were identical, except for the 
alternatives of welded and riveted jomts In addition 
to the more obvious differences of design between 
the tankers and the dry-cargo ships, the former had. 
& preponderance of shell frammg im the longitudinal, 
and the latter m the transverse direction. Although 
the primary object of the tests was to compare the 
stress distributions to which the riveted and welded 
ships would be subjected at sea, 16 was decided that 
this could not be undertaken directly. Alternatively, " 
on one only, the welded dry-cargo ship Ocean Vulcan, 
an extensive investigation was made, not only of the 
forces which North Atlantic sea conditions produced, 
but also of the stresses and deflexions which simular 
forces produced when applied ın still water by means 
of ballast loadings The latter were chosen to simulate 
various vertical and horizontal bending-moment 
conditions, shear forces and torsion moments The 
still-water mvestigations were also carried out for 
each of the remaining ships 


* Admiralty Ship Welding Committee Bepert No R6 Structural 
Tests in Still Water on Welded Dry Cargo Ship Ocean Vulcan Pp 
x+50+25 plates+109 diagrams+8 tables 30s net Report No R7 

Structural Tesis in Still Water on Riveted Dry Cargo Ship Clan 
Alpine Pp x+18+16 plates+116 diagrams+9 tables 80s net 
Report No R8 SS Ocean Vulcan Sea Trals—The Forces Acting 
on the Ship at Sea Pp vii-+175+17 plates 353 net Report 
No R9 Ocean Vulcan Sea Trials—Detaied Analysis of Record No 1 
E3 (Loaded Condition) Pp vin+17+87 diagrams 25s net 
Report No R10 Ocean Vulean Sea Trials-——Detatled Analysis 
of Record No 6 E7 (Loaded Condition) Pp vin+200 (187 
pages of diagrams) 42s net Report No R11 SS Ocean Vulcan 
Sea Trials Detailed Analysis of Record No 6 W5 (Ballast Con- 
dition) Pp vii+12+124 diagrams 27s 6d net Report No R12 

Structural Trials on SS Ocean Vulcan and SS Clan Alpwe Dis- 
cussion of Results (In the press) (London HM Stationery Office, 
1953 and 1954 ) 
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The confidence with which the results of such 
mvestigations may be accepted rests clearly on the 
mdependent checks which may be made on each set 
of readmgs. In this respect the mvestigators were 
particularly successful In the static trials, close 
comparisons were possible between measured and 
calculated stress distributions at the test sections 
and between measured and calculated deflexions In 
the sea trials sunilar successful comparisons were 
possible between stress distributions measured at a 
hull cross-section and those predicted from the forces 
estimated from water-pressure distributions on the 
submerged portion of the hull together with hull 
acceleration measurements 

In general, none of the results does other than 
confirm the methods now adopted for calculating 
necessary hull structural strengths, and dispose of 
the possibihty that any broad difference exists 
between the structural characteristics of otherwise 
similar welded and riveted hulls. Nevertheless, many 

..differences of detail are exposed It ıs shown, for 
example, that the shrmkages which take place when 
welds are deposited along plate edges give rise to 
mutial buckles considerably greater than where 
irveting is employed, so that bending stresses are 
mereased Under these conditions, longitudmal 
framing 1s particularly effective, since the supporting 
members are disposed more favourably for the sup- 
pression of buckling due to longitudmal compressive 
loads It ıs perhaps unfortunate that this 1s not 
stated among the conclusions, although the evidence 
18 clearly given On the other hand, one may wonder 
why so much space 1s devoted to proving that rivet 

. slip 18 not mportant m contributing to the deforma- 
tion under load of riveted hulls 

Some idea of the mmmensity of the task of com- 
putation from the measurements may be grasped by 
reference to the number of tables and diagrams in 
the various reports, and i6 1s scarcely surprismg that 
several years elapsed before publication was possible 
It 1s fittmg tribute to those concerned m the work 
that the results may now be so readily assimilated 
by the reader A A WELLS 


NEW ZEALAND DEPARTMENT OF 
- SCIENTIFIC AND INDUSTRIAL 
RESEARCH 


REPORT FOR THE YEAR 1953—54 


HE twenty-eighth annual report of the Depart- 
ment of Scientific and Industrial Research, New 
Zealand*, covers the year ended March 31, 1954 
Besides the Minister's statement and the Secretary's 
report, rb includes brief, but not technical, reports 
from the several branches of the Department and 
the incorporated research associations, and from the 
Cawthron Institute and the university colleges to 
which grants were made by the Department, to 
most of these latter reports a lst of publications 18 
appended The new buidimg for the Grasslands 
Division at Palmerston North, which 1s nearmg com- 
pletion, should largely meet the needs of this Division, 
and new accommodation has been provided at Lower 
* New Zealand Department of Scientific and Industrial Research 


Twenty-eghth Annual Report Pp 68 (Wellington Government 
Printer, 1954 ) 
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Hutt for three research associations, while the Botany 
Division 1s now to be transferred from Wellmgton 
to a suitable bulding at Christchurch In future, 
branches of the Department will publish periodic 
reviews of ther work, giving more detail than was 
possible ın those previously included m the Depart- 
ment's annual report. those m the present report 
merely lst the prmoerpal projects under way 

The Secretary’s report stresses the need for 
adequate and fireproof accommodation for the 
Botany Division and Geological Survey, but the 
additional land acquired. at Owairaka should suffice 
for the needs of the Plant Diseases Division and the 
Fruit Research Station for many years to come. The 
Department's activities m oceanography have been 
reorganized, and mereasmg agtention will be given to 
marie biology and geology and to studies of the 
temperature, salimty and movement of water masses 
in the New Zealand area Net expenditure of the 
Department was £1,025,414, compared with £941,723 
durmg 1952-53, and the staff at March 31, 1954, was 
937, compared with 931 on April 1, 1953 Only six 
of forty-two vacancies for which provision was made 
m the estimates were filled during the year, and the 
professional staff was unchanged at 374, techmeal 
staff numbered 347. Of the total expenditure, 
24 7 per cent was for services to other government 
departments and public bodies, 53 per cent for 
services (including research) to farmmg and mdustry, 
95 per cent for grants to research associations, 
university colleges, etc, and 128 per cent for 
administration, mformation services, and publica- 
tions It ıs also estimated that about 47 per cent 
af the expenditure 1s on research and service to 
farming industries 

In view of the elimmation of the technical reports 
from the various branches previously included, the 
Secretary’s report gives a rather fuller general survey 
than previous reports Durmg the year the Soil 
Bureau published as a bulletm a “General Survey 
of the Sous of North Island, New Zealand’, and 
preparatory work for the issue of a similar publication 
for South Island has commenced A survey has also 
been commenced of the mmor-element status of the 
major soil types m the Dominion, using sweet vernal 
grass, which grows throughout New Zealand, to 
mdicate the soil nutrients available to ıt and thus 
elimunate the uncertainty of chemical methods of 
extraction of soils The extensive mvestigation of 
bloat of dairy cows, which was commenced in 1952, 
indicates to date that bloat 1s caused by some soluble 
material or materials with foam-produemg properties, 
and that a study of the physical condition of the 
rumen contents 1s the most promusing lme of mvesti- 
gation. A new strain of cgcksfoot, based on plants 
of New Zealand ongm, has now been produced and 
released under certification after trials which indicate 
an annual production 18-20 per cent higher than 
that of C23 The new stram has a wider seasonal 
range of production and begms growth earlier m the 
spring 

Trials carried out by the Plant Diseases Division 
m widely separated areas have shown that the estab- 
hshment of red, white and subterranean clovers can 
be markedly improved by moculating the seed with 
selected efficient strams of hodule bacteria, and an 
economic but effective method of applymg the 
moculum to commercial quantities of seed is bemg 
sought The use of commercial msecticide—fertilzer 
mixtures for the control of grass-grub and Oxycanus 
m pastures by methods worked out by the Entomo- 
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logical Research Station contmues to merease 
durmg 1952-53, 4,467 tons was used for this purpose 
compared with 2,109 durmg 1951-52, and production 
of DDT-superphosphate during 1953-54 is estimated 
at 6,200 tons Of about 150 tons of DDT used m the 
Dominion, 107 tons is used to control these two 
pests alone, about 20 tons bemg used for orchard 
work and 20 tons for fly sprays and other purposes 
In the Canterbury and Waikato areas alone, grass- 
grub attack on the 3 5 million acres of pasture is 
hable to cause an annual loss of £4 million. Atten- 
tion is bemg given to particle size, wettability and 
the distribution of msecticide within a batch of 
fertiizer The Entomological Research Station’s 
investigation mta the roles of Hrecoccus and the 
associated fungus m relation to the death of manuka 
(Leptospermum scopartum) contmued and also the 
mapping of the distribution of Ereococcus 

Tests of mtroduced varieties of lmseed indicate 
that Marme, although not yieldmg as heavily as 
Golden Vikmg in a disease-free year, 18 & more 
rehable variety for New Zealand owing to its 
resistance to fungus (Pasmo) and to rust disease, 
except the rare and weak Race 12 of rust. Steps are 
bemg taken to reduce the great variation of type 
withim strains and varieties of commercial vegetable 
seeds, especially among the Brassicas, by bulk seeding 
of selected plants, followed by progeny testmg and 
further selection, and lmes of savoy cabbage have 
been developed and characterized by mereased per- 
centage of marketable heads and uniformity of type 
and maturity. A comprehensive bulletin covering 
present knowledge of plant virus disease in New 
Zealand, and deseribmg the control of cherry plum 
mosaic among cuttings grown as stocks, which has 
been achieved by removing infected plants, was 
published durmg the year 

Considerable progress was made by the Animal 
Ecology Section durmg the year with its analysis of 
data on reproduction and parasites of rabbits and 
with other rabbit population studies 

The Geophysics Division 1s conductmg a gravity 
survey which will provide mformation on the depth 
of volcanic debris overlaying the basement greywacke 
and also more detailed surveys of the Waiotapu area, 
using seismic and gravity methods to elucidate the 
geological structure, and magnetic and electrical 
methods to delineate the high-temperature conditions 
near the surface These surveys will provide the 
data required for the development of power from 
geothermal steam, and the Dommuion Laboratory has 
contmued and extended observations of the tem- 
perature and discharge of hot sprmgs, the periods of 
geysers, ete Officers from this Laboratory and the 
Dommion Physical Laboratory have developed the 
technique of radiocarbon dating of carbonaceous 
materials for use m New Zealand, and a number of 
the ash showers blanketmg a large part of the centre 
of the North Island have already been dated 

In the Dommion Laboratory a small team has 
developed a process of drying meat in slices up to 
half an meh thick, in which the shoes of frozen meat 
are submerged in melted fat at 140-160? E (60- 
71 1? C) and the moisture extracted under vacuum 
Satisfactory material has been obtamed from both 
beef and mutton m pilot-plant trials and were tested 
by Sr Edmund Hilary on his recent Himalayan 
expedition® Flour testing and reportmg procedures 
at the Wheat Research Institute have been xmproved, 
„and experimental studies of bakmg processes con- 
tinued Large reserves of coal in the Maramarua area, 
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for possible steam-electric generation were proved 
by the Geological Survey m co-operation with the 
Mmes Department The Department is. now 
responsible for the annual preparation of charts 
showmg the magnetic variation of the compass for’ 
an extensive area of the south-west Pacrfie, and the 
shippmg companies and Royal New Zealand Navy 
are co-operating m a programme to determme the 
chart error at about thirty selected points. Large- 
scale tests of promusmg pozzolanic materials for con- 
structional purposes have been made at the Dommuion 
Physical Laboratory Some eighty per cent of the 
orginal recommended range of standards equip- 
ment has now been recerved, including a Diesselhorst 
thermo-electric free potentiometer for temperature’ 
measurement and the first of a range of precision 
balances for calibratmg weights, and an electron 
microscope which 1s m constant use. Full-scale field 
trials by the Extension Division of the Department 
of Agriculture mdicate that the process for the 
production of fused calerum-magnesmumm phosphate 
from New Zealand olivme rocks, developed by the 
Chemical Engmeenng Section of the Dominion 
Laboratory, 1s technically feasible 


POLITICAL SCIENCE AS 
A UNIVERSITY, SUBJECT 


REPORT on “The University Teaching of 
Social Sciences Political Science’”* has been 
prepared by Prof Wiliam A Robson on behalf of 
the International Political Science Association and' 
published by the United Nations Educational, 
Scientific and Cultural Organization. Political 
science, writes Prof. Robson, ‘1s, no doubt, the 
master science which can do most to assuage the 
maladies and struggles and conficis of man m 
society”, this 1s so, he argues, because “pohtical 
science is concerned with the study of power m 
society’ —a “fundamental concept” which “integrates 
all the various branches of the subject” Having 
regard, then, to the troubles of the world m which 
we lve and the “burning practical importance” of 
pohtical science, 1t might be expected that a large 
measure of attention would be paid both to teaching 
and to research in the subject, but the mterest- 
ing and painstaking survey of developments im thus 
field which Prof Robson has carried out shows 
that this 1s far from the fact His assumptions about 
the nature of political science being what they are, 
this leaves hun with an mteresting problem to solve 
What Prof Robson has to say 1s 1llummatmg, but 
somewhat pessimistic Political science exists as an 
under-developed territory, or backward area, within 
the universities of the Western world because ıt has 
never cut itself adrift from other subjects, such as 
law, economics and philosophy It is treated as a 
somewhat unwanted step-child, whereas, he asserts, 
1t should be accepted as “a separate and clearly 
distinguished discipline” to which the same status 
should be accorded as any other of the basic subjects 
that form part of the university curriculum of a 
hberal education It is sunply because those who 
have been responsible for makmg university and 
pubhe policy have failed to recognize the importance 
of teachmg and research m political science, Prof 


“The University Teaching of Social Serences Political Science 
By W A Robson Pp 252 (Pars Unesco, London HMSO, 
1954) 150 dollars, 85 6d , 400 French francs 
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Robson suggests, that the present somewhat lament- 
able state of affairs has arisen 2 

On the other band, ıt may be asked what have 
political scientists done to estabhsh themselves m 
‘the influential position which Prof. Robson has 
marked out for them Is thers, m fact, a ‘master 
science’? Here Prof Robson mjeets into the dis- 
cussion some very wise remarks, which place the 
problem of the under-development of pohtical science 
in a somewhat different setting It is evident to hun 
that, m the hght of our present knowledge, ib is 
beyond the power of political science “to formulate 
general laws which associate m a precise manner 
particular causes with specified effects". The political 
scientist is, indeed, “dealing with a realm of thought 
and action about which men and women hold the 
most profound differences of opmion and behef" 
His methods are rmprecise, and his work 18 apt to be 
influenced too directly by the winds of passion If 
this is accepted as the truth, where, ıb must be 
_asked, do political scientists stand m relation to the 
other social and natural sciences ? 

The bold claim that political science can exist as 
a ‘master science’ must mdeed be relinquished m 
favour of somethmg more humble. The solving of 
such problems as the ‘cold war’, the mternational 
control of atomic energy, race relations in Africa, 
the simulation of “genume citizen participation m 
government”, and the protection of the world 
against “‘strff-necked bureaucracies mcompatable with 
democracy”, which Prof Robson regards as the 
concern of the political scientist, is a task that will 
require the collaboration of all social scientists— 
_supposig that they do not prove to be too much for 
the wit of man altogether. If political science is to 
flourish it must, in present circumstances, accept 
more help from the other social sciences than 16 
contributes to them 

We thus find ourselves in the position of seeking 
the foundations of a political science that can be 
taught as part of a hberal education. It may be 
suggested that 16 1s because this has not been done 
with sufficient mtellectual courage that the subject 
has failed to expand with the rapidity that the 
necessities of our times would appear to demand 
The solving of the political problems that are so 
essentially bound up with the acquisition and 
‘exercise of power within any society can only be 
achieved on an empirical basis, ıb 1s only im this 
way that we shall be able to lay the foundations of 
a subject of study which can be called truly scientific 

In Great Britain. we are m an especially favourable 
position to attempt this, because our tradition m 
political science has always been empirical or prac- 
tical as well as philosophical or theoretical. We have 
never taken a sentimental or idealized view of the 
personalities or behaviour of our rulers As Wilham 
Pitt remarked at the end of the eighteenth century, 
“anlumited power is apt to corrupt the minds of 
those who possess 1t’’, and we have acted accordingly 
It was m Prof Robson’s own London School of 
Economics that Graham Wallas made such strenuous 
efforts to apply practical wisdom of this kind to the 
conditions of his own day, and it is for the con- 
temporary political scientist, m collaboration with 
sociologists, anthropologists and psychologists, to 
work out a theory dealmg with the use of political 
power which can be apphed both to problems of 
government and admunistration, on one hand, and 
to those of the mdividual politician, admimuistrator 
and citizen on the other T. S Soy 
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EFFECTS OF RADIATION AND 
OTHER DELETERIOUS AGENTS 
ON EMBRYONIC DEVELOPMENT 


HE Biology Division of the United States 
Atomic Energy Commussion sponsored a sym- 
posium on the effects of radiation and other deleterious 
agents on embryonic development, which was held 
on April 20, 1953, at the Oak Ridge National 
Laboratory, Tennessee The proceedings have been 
published as a supplement to the Journal of Cellular 
and Comparatwe Physiology (43, Supp 1, May 1954 
Pp 337+6 plates, from the Wastar Institute of 
Anatomy and Biology, Philadelphia, np). This 
symposium volume contains eleven full-length 
papers and some short but valuable summarzmg 
remarks by Dr Paul Weiss. Each of the papers 
is followed by a discussion by the author and 
members of an obviously mterested and critical 
audience 
Four of the papers deal with the effects of iomzmg 
radiations on developing embryos of the rat, an 
amphibian and the mouse, and one may perhaps add 
to this group & study on the outcome of pregnancy 
m women exposed to the atomic bomb blast in 
Nagasaki Expermmental papers m ths group have 
been mamly concerned to plot out the different types 
of radiation damage which follow exposure to 
wradiation at different times of embryonic develop- 
ment. The facts which are revealed are mteresting 
and probably of considerable technological ımport- 
ance m a world m which 1omzmg radiation seems 
likely to become one of the normal hazards not only 
of war but also of peaceful industry. The mter- 
pretation which should be put on them still remains 
rather obscure Much of the discussion 1s m terms 
of critical periods , but, as Weiss points out, one 1s 
not justified m assummg that the crucial activities 
which brmg about the final visible effects are pro- 
duced at the actual time at which the irradiation 1s 
given, a situation which makes the identification of 
the critical periods by no means easy Moreover, 
the evidence suggests that radiation may produce 
many different types of damage, not only on the 
chromosomes but also on the cytoplasm 
One might hope, perhaps, to have rather more 
understanding of the kind of damage produced by 
certam chemical substances such as the nitrogen 
mustards, the vitamims, cortisone, etc There are 
five papers deshng with such topics Again, the 
reader is confronted with a large amount of actual 
information, the explanation of which remains for 
the most part still to seek. Perhaps the most inter- 
esting of this group of papers 18 a further report by 
Landauer of the recent progress of his massive and 
thorough study of the production of phenocopies by 
chemical means m chick embryos In general, how- 
ever, one gets the 1mpressxon that our understanding 
of embryonic development would be better advanced 
by studies which employ agents the activities of 
which are more precisely understood than those of 
irradiation or toxic substances such as the mustards 
(for example, specific enzyme poisons or metabolic 
analogues), while for the* mterpretation of the 
embryonic effects of these ‘blunderbuss’ deleter- 
ious agents one will probably have to Wat until 
studies on simpler systems have revealed more 
precisely the nature of the effects which they 
produce 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opwwons expressed by thew correspondents 
No notice ^s taken of anonymous communications 


Chromosomes of Monkeys and Men 


CrromosomE numbers have been recorded in very 
few species of primates All observations have been 
on the male, the heterozygous sex The following 
are the more serious references 


OLD WORLD PRIMATES A 
Homo sapiens European and Negro 48 Painter’, Koller?, 


La Cour, Hsu 


Japanese 47 Oguma* 
Pan calvus Chimpanzee c 48 Yeager etal’ 
Macacus mulatta Rhesus 11acaque 43 Painter? 
NEW WORLD MONKEY . 3 
Cebus sp Capuchin monkey 54 Painter? 


Recent developments of technique, however, enable 
us to count the numbers and describe the forms of 
mammahan chromosomes with the same ease and 
accuracy as has long been possible for grasshoppers 
and newts We have therefore exammed all the 
species of primates available to us The followmg 
are our counts (Figs 1-4) 


Homo sapiens 
European, bone marrow (Fig 1) 


Indian testis e 
Pap pamo, Guinea baboon, testis (Fig 2) 
Macacus nemestrina, pigtailed monkey, testis (Fig 3) 42 


Macacus mulatta, Rhesus macaque, testis (Tig 4) 


The chromosomes of man and monkeys are gener- 
ally not unlike In the spermatogonia illustrated 
they are, of course, more contracted than in the pre- 
myelocytes of the bone marrow | With regard to the 
individual chromosomes we agieo with Koller (who 
has studied merosis), and with La Cour and Hsu, that 
m man X 1s a medium-sized chromosome and Y one 
of the smallest, although not individually recognizable 
at mitosis . 

The three species of monkey are alike in two 
respects m which they differ from man First, they 
lack the pair with median centromeres which is the 
largest pair m the human complement. Secondly, they 
have a Y chromosome which ıs much smaller than the 
human Y Ib 1s also much smaller than any other 
chromosome in. their own complements and 1s therefore 
at once and always recognizable at mitosis (Figs. 2-4) 

Since almost the whole of the Y m man can be 
accounted a pairmg segment exchangeable between 
X and Y, all three monkeys must have a much 
shorter length of X—Y exchangeable genes than man 
The difference between man and monkey should 
show at metosis, of which an account will be published 
later The similarity between the monkeys, on the 
other hand, should be seen m their capacity for 
hybridization. A cross has m fact been made between 
Papo sphinx 9 and Macacus mulatta $, and offsprmg 
have been raised in captivity 

These observations indicate that, apart from 
Painter's study of man, the earlier accounts based 
on sectioned material are not to be relied upon. They 
especially lead us to reject Oguma’s claim of an 
unpaired X chromosome in the human male The 
Y chromosome is obvious and characteristic in all 
our four species as 15 has been m all other mammals 
Studied Its absence, which would require an mnova- 
tion in the centromere ‘of the unpaired X, has never 
been established m any vertebrate 

Finally, our observations show, what has not so 
far been clear, that chromosome form and number 
are unstable in the primates Both sex chromosomes 
and sutosomes can be used to test relationships of 
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Figs 2-4 Spermatogomum of monkeys (Fig 2, x 1,844, Figs 
3 and 4, x c 2,140 
e; 


Bone marrow, pre-myelocyte, man (x ¢ 2,140) 


All acetic alcohol Feulgen squashes Note the small Y chromo- ' 
some 18 at 5 o'clock in Fig 2, central in Fig 3, and at 7 o'clock 
m Fig 


descent, With this regard we should like to repeat 
the opon! that the chromosomes of the great apes 
should be studied before these species die out alto- 
gether In order to facilitate this we must mention 
that our technique is a slight modification of that 
described by Sachs?:! Anyone who 1s able to obtain 
fresh monkey testis material should fix i6 m fresh 
1 3 acetic alcohol and keep 1t, after twelve hours, at 
0° C. Feulgen squash preparations should, however, 
be made as soon as possible (after twelve hours) Fixa 
tions may be sent by airmail to Dr A Haque, Botany 
Department, University of Dacca, East Pakistan 

We wish to thank the followmg for material and 
for their very kmd help Prof S Zuckerman, Dr 
A. P. D. Thomson and Dr P Eckstein, of the Bum 
ingham School of Medicme, for the baboon ,andi 
macaque, Prof E G. T Liddel, Dr. P Glees and 
Dr. J Cole, of the Oxford Department of Physiology, 
for the pigtailed monkey , and Dr M. A Nomam 
of Kmg Edward Hospital, Benares, India, for the 
human testis fixation 

C D DARLINGTON 
ASHRAFUL HAQUE 
Botany Department, 

University of Oxford Dec. 1 
1 pamter, T S, Amer Nat , 59, 664 (1925) 
? Koller, P C, Proc Roy Soc Edin , 57, 194 (1937) 
> La Cour, L F, Proe Roy Soc Edw, 62, 10 (1944) 
* Hsu, T C, J Hered , 68, 4 (1952) 
> Oguma, K, J Morph, 61 (1937) 
s vou)” H, Painter, T S, and Yerkes, R M, Setence, 91, 285» 


7 Painter, T S, J Hep Zool, 39, 3 (1924) 
* Darlington, C D, Nature, 171, 191 (1953) 
° Sachs, L, Heredity, 8, 357 (1952) 
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Delayed Toxicity of Radiostrontium in 
Monkeys 


In a long-term experiment on the effects of low 
doses of radiostrontium, six monkeys have died 
following smgle myections of pure ‘carrier-free’ 
strontrum-90 of less than 0 2 me /kgm body-weight 
The hematological findings, and the comparison of 
survival-times with those obtamed m animals which 
received higher doses!, are noteworthy 
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varied widely in the different animals In one anumal 
the spleen exhibited extreme atrophy, whereas m 
another the germmal centres were large and promment 
with numerous mitotic figures present 

It 1s notable that the times of survival for the six 
monkeys fit the straight-lne extrapolation of the 
graph of survival times for the thirteen ‘high-dose’ 
monkeys (Fig 2) 

All the monkeys were kept on a good mixed. diet 
of medium calerum content, and the radiostiontium 
content of thew feces and urme 
wasassayed The logarithm of daily 
excretion was plotted against the 
logarithm of time T (days) after m- 
jection, and from the straight hne 
for the whofe period the relationship 


10 T-1? 


was deduced for the daily excietion, 
E per cent, of the myjection dose. 
The carcass at death contamed an 
average of 30 per cent of the 
injection dose 

The mvestigation 1s continuing, 


E per cent = 






| YEAR DEATH and we intend to report elsewhere on 

0 up the details of histopathology, hem- 
400 300 200 100 0 atology and radioactivity assays. 

Days before death Obseivations to date on the twelve 

Fig 1 surviving monkeys do not conflict 


The blood picture in the six animals did not 
seriously deteriorate following the imjections until a 
sharp termmal fall shortly before death, as shown 1n 
the graph of packed cell volume (Fig 1) In four 
of the animals, the hematological findings were within 
normal hmits until two or three weeks before death, 
and in only one case was there any significant gradual 
decrease im red blood cell count and packed cell 
volume before the termmal drop Only m one animal 
(marked - on Fig 1) was a severe drop m white 
blood cells observed , the count fell from 13,000/mm ? 
46 days before death, to 1,200/mm ? at death. The 
animals appeared in normal health unti about a 
week before death 

In the three animals which were exammed histo- 
logically, the most severe lesions were seen, as ex- 
pected, m bone marrow, reproductive organs, and 

,reüeulo-endothelal system. Damage in the latter 
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with these preluminary findings 
Acknowledgments are due to Mr A H Booth 
and the College authorities, and to the Medical 
Research Council 
G M Evreron* 
J M Juppt 
A H Warp 
University College of the Gold Coast, 
Achmota Oct 18 


* Of the Medical Research Institute, Korle Bu, Gold Coast 
+ Now with Department of Tsetse Control, Gold Coast 


1 The first eight of the thirteen ‘high-dose’ deaths were reported in 
Nature, 172, 122 (1953) 


Action of lonizing Radiations on Catalase 
in Presence of Cysteine, Cystine and 
Glutathione 


ForssBEerG} reported that cysteme and glutathione 
did not protect catalase agaist mactrvation by 
X-rays, but on the contrary incieased the radiation 
effect on the enzyme Most organic substances act 
as protectors when added as a second solute to the 
solution of the primary solute Simce cysteine and 
glutathione have been used m protection experiments 
4n, vovo?* and «n virot’ 16 was decided to re-investigate 
the mactivation of catalase by irradiation, m view 
of the apparently exceptional nature of the effect of 
these substances 

Two types of radiation have been used y-rays 
from cobalt-60, and high-energy electrons fiom a 
lnear electron accelerator Beef liver catalase was 
radiated alone and in the presence of cysteine, 
cystine and glutathione (—SH), and the resultant 
effects on the enzymatic acjiviby, electrophoretic and 
chromatographic behaviour and on the ultra-violet 
absorption were exammed . 

Doses up to 93 x 10° ergs/gm were used, and the 
catalase concentration varied from 2 25 x 10-* gm / 
ml. to 4 45 x 10-? gm j/ml Irradiation was cainéd 

-out m ar, oxygen and nitrogen at pH 7 4 
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(a) Catalase activity was measured by the method 
of Bonnichsen, Chance and Theorell*, AH three sub- 
stances depressed catalase activity per se, but pro- 
tected the enzyme against radiation. At low radiation 
doses failure to take account of this depressing effect 
can lead to the apparent result of an morease of the 
radiation effect 

(6) Paper electrophoresis of unirradiated catalase 
showed a single spot, whereas irradiated catalase gave 
& comet-shaped streak, When irradiation took place 
m the presence of cysteme or glutathione, the sub- 
sequent electrophoretic pattern was the same as that 
of the unirradiated solution, that is, one spot 
appeared in the same position as unirradiated catalase 
Protection occurred with cystine too, although to a 
lesser degree due to 1tsdow solubility 

(c) The chromatographic behaviour of catalase 
changed markedly after wradiation This change did 
not occur when eysteme or glutathione was present 
during irradiation, and was not so pronounced when 
cystine was used 

(d) Catalase shows two maximae in the ultra-violet, 
at 275 mu and 405 mu In the present mstance, 
Dios/ Dors = 0 685 After mradiation the absorption 
increased at 275 my. and decreased at 405 my, so that 
D4o5/Dozs = 0 226 When cysteme or glutathione 
was present during uradiation, the absorption did 
not change. 

Thus catalase 1s protected against y-rays and high- 
energy electrons by cysteme, cystme and glutathione 
It ıs noteworthy that the oxidized form of cysteme, 
namely, cystme, is nevertheless able to compete for 
the radicals produced by radiation 

This work will be reported m detail elsewhere 

W M Date 
C RUSSELL 
Department of Biochemistry, 
Christie Hospital and Holt Radium Institute, 
Manchester 20. Sept. 17 
1 Forssberg, A, Nature, 159, 308 (1947) - 
3 Patt, E M, Smith D E, Tyree, E B, and Straube, R L, Proc 
Soc Ezp Bri Med, 78, 18 (1950) 


3 Chapman, W H , and Cronkite, E P, Proc Soc Exp Biol Med 
75, 318 (1950) 


‘Kepp, R K, and Michel, K F, Strallentherapw, 92, 416 (1953) 
* Holmes, B , Nature, 165, 266 (1950) 


* Bonnichsen, R K , Chance, B , and Theorell, H , Acta Chem Scand 
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Radiation Dosimetry of Rubidium-86 


IxwrEREsST has recently armen m the possibility of 
using rubidium-86 as a tracer for potassrum in bio- 
logical studies wheie the short half-hfe of potassrum- 
42 presents difficulties! In order that an assessment 
may be made of the radiation dosage arising from the 
use of this isotope, the y-ray output and mean §-ray 
energy have been measured. Rubidium-86 decays 
with the emission of a 1 80 MeV Q-ray or by a 0 72 
MeV 6-ray followed by a 108 MeV y-ray? The 
results reported here indicate that the y-ray occurs 
in about 8 4 per cent of dismtegrations 

The material produced by neutron imiadiation of 
the purest rubidium chloride at present available 
contains considerable activity from ozsium-134. A 
sample of the irradiated material was therefore 
purified by seven recrystallzations of the acid tar- 
trate, after which only about 0 05 per cent of the 
disintegrations were due to cesmum-134 (as judged 
by the subsequent merease in the ratio of y- to g-ray 
avtivity over a period of three months). The dıs- 
imtegration-rate of an aliquot of this materal was 
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determined by 4 x-ray counting, a method which has 
been found satisfactory for emutters of relatively 
high-energy f-rays* 

The y-ray dose-rate was measured by comparisor 
agaist a radium standard, using a graphite 1omzatior 
chamber, and assummg that 1 mgm of radium 
screened by 0 5 mm of platinum gives 8 3 r [hr. ai 
lem The emission of B-ray energy was measurec 
by the method of Gray*, m which the ionization pro. 
duced in a chamber lmed with agar contamung t 
known concentration of the active material 1s come 
pared with the 1onmation produced by a standarc 
radium source at known distance The iomzatior 
measurement was related to energy absorption or 
the assumption that 32 5 eV 1s required for the 
formation of an ion-pair in air It was found thai 
the average energy emitted as Q-rays per dismntegra, 
tion of rubidium-86 1s 0 66 MeV., and that the y-ray 
dose-rate at 1 em from 1 me. is 0 525 rfhr Ar 
appreciable fraction of the y-ray effect 1s due tc 
bremsstrahlung Since these radiations fall largely 
in & region where the sensitivity of the chamber 
changes rapidly with quantum energy, ıb is not 
possible to calculate the contribution, but rts mag. 
nitude can be inferred from the figure 0 025 r hr. 
at l cm obtamed from 1 me. of phosphorus-32 under 
similar conditions 

In view of the closeness of the maximum energies 
of the g-rays of these two isotopes, 1t 1s reasonable 
to assume that the bremsstrahlung effect 1s propor- 
tional to the square of the maximum energy, when, 
allowmg for the presence of the low-energy branch, 
the bremsstrahlung of rubidium-86 would give 
0 027 r./hr me at lom The 1 08 MeV. y-ray there- 
fore gives 0 50 r [hr per me at 1 cm., a figure which 
leads to the conclusion that the y-ray 1s emitted m 
only 8 4 per cent of disintegrations Accepting this 
figure for the branching ratio, and allowmg for the 
forbidden shape of the 8-ray spectrum’, the calculated 
value of the mean @-ray energy is 0 70 MeV. The 
discrepancy between this figure and the experimental 
results 1s scarcely greater than the uncertamty of 
the value assumed for the energy of formation of 
an 10n-pair 

A regression line calculated from  severiteen 
observations over a period of 79 days gave a figure 
of 18 74 + 0 026 days for the radioactive half-hfe 
of a sample of rubidium-86 This reduces to 18 66 
days when allowance ıs made for the 0 05 per cent 
essium-134 mitially present 

We are indebted to the Medical Research Council 
for the loan of the equipment used in the 1onization 
measurements 

E W Emery 


Department of Medicine, 
University, Manchester 
li J E S BRADLEY 
Postgraduate Medical School, 
London, W 12 
N VzALL 
Physics Department, 
Guy’s Hospital Medical School, 
London, SEI 
Nov. 1 
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Removal of Background in $-Sensitive 
Nuclear Emulsions - 


We have tried to reproduce the procedure recom- 
‘mended by H Faragg? and G Albouy? for removing 
the background on Ilford G5 plates before experi- 
mental exposure The treatment consists ın suspend- 
ing the plates for a certam time m water vapour of 
& grven temperature. After we had made a number 
of unsuccessful attempts followmg the methods of 
other investigators, ıb occurred to us that the small 
chlorme content of Paris water might be responsible 
for the difference m the results We tried water 
contammg 12 mgm chlorme per litre for the pro- 
duction of the water vapour, and found that we 
could remove the background at 60° C in five hours 
(instead of twenty hours reqmred by the French 
investigators) without affectmg the sensitivity of the 
plates to subsequent B-rays if the plates were dried 
after the treatment. «-Tracks withstood this treat- 
ment These results seem to throw some light on 
‘the process involved. 

Details and further expermnents under varymg 
conditions will be published ın the Proceedings of the 
Vienna Academy of Scrences (Wren Ber ) 


T Matrrsce 
Cu MATIASEK 
B KARLIK 
Institut fur Radiumfoischung der 
Akademie der Wissenschaften, 
Vienna. 
Sept 14 
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Interaction of Two Constituents in Ferro- 
magnetic Materials showing Reverse 
Thermo-remanent Magnetism 


In three earher: communications}, we described 
the magnetic, chemical and crystallographic proper- 
ties of the ferromagnetic minerals causing self-reversal 
of thermo-remanent magnetization of igneous rocks 
The results of studies of these properties showed that 
most grains of ferromagnetic mmerals in the Haruna 
dacitic rocks consist of two different ferromagnetic 
constituents, one called A is titanrum-poor titano- 
magnetite having a crystal structure of mverse spinel 
type and Curie pomt around 500? C. , another called 
B is a solid solution of iImenite and hematite (hemo- 
ilmenite) having rhombohedral crystal structure and 
Curie point of about 230? C. 

All the magnetic experiments showed that the 
reversed thermo-remanent magnetism of these 
minerals and their mother rock ıs due to the effect 
of close mteraction of these two different fer1omag- 
netic constituents durmg the process of their cooling 
ın a magnetic field This is m full agreement with 
Néel’s? two-constituent theory of reverse thermo- 
remanent magnetism But 16 was not clear how these 
constituents mteract with each other in actual mineral 
grams 

It was found, on the other hand, that a simple 
mixture of these two constituents does not show 
reversed thermo-remanent magnetism even when the 
muxture is tightly compressed Therefore, ıt may be 
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presumed that the relationship of these constituents | 
to each other is a form of mtergrowth of one into 
another, thus resultmg m a very close mteraction 
between them. 

Figs 1 and 2 show electron-microscope photo- 
graphs of etched surfaces of ferromagnetic minerals 
im the Haruna rock. The polished surfaces of the 
minerals were etched by hydrochloric acid for 15 min , 
parts of constituent A (bemg approximately mag- 
netite) can easily be etched, but parts of constituent B 
are scarcely affected The original photographs have 
magnifications of 4,900 (for Fig 1) and 8,000 (for 
Fig 2) It 1s clearly shown m these figures that 
constituent A intergrows in echelon mto constituent 
B The width of strips of constitulent A is approx- 
imately 0 2u. The lengtheof the strips ranges 
apparently from lp to 5 py m the photographs, but 
16 seems likely that these strips are more or less linked 
one to another along specified directions formmg 
femly long strips of narrow width. 

Judging from the above-mentioned scale of strips 
of constituent A, we may presume that each strip 
consists of a smgle domam or several domains In 
other words, the magnetization of these ‘strips may 
be of the same order as the spontaneous magnetiza- 
tion of constituent A Then the magnetic field 
caused by the strong magnetization of strips of 
constituent A in the neighbouring strips (of mean 
width 0 5u) of constituent B will be, on the average, 
opposite to the direction of magnetization of the 
strips of A, which must be parallel to that of the 
external magnetic force The detailed calculations 
cannot be reproduced here, but it can be shown 
that the magnetic interaction between strips of 
constituents A and B mentioned above can result 
m reverse thermo-remanent magnetization 





Intergrowth of constituent A m echelon mto constituent B m a 
Haruna ferromagnetic mineral 
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Table 1 CRYSTAL STRUCTURE AND CURIE POINT OF CONSTITUENTS 
A AND B IN Dacrres AT HARUNA, ASIO AND TOWADA, JAPAN 




















Con- Crystal Curie 

Locality | stituent | structure | Lattice parameter point 

A Cubic Ac —8 408+0 002 A | 460°C 

Haruna B Rhombo- | fdra=5 48040 002A | oan € 
> hedral |1 ara =55° 087.01’ 

A Cubic Ae —8 39740 004 A. | 460°C 

As10 B Rhombo- | J Arn=5 483 +0 004A | 230^ 0 
hedral a-h =55° 01' 4.03’ 

A Cubic Ae =8 41240 003 A | 390°C 

Towada B Rhombo- | S Ar& —5 49140 001 A 100° C 
hedral arh =54° 59’ +01 











Thus, 1b seems that the mechanism of producmg 
the reverse thermo-gemanent magnetism in the 
Haruna ferromagnetic munerals 1s established It 18 
also true, however, that the presence of these two 
different constituents, 4 and B, m rocks does not 
always result m the self-reversal of thermo-remanent 
magnetism As shown in Table 1, ferromagnetic 
mmerals of dacites at Haruna, Asio and Towada m 
Japan are composed of simular constituents, their 
magnetic properties closely resembling each other 
The total thermo-remanent magnetism of the Haruna 
rocks is reverse, but the total thermo-remanent 
magnetism of the majority of the Asio rocks 1s normal 
at the atmospheric temperature, though there is a 
distinct tendency towards reversed magnetization of 
constituent B im the latter In the Towada rocks, 
the total thermo-remanent magnetization 1s perfectly 
normal, the direction of constituent B bemg parallel 
to that of constituent A The magnetic mteraction 
between A and B 1s strongest m the Haruna rocks 
and the weakest im the Towada rocks, where i6 is 
practically negligible Thus ıt may be concluded that 
the self-reversal of thermo-remanent magnetization 
owing to the two-constituent mechanism can take 
place m rocks only under the particular condition 
that ferromagnetic minerals consist of the A- and 
B-constituents, and further that they are closely 
coupled as regards scale of domam, as illustrated, 
for example, m Figs 1 and 2 

Thanks are due to Prof J Bartels and other 
members of the Geophysikalisches Institut, Gottmgen, 
for ther help m preparmg this communication and 
for discussions 

T Nagata 
S UYEDA 
Geophysical Institute, 
Tokyo University 
Oct 18 
1 Nagata, T , Nature, 169, 704 (1951), 172, 850 (1958) Nagata, T, 
et al, Nature, 172, 630 (1953) 
2 Néel, L, Ann Geophys, 7, 90 (1951) 


An Attempt to observe 
Whistling Atmospherics near the 
Magnetic Equator 


THE ‘whisthng atmospheric’, or ‘whistler’, 1s the 
most common of the several types of quasi-musical 
atmospheric that are observed 1n the audio-frequency 
band of the radio spectrum It takes the form of a 
whisthngetone that falls steadily 1n pitch, appearmg 
at about 10 ke /s and falling to about 1 ke js m the 
- space of 1—4 sec A recently published study of these 
atmospherics?, based on observations made at the 
Cavendish Laboratory, Cambridge, durmg 1950-51, 
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gives support to the theory of Barkhausen? a 
Eckersley’, which supposes them to be produced 
dispersion 1n the ionosphere of the impulsive atx 
spheric ‘clicks’ radiated by hghtnmg strokes T 
whustlers are thought to travel through the 10nospht 
in the extraordinary (right-hand circularly polarize 
magneto-10nie mode of propagation, m which mot 
at frequencies below the gyro-frequency, the wax 
are able to penetrate the lower ionosphere withc 
suffermg total reflexion For the details of this thec 
reference should be made to the sources cited , he 
1b 18 sufficient to state that the characteristics of t 
extraordmary mode are found to be strongly : 
fluenced by the earth’s magnetic field, and t 
resultmg anisotropy is such that the ray paths 
the whistlers through the ionosphere must follow t 
hnes of force It 1s evidently a consequence of t 
theory that the occurrence and properties of t 
whistlers should depend on the magnetic latitude 
the point of observation, and m particular that th 
should not occur near the magnetic equator, whe 
the Imes of force are horizontal and the waves, the 
fore, unable to travel up through the lower 1onosphe 
to the less absorbing regions above 

In order to test this prediction, one of us (J R F 
has carried out a series of observations ın the audi 
frequency band at Achimota, Gold Coast (lat 6°} 
long 0°12’ W), which is about 10° north of t. 
geomagnetic equator The atmospherics were receiv: 
on the equipment that was previously used in t 
experiments at Cambridge The work extended ov 
about three years, from December 1951 to Mar 
1954, and consisted ın all of seventy listening perio 
averaging about 15 mun. each Listening was do 
at varying times of day and night, but especially 
the late afternoon and evenmg, which had prov 
to be favourable times of day for whistleis m tl 
Cambridge records Nevertheless, at no time duru 
the whole series were any whistlers detected, thous 
the usual varieties of umpulsive atmospherio* we 
plentiful As frequent checks were made of tl 
gain-level and coriect functioning of the receive 
it is unhkely that any  whistlers could ha 
occurred durmg the listenmg periods and escape 
notice 

At middle latitudes whistlers are quite commo 
and thew rate of occurrence 1s largely independei 
of time of year* In the Cambridge observations tl 
mean rate for all hours was 1 3 per min, while tl 
figure for 1730 ama, when activity tended to I 
highest, was 3 1 per mm During November 195: 
April 1954, some records of audio-frequency atm 
spheiics at Chelmsford, England, were taken i 
intervals by Isted, m connexion with some studies : 
very high-frequency scatter phenomena, and whi 
no systematic counts of whistlers were made, 16 w: 
noted that they were mamtamimg ther norm 
activity (private communication) Thus ib 1s know 
that durmg much of the period covered by o 
observations whistlers were m evidence at midd 
latitudes, and probable that this was the case durir 
the remainder It therefore appears that the faw 
to observe them at Achimmota was due to a genuu 
effect of magnetic latitude, m agreement with tl 
theoretical predictions 

Acknowledgment 1s made to Prof H E Huntle 
and the staff of the Physics Department of tt 
University College of the Gold Coast for facilttic 
and assistance in connexion with this work We ai 
most grateful to Mr G A. Isted, of the Marco: 
Whreless Telegraph Company, Ltd, for allowmg t 
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to make use of his unpublished results One of us 
(L R O 8 )isimdebted to the Chief Scientist, Ministry 
of Supply, for permission to contiibute to this 
communieation 
J R Koster 
Physics Department, . 
University College of the Gold Coast, 
Achmota, Gold Coast 
L. R O STOREY 
Radar Research Establishment, 
(Ministry of Supply), 
Malvern, Worcs. 


‘storey, L R O, Phl Trans Roy Soc, 246, 113 (1953) 
? Barkhausen, H, Proc Inst Rad Eng, NY , 18, 1115 (1930) 
? Eckersley T L, Nature, 135, 104 (1935) 


* Burton, E T, and Boardman, E M, Proc Inst Rad E; 
21, 1476 (1933) : ap ees 


* Isted, G A, Marcom Rev , 42, 37 (1954) 


~ Change of Elastic Constants in a Super- 
conductor 


It 15 known! that there must be a small difference 
between the elastic constants of a superconductor m 
the superconducting and the normal states The 
difference expected ıs of the order of 1 part m 10°, 
but no actual measurement has so far been reported 
We have now used a statical method to measure 
the change m the modulus of mgidity of a chemically 
pure polycrystallme tm wire when superconductivity 
1s destroyed by a longitudinal magnetic field 

The specimen was placed vertically m hquid 
helium, and fixed at the lower end The upper end 
was connected by a rigid rod to a phosphor bronze 
wire at room temperature A twist applied to the 
top of the bronze wire then distributed 1tself between. 
the two wires according to their torsional constants 
This equihbrrum distribution of stram changed on 
destruction of superconductivity, and the change was 
observed by means of an optical lever, as described 
by Jones?, Too much torsion of the tm caused 
excessive creep, so that the deflexion changes actually 
measured were less than 5 x 10-7 radians 

The results of several runs are plotted m Fig 1 
m the form (Gy — G,)/G,, where Ga and Gs are the 
iigidities in the normal and superconducting states 
respectively. 

_ Absolute dalibrations are only available for some 
of the runs Results for the uncalibrated runs have 








1 2 3 4 
Temperature (° K ) 


Fig 1 Temperature variation of (Ga — Gs)/Gu for tin ©, Runs 

with direct calibration, O, uncalibrated runs normalized to fit 

at 2*K ‘The full curve represents the function A(1 — (TIT e} 
with A chosen to fit the results af 2° K 
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been normalized to fit the calibrated runs at 2? K, 
and they are thus of help m establishing the depend- 
ence of the effect on temperature The full curve 
represents the function A{l — (T/T)}, where Te 1s 
the tiansition temperature, and the constant A has 
been chosen fo: agreement with the observations at 
2°K It can be deduced from work on the change 
of critical field of tm with stress? that the difference 
in volume between the superconducting and normal 
states may be expected to be dependent on tempera- 
ture m this way. This is also m agreement with the 
work of Lasarew and Sudovstov* It can easily be 
shown that, m any event for a lattice with central 
forces, the difference m the shear moduh of the two 
states will depend on temperature in the same way 
as the volume difference 

I am grateful to Prof P Grassmann, m whose 
Institute this work was done, for hus mterest and 
encouragement 

J L OLSEN 
Institut fur Kalorische Apparate und Kaltetechnik, 
E:dgenossische Technische Hochschule, 
Zurich 
Nov 8 


1 Shoenbeig, D , "Superconductivity", 74 (Cambridge, 1952) 

2 Jones, R V, Proc Phys Soc, B, 64, 469 (1951) 

3 Grenier, C, Spondim, R , and Squire, C, Physica, 19, 833 (1953) 

t Lasarew, B G , and Sudovstov, A I, Doklady Akad Nauk SSSR, 
69, 345 (1949) 


A Phase Diagram for | per cent Carbon— 
Iron Alloys containing up to [6 per cent 
Nickel 


Dorine the course of an investigation into the 
austenite stabihzation phenomena of nuon-nickel 
alloys contammg 1 per cent carbon, 1+ became 
necessary to obtam some knowledge of the limiting 
solubility of the carbide m the austenite There 
appeared to be no specific mformation avaiable 
concernmg the phase relationships of such alloys and, 
due to the promotion of graphitization by high nickel 
contents!, a great deal of uncertamty attends the 
nature of the 1ron—carbon—nickel ternary system 

Casts weighing 18 Ib were made m a high- 
frequency furnace, the mgots, the analyses of which 
are given in Table 1, were forged to ys-m diameter 
rods which were normalized from 1,050? C Speci- 
mens were machined, nickel-plated and tempered. for 
24 hr at 600°C before testing The progiess of 
transformation was followed dilatometrically, usmg 
a dilatometer previously described?, and temperatures 
measured by means of platmum/platmum-rhodium 
thermocouples peened centially into the specumens 
Readings were taken at 5 deg OC intervals with a 
heatingaate of 1 deg C per mm 

The results, presented m Fig 1, agree very well 
with the 1 per cent carbon section which may be 


Table 1  PRINOIPAL ALLOYING ELEMENTS OF THE NICKEL STEELS 











EXAMINED 
| No | %C 9,31 | % Si % Mn 
/ 1 | 102 008 | 023 0 32 
| 2 101 0606 ^! 019 0 36 
1 37 0 98 103 | 018 0 39 
| 4 102 201° 15 0 31 
1 5 102 3 06 | 021 « 0 34 
|: 6 | 100 4 09 0 13 0 32 
7 | 100 5 06 0 26 0 25 
8 | 0 93 710 0 30 0 19 
9 104 99 0 22 0 26 
4 10 | 09 158 0 47 0 42 
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Fig 1 Phase diagram for 1ron-carbon-nickel alloys contammg 
1 per cent carbon and 0 3 per ceni manganese, heating-rate 
1deg C/min 
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derived from a ternary diagram based on the assump- 
tion of carbide stability Thus Fig 1 does not take 
into account the presence of graphite, which may be 
found m the higher nickel alloys The effect of 
graphitization has been mvestigated? m an attempt 
to explain an anomalous increase m retamed austenite 
with mcreasing sustenitizing temperatures for certain 
nickel steels This abnormality was not observed 
m similar steels produced by carburization’, a fact 
which may possibly be explained by the absence of 
graphite As the latter steels were not prepared 
from the melt or subjected at any time to very high 
temperatures, the tendency to graphitize may not 
have been so pronounced. 

Graphite was observed in the alloys contammg 
5 per cent nickel and more, but was not appreciable 
except in the higher nickel alloys These alloys also 
gave creased retained austenite contents on quench- 
mg from temperatures above those at which all the 
carbides were in solution Estimates of the graphite 
content of the 15 8 per cent nickel alloy were made 
after quenching from various temperatures The 
results are presented in Table 2 and mdicate rapidly 
mereasing solubihty of the graphite with mereasing 
temperature of treatment 

It 1s suggested that there 1s a graphite solubility 
lme above, and roughly parallel to, the carbide hne 
in alloys contammg more than 5 per cent nickel 

Pronounced depression of the austenite—ferrite 
transformation on cooling 1s a characteristic feature 


V 
Table 2 ANALYSIS OF GRAPHITE RETAINED ON QUENOHING STEEL 10 
FROM DIFFERENT TEMPERATURES 





Spec No Oul- Mieroscopic 95 Graphite 
quenched appearance by chemical 
from analysis 
Al 750° 0 Uniformly dispersed 0 46 
ftne nodules of 
2 graphite 
A2 920° 0 As Al but smaller 018 
amount 
A$ 1,020° C As A 1 but very much 0 04 
smaller amount 
Ad 1,100? C As 43 0 05 
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of these alloys, and the diagram presented 1s noi 
generally applicable to transformations on coolmg 
P SAMUEL 
L G ¥Fince 
J R Rar 
Hadfields, Ltd , 
East Hecla Works, 
Sheffield 9 
Sept 13. 


a cr S , “Alloys of Iron and Nickel” (McGraw-Hill, New York 
2 Ward, J O, Jepson, M D., and Rait, J R, J Iron and Steel Inst 
170, 1 (1952) 


3Sadovskn, V D, and Bogacheva, G N, Doklady Akad Nauk 
SSSR , 83 (2), 221 (1952) 


+ Otte, H*M , and Ko, T, J Iron and Steel Inst , 178 (1953) 


l 
Tidal Forces and the Formation of 
Hurricanes 


RECENTLY, 1t has been suggested that tidal forces 
may play a part m the formation of hurricanes’, 
The idea that extra-terrestrial mfluences may serve 
in triggermg atmospheric phenomena has also re 
ceived attention from other pomis of view m recent 
articles5? However, it 1s to be questioned whether 
the hurricane data presented in Prof. C H Smuley's 
communication offer much support for the tidal 
hypothesis 


Table 1 












Dates and total No 
of hurricanes forming 
im each 7-day period 
as given in ref 1 


Total No of hurricanes per 7-day period 
for the period 1886—1951* 


East of 70^ W West of 70? W =Total 
Aug 24-81 28 25 8 33 





Sept 1-7 27 27 13 40 
Sept 8-14 40 31 17 48 
Sept 15-22 28 17 17 94 
Sept 23-80 175 10 15 25 
Oct 1-7 27 18 21 39 
Oct 8-14 26 16 23 89 





* These data were assembled by Mr J A Colón, University of 
Chicago They cover a somewhat longer period than those cited by 
Smiley This accounts for the differences between columns 1 and 4 
' The number of hurricanes forming per week has 
been taken from Smuey's communication and 1s 
shown. in the first column of Table 1 The increase 
m the number of hurricanes shortly before Septeraber 
23 and the decrease after that date, are cited as 
evidence that the frequency of formation is m phase 
with the magnitude of the tidal forces However, a 
somewhat different distribution 1s obtamed if the 
hurricanes are split mto two groups using the 70th 
meridian as a dividing line This tabulation, columns 
2 and 3 of Table 1, shows that although formations 
east of 70° decrease substantially after the middle of 
September, those west of 70° mcrease even up to 
the middle of October Data from other areas can 
also be cited as evidence that no close relation 
exists between the frequency of tropical cyclones and 
the magnitude of the tidal forces. For example, data 
from the north Pacrfict show that the maxunum 
frequency of typhoon formation occurs about Septem- 
ber 1 and shows an appreciable decrease by Septem- 
ber 23 - , 

The large decrease from the number of hurricanes 
formmg in the September 8-14 period to that for the 
September 23-30 period, which was shown to be stat- 
istically significant by Smiley, ıs quite interesting, 
however, since 1t shows up clearly m the divided data 
of Table 1 Presumably, this apparent smgularity 
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cannot be associated with the tidal forces, since the 
hurricane frequency increases agam after September 
30 whereas the tidal force 1s decreasmg. However, 
ib may perhaps be associated with the readjustment 
of the large-scale flow pattern of the atmosphere 
which must accompany the westward shift of the 
preferred area of hurncane formation during late 
September Charts of the frequency of hurricane 
formation prepared by Colón* show that durmg 
September and October the preferred areas of forma- 
tion in the Atlantic and m the Caribbean — Gulf of 
Mexico are separated by a longitudinal strip centred 
on the 70th meridian m which relatively few storms 
form It might therefore be suggested that the low 
frequency of hurricane formation durmg the period 
September 23-30 1s associated with a period when 
the atmospheric circulation m this region is in a 
transitional stage between the patterns which are 
favourable for eastern and western developments 
From this pomt of view the smgularity, if mdeed 
present, would be the result of significant changes 
m the atmospheric circulation over the subtropical 
Atlantic which occur at about the same time each 
year 
CHARLES L JORDAN 
Department of Meteorology, 
University of Chicago, 
Chicago 37, IIlmoss. 
‘Smiley, © H, Nature, 173, 397 (1954) 
‘Bowen, E G, Aust J Phys, 6, 490 (19053) 
'Palmer, C E, J Meteor, 10, 1 (1953) 


Fifth. Annual Report of the Typhoon Postanalysis Board, Anderson 
Air Force Base, Guam, Marianas Islands (mimeographed) 


i Colón, J A, Monthly Weather Rev, 81 (1953) 


Mr. Jorpan’s note suggests that the presence or 
ibsenee of land has a good deal to do with the 
formation of hurricanes I am heartily m agreement 
with this pomt of view. Hurricanes are essentially 
yceanic phenomena occurrmg generally to the east 
of land masses 

The fact that South America crowds north mto 
ihe Caribbean may account for the mteresting result 
Jordan obtams when he divides hurricanes into those 
zorn east and west of long 70°W The northern- 
nost pomt of South America is at about this longitude 
West of this point the Caribbean approximates to an 
nland sea, east of 15, one has an ocean open to the 
ast One would not expect to find hurricanes form- 
ng m the two areas m exactly the same way, nor 
would one expect to find atmospheric tides behaving 
n the same way m both In this connexion, I would 
;om$ out that if one divides hurricanes mto a large 
mough number of classes, say, according to longrtude 
tt birth, one can certamly obscure any trace of a 
adal force acting as a trigger within a given class 

The arguments offered by Jordan do not seem to 
'oncern the validity of my reasonmg based on the 
rear-by-year count of hurricanes It would be helpful 
f a measure of magnitude were available for individual 
1urricanes, numbers alone do not tell the whole 
tory. Also, there seems to be some question as to 
whether the avaiable counts of hurricanes and 
ipphoons can be considered reasonably complete 
Tor example, on examining the statistics, one suspects 
ihat more hurricanes have been found near steamer 
anes or near inba&bited islands than in the open 
::»ean The important activity of weather recon- 
laissance aeroplanes in recent years may easily have 
noreased the average number of hurricanes discovered 
na year 
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If 16 proves to be true that there 1s a tendency for 
two or more hurricanes to form at about the same 
time im areas widely separated in longitude, the tidal- 
force trigger concept will be strengthened I do not 
have at my disposal adequate observational material 
to carry out this mvestigation I hope that someone 
who has both the necessary data and the requred 
mathematical background will look at this problem 
One remembers that ‘Edna’ 1954 was coming up along 
the Atlantic coast at the same tıme that a severe 
typhoon was moving m toward Okinawa and Japan. 
Later, when ‘Hazel’ 1954 was moving northward, 
another severe storm, perhaps of hurricane strength, 
was moving northward in the Atlantic Ocean a long 
way to the east of the United States east coast 

If my estimates of phases and strengths of 
atmospheric tides are correct,®1955 and 1956 should 
be good years m which to study this tidal-force tigger 
concept. 

CmanLES H Sumey 

Ladd Observatory, 

Brown University, 

Providence 12, RI 


Cytoplesmic Granules in Fibrogenic Cells 


A SYSTEMATIC investigation mto the method of 
elaboration of intercellular material m connective and 
skeletal tissues has shown that cytoplasmic granules, 
which contain polysaccharide protem components, are 
present im fibrogenic cells of the fowl embryo both 
m vivo and wn vitro 

When tissue cultures of frontal bone, tendon or 
cornea are grown by the hanging-drop technique m a 
fibrin-free liqmd medium and viewed in the living 
state by phase contrast, cytoplasmic granules of 
0 7-2u in diameter are very conspicuous in the 
outgrowing cells. Tuxme-lapse emé-photography has 
been used. to record their behaviour , the granules axe 
seen to cluster around the nucleus and to be in con- 
tinual motion in the cell processes, where they are 
often aligned ın rows of several granules (Fig 1), they 
move independently of one another and generally 
along the axis of ahgnment | Unde: the oil-imroersion 
lens, the granules show the presence of & less dense 
centre and in some instances (withm the limuts of 
optical resolution) two or more granules appear to Jom. 
together They persist throughout mitosis and are 
still plentiful when some intercellular material has 
been formed On application of Janus green, the fila- 
mentous mitochondria take up the stam, whereas 
the granules remain colourless The granules aie also 
stained supravitelly by neutral red and gentian violet, 
which confirms the views of previous investigators!. 

Under the electron mucroscope, fibroblasts, osteo- 
blasts and osteocytes cultivated duectly on electron 
microscope grids and fixed by osmium tetroxide show 
granules (Fig 2) closely smar in appearance to 
those of the ling cell, they are seen to have a 
diffuse margin and are less dense than the smaller, 
sharply defined hpid globules that are also present? 
Thin sections of cultures cut parallel to the surface 
of the migrating cells show variations of internal 
density m the granules, whereas the central zone 
sometimes appears as a separated region. Simularly, 
1n thm sections of tissues from the embryo, the cyto- 
plasmic granules in fibrogenie cells aie seon to be 
non-homogeneous in structure 

It has been found that the gianules contam 
polysaccharide, since after fixation and extraction for 
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^ (1) Phase-contrast photomicrograph of part of an osteoblast 
growing fiom a living culture of frontal bone, showing the 
cytoplasmic granules, some of which are ahgned m rows Part 
of the nucleus can be seen on the left- of the photograph 


x 1,500 
(2) Electron micrograph of part of a similar cell showing the 
diffuse periphery of the granules and the denser hpid globules 
x 8, 


Mixed by osmium tetroxide vapour 
lipids and glycogen, they remain intact and can be 
stained by the use of the periodic acid — Schiff tech- 
nique In sectioned tissue the periphery of the gran- 
ules appears to stain, while the centre remains colour- 
less , the presence of a free aldehyde 1s excluded as the 
periodic acid—-Schiff method gives a negative response 
without piior oxidation The polysaccharide may be 
acidic in nature, as a positive reaction is obtamed 
by the dialysed iron procedure of Hale®, but this 
method may not be highly specific On addition of 
metachromatic stains (toluidine blue, thionine) to lhv- 
ing tissue cultures, the granules show the red—purple 
of metachromasia withm three minutes, this may 
imply the presence of macromolecules with negative 
charges It ıs umportant to stress that in cultures 
grown in Tyrode solution alone the outgrowing cells 
from a tendon explant, foi example, still show the 
presence of metachromatic granules, this would 
indicate that they have not absorbed metachromatic 
substances from the normal culture medium m which 
they are grown These factors suggest that part at 
least of the polysaccharide content of the granules 1s 
mueopolysaecharide In this connexion ıt 1s of interest 
that Geish and Catehpole* have recorded barely 
resolvable intracellular granules in fibroblasts and 
postulated that they may be of & glycopiotem 
nature, and Heller-Stemberg* has suggested a similar 
component in frozen-dried preparations of meta- 
physial bone celis of the rat, and associated their 
presenee with the deposition of new bone 

That the granules contan some protem is 
suggested first by their ability to take up basic 
dyes such as eosin, and secondly by ultra-violet 
microscopy of the living tissues, where there is 
absorption at 280 mu while there 1s no absorption 
at 313 mu. In preparations stamed by the May 
Grunwald-Ciemsa (Jacobson and Webb‘) and methyl- 
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gieen pyronme methods for ribonucleoprotem and 
deoxyribonucleoprotei, or by the Feulgen technique 
for deoxyribonucleic acid alone, the granules give no 
specific stamung reaction for either nucleoprotein, 
noi are the granules destroyed by digestion with 
ribonuclease or deoxyribonuclease for periods sufficient 
to remove the known content of ribo- or deoxyribo- 
nucleic acid from the cells On the other hand, in 
hvmg tissue the granules absorb at 265 mp, this 
may be due to spiead resulting from the 280 mp 
absorption, or may indicate the presence of a nucleo- 
protem which the stammg techniques have failed to 
demonstrate and the nucleases have failed to remove 
However, so far as can be ascertained, both protem 
and polysaccharide are present in the same granule 

The granules give an alkaline phosphatase reaction 
by the use of the Gomori-Takamatsu technique, which 
may well be correlated with the known phosphatase 
activity of fibrogenic tissue This suggests that 
enzyme activities may be localized within the 
granules, while the existence of other components 
cannot at this stage be excluded : 

As the cytoplasmic granules persist throughout al 
stages of growth of the tissue, ıb is reasonable to 
associate their presence with the elaboration of the 
intercellular material. It 1s therefore suggested that 
the polysaccharide and protem components of the 
granules may have fibrogenic properties , the granules 
may secrete, not necessarily contmuously, a part or 
the whole of the ground substance, they may 
synthesize the collagen fibril itself, or they may 
contam precursors for the complex extracellular 
material. The method whereby the polysaccharide 
and protem components leave the cell ıs not yet 
clear, however, for m the living cell no extrusion 
of mtact granules has been observed 

I wish to express my thanks to Prof J T Randal) 
and to Dr H B Fell for their advice and guidance. 
and to Dr J Chayen for the ultra-violet microscopy 

S FrrroN JACKSON 
Medical Research Council Biophysics Research Unit, 
Wheatstone Physies Laboratory, 
King’s College, London, W C 2, 


and 
Strangeways Rescarch Laboratory, 
Cambridge Oct 5 
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Source of the Phlei Growth Factor 
for Mycobacterium johnei 


Ir was first shown by Twort and Ingram? thai 
extracts of Mycobacterrum phlew and certam othe 
acid-fast bacilli contamed a growth factor essentia. 
for the laboratory cultivation of Mycobacterrum 
johner They? also obtained growth of M johner ox 
media contaming aleohohe extracts of certam fooc 
materials of cattle Since extracts of organs of cattle 
did not contam this factor and since the principa, 
lesions of Johne’s disease are confined to the mtestine 
they concluded that food was the\probable source 
of the growth factor sn vwo Francis et al 3, however 
obtained only a very slight stimulation of growtl 
with some extracts of food materials, a stimulatior 
which they considered to be due probably to sub 
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stances unrelated to the growth factor, other ex- 
tracts gave completely negative results In all this 
work a form of mspissated egg was used as the basal 
medium 
Since ıt was thought possible that either substances 
present in food might be altered by enzyme or 
bacterial action in the gut to growth factor, or that 
the bacteria normally present there might be a source 
of that substance, 15 was decided to repeat and extend 
the observations of these two groups of workers 
This study was facilitated by the availability of 
modifications! of Dubos’s media suitable for the 
cultivation of M Johne 
Materials to be examined were first dried m a 
desiccator and then extracted with ethanol m a 
manner similar to that used for extracting M phler. 
Each extract was added to media m two-fold fallmg 
amounts, the highest final concentration ın the media 
bemg the equivalent of 100 per cent of the dried 
material before extraction, and the lowest 15 per 
.gent Aqueous extracts of the dried materials were 
also studied and, m some cases, fresh unheated 
Seitz-filtered extracts The basal media employed 
were the modifications! of the liquid and solid media 
of Dubos and egg media, to none of which had 
M phle: extract been added Two strams of M 
Johne? were used as indicator strams These would 
not grow at all on media devoid of phler extract 
They were hghtly moculated on to media under test, 
and ineubation was carned out at 37°C for six 
months Extracts of the following were exammed 
(1) Muscle, liver, pancreas, mesenteric and 
bronchial lymph nodes, mtestinal wall, rumen con- 
. tents and intestinal contents of ten healthy cows 
The diet of five of the cows for some time before 
slaughter had consisted mainly of fresh grass The 
others had been fed on hay, kale and various 
concentrates 
(2) Rumen contents, mtestmal contents and 
mesenteric lymph nodes of two cows that had died 
from Johne’s disease 
(3) Broth cultures of rumen and intestinal contents 
of two healthy cows and two that had died of Johne's 
disease 
(4) Intestinal contents of three sheep, three pigs, 
three horses and three rabbits 
(5) Five specimens of commercial dried grass meal, 
‘five of fresh grass, three of milk and two of oats, 
wheat, lucerne, clover, kale and hay. 
No visible growth of M johner occurred on media 
containing any of these extracts 
These results do not support the view of Twort 
and Ingram that food materials are the probable 
source of the growth factor en vwo It 1s more prob- 
able that the production of this factor 18 restricted to 
acid-fast bacill and that, as suggested by Francis 
et al, M johner does not require a supply of growth 
factor from an external source when growing m wwo, 
but ean synthesize ıt as adapted strams do «n viro. 
This observation is of significance when the control 
of Johne’s disease 1s considered 


H. WILLIAMS SMITH 
Animal Health Trust, 
Houghton Grange, 
Huntmgdon Aug 25 
1Twort, F W, and Ingram, G L Y, "Johne's Disease” (Bailliére, 
Tindall and Cox, London, 1913) 
2Twort, E W, and Ingram, G L Y, Zbl Bakt (Abt 1, Ong), 78, 
277 (1914) 
? Franci, J, Macturk, H M, Madmaveitia, J, and Snow, G A, 
Biochem J, 55, 596 (1953) 
4Wihams Smith, H, J Path Bact, 68, 375 (1953) 
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Effect of Vitamin A Deficiency on the 
Cerebro-spinal Fluid Pressure of the Chick 


ANIMALS reared on a diet deficient in vitamun A 
suffer from a syndrome characterized by the appearance 
of muscular meco-ordmation and weakness, followed 
by paresis, fits and finally death!. This condition 
occurs in poultry, and has been regarded either as & 
primary disorder of the central nervous system?, or 
alternatively as produced by the compression of & 
normally growing nervous system by an abnormally 
growing skeleton? In a prelimmary series of experi- 
ments, we repeated the work of Wolbach and 
Hegsted?, using a diet contammg no detectable pro- 
vitamin, A During the course of these experiments, 
we found that the cerebro-spipal fluid pressure in the 
experimental chicks was considerably raised (180— 
200 mm of water) as compared with that of a group 
of control chicks on the same diet with the addition 
of an adequate supply of vitamin A (90-105 mm. 
of water) 

Further expermments were designed to determine 
more accurately the relationship between the cerebro- 
spmal flud pressure and hypovitammosis A Day- 
old chicks were placed on the followmg diet white 
maize 56 parts, wheat middlings 25, casem 12, dried 
yeast powder 4, calerum carbonate 1, bone flour 1, 
salt 1. 180 BSI umts of vitamun D, was added to 
each pound of the mash, and the diet was also 
supplemented with vitamm K and riboflavmm This 
diet contamed 1 6 ppm of carotene The chicks 
were weighed twice weekly and showed normal gam 
of weight Cerebro-spmal fluid pressure measure- 
ments were made on these chicks at various ages 
&nd the results are shown m Table 1 


Table 1 














Mean pressure of cerebro- 
spinal fluud (mm water) 
Standard error in brackets 


Age of chicks in days | No examined 





80 4 108 (16 8) 
62 21 157 (7 8) 
88 7 > 180 (12 8) 
125 3 212 (19 3) 





(Standard errors are based on a pooled estimate of variance within 
groups ) 

Measurements on ten normal chicks of comparable 
ages confirmed that.the average pressure of the 
cerebro-spinal flud m the healthy chick is less than 
100 mm of water‘. Thus the cerebro-spmal fluid 
pressure m the experimental chicks was raised well 
above normal values A statistical analysis of the 
results showed that there was a constant rate of 
increase of pressure with age, of estimated amount 
103 mm per day with standard error-0 243 (31 
degrees of freedom, P < 0:001) None of the experi- 
mental chicks showed any visible signs of neurological 
disease at the tyme when the cerebro-spmal fluid 
pressure was measured, and at necropsy no bony 
abnormality was found. 

Raised cerebro-spmal fluid pressures m vitarum A 
deficiency have previously been reported m the calf5, 
the sheep’, and the pig? These findings, together 
with those reported above, mdicate that a raised 
cerebro-spinal fluid pressure is one of the earliest 
manifestations of vitamin A deficiency m experi- 
mental animals, and that it may make 1ts appearance 
before any overt sign of neurological disturbance 
becomes evident 

This work was supported by a grant from the 
Nuffield Foundation. We wish to thank Mr H E. 
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Damiels for the statistical analysis, and Miss M 

Elhngton for technical assistance 
D H M WooLLAM 
J W MiIiLLEN 

Department of Anatomy, o 
University, Cambridge 
Sept 21 
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. Carotenogenesis in Haematococcus 
pluvialis 


Iw a recent communication!, Goodwin and Jami- 
korn state that hght 1s necessary for the synthesis of 
astaxanthimn, the carotenoid responsible for the red 
colour in the alga Haematococcus pluvralis It 1s not 


~ clear whether this conclusion is reached as a result 


of their own experience or whether they are referring 
to earher information? In my opinion the conclusion 
is erroneous, for the following simple experiment 
convmemgly demonstrates that dark synthesis 1s 
possible The medium consists of 50 mgm /l soi 
extract (1 per cent v/v of an extract yieldmg 5 gm 
dry-weight of humic substance per litre on acidifica- 
tion), contaming an amount of metabolizable nitrogen 
equivalent to 5 mgm 1l potassium nitrate, and 1s 
enriched with 500 mgm’ /] anhydrous sodium acetate 
A single green motile cell placed m 6 ml. of ths 
medium multiphed, ın complete darkness at 13-18? C. 
with a relative growth-rate (log, mcrease per day) 


15 V V 


32 — 
| / 


10 
E: 
5 
i Ri 
5 
0 
Mec cmm zar c 
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Days 
Fig 1 Growth of H plüvialus from a single cell in the soil extract 
medrum with 500 mgm /} sodium acetate Open circles, m the 
light, closed circles, in the dark The arrow-heads indicate the 
first appearance of the carotenoid imn the cells on microscopic 
examination 
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of 0 55-0 6, to a maximum of 211? cells per ml m 
thirty days, further inerease bemg prevented by 
nitrogen depletion At this juncture the cells were 
still motile and green Astaxanthin first became 
visible ın the cells on microscopic examination four- 
teen days later, that 1s, on the forty-fourth day of 
the expermment  Encystment was complete after a 
further ten days, by which time enough astaxanthm 
had accumulated for the cells to appear bright 
orange to the naked eye 

A comparison of these rates with those obtemed 
m identical media in the hght reveals quantitative 
differences (Fig 1) In the light, the carotenoid 
first appears not more than two days after the com- 
pletion of growth For clear-cut results, conditions 
have to be such that exponential merease continues 
to the point when nitrogen becomes limiting, a con- 
dition which is met by the medium quoted The 
relative growth-rate m this medium, with a hght 
intensity of 100 ft candles and with carbon dioxide 
remaining m equilibrium with the atmosphere, 1s about 
double the dark-rate On the other hand, the rate of 
astaxanthin synthesis, estimated on the tıme interval 
between arrest of growth and first appearance of the 
carotenoid on microscopic examination, appears to 
be some seven times greater m the hght 

However, a mere difference m magnitude between 
the ratios of the two rates 1s insufficient to prove that 
hght 1s necessary for astaxanthm synthesis, or, indeed, 
has any action other than indirectly through the 
photosynthetic apparatus 

It is umportant to stress that dark synthesis can 
be overlooked for the 1eason that, when comparing 
hght- and dark-cultures of the same age, the hghi-j 
culture 1s mvariably more advanced than the dark 
and so reaches the pomt at which the accumulation 
of the red carotenoid begins (that 1s, when cell- 
division ceases) much sooner than the other 

M R Droop 
Marme Station, 
Millport, Scotland 
Sept 15 

1 Goodwin, T W, and Jamikorn, M, Biochem. J, 57 (8), 376 (1954) 
* Lwoff, M, and Lwoff, A, CR Soc Bil Paris, 105, 454 (1930) 


Saccharides of Different Varieties of 
Indian Rice ‘ " 


Tus saccharides of seven rice samples (Oryza satwa 
Linn ), including some old ones that are in common 
domestic use, have been investigated, with the view 
of correlating the carbohydrate changes 1n stored rice 
with the nutritive value and taste Four kinds of 
raw rice (basmati) and three types of parboiled, rice 
(saila) were chosen (basmati and sala are the local 
names for raw and parboiled rice respectively in 
northern India) Among the raw rice were included 
two one-year old samples, one new sample and a 
fourth that had been stored for three years m tins 
(30 + 5°C) The parboiled rice consisted of the 
varieties Burdhwan, Mampuri and Patna 

Circular paper chromatographic technique, as 
described by Giri and Rao}, was adopted The resolu- 
tion of the saccharides was effected by spottmg 
50 ul of the water extract of each sample on the 
circumference of a circle drawn at the centre of a 
circular Whatman No. 1 filter paper (33 0 cm diam ) 
Along these were also run a mixture of known sugars, 
meluding maltotriose and maltotetraose, recently 
isolated by Whistler and Hickson? from corn syrup 
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Table 1 
Rawree > Parboiled 11ce 
Known p I 
Sugars mixture Basmati Basmati Basmati Basmati 1 m : old 3 Sala a 1 d 
lyr old lyr old new 3 yr old (Burdhwan) (Mainpuri) (Patna) 
B, 2 B; B, 1 $i Ss 
Fructose 10 110 111 111 109 
Glucose 1 00 1 00 1 00 100 100 1 Q0 1 00 i oO 
Galactose 0 93 0 93 0 92 - 0 90 091 0 90 091 
Sucrose 0 80 0 80 0 79 0 79 0 73 0 79 0 80 0 79 
Maltose 0 70 9 69 0 69 - 0 64 0 64 0 64 0 65 
M - - - - 051 - 0 54 - 
affinose 051 0 52 052 - 0 50 , 
Maltotriose 051 0 52 0 51 - 0 50 0 80 0 $0 o 5 
Maltotetraose 0 40 - - - 0 40 - 0 40 - 








After ırrıgatmg the chromatogram with n-butanol — 
acetic acid — water? (40 10 50) for 16 hr, the sugars 
were located by spraying with aniline-diphenylamme 
phosphate! The separation of various sugars 1s 
shown m Fig 1, and Table 1 represents the correspond- 
ing Rg values 
.- The «somaltose bands in B, and S, were yellowish- 
brown m colour, similar to glucose, but quite distinct 
from the blue colour given by maltose, maltotriose 
and maltotetraose Raffinose bands were brown, and 
those contaiming a mixture of raffinose and maltotriose 
lirty-blue The tri- and tetra-sacchande bands were 
urthe: confirmed by elutmg them with water from 
» separate chromatogram, hydrolysmg with 05N 
sulphuric acid and subsequent neutralization with 
;»anum carbonate 

Mixed chromatograms were 1un with the test 
‘amples and the known sugars using n-butanol — 
wetone - water (20 70 10) as the developmg 
iolvent 

Tt 1s mteresting to note that no zsomaltose, malto- 
nose and maltotetraose were detected by Williams 
nd Bevenue* m American-grown rice samples This 
eems to have been due to the fact that ther rice 
amples were not so old, and no enzymatic degrada- 
10n of starch had taken place 








Fig 1 Circular pape: chromatogram showing the separation of 


sacchaiides of different rice samples K, known sugars, F, 

fructose , Gl, glucose , Ga, galactose, §, sucrose, M, maltose , 

IM, womaltose, Ra, raffinose, MT, maltotnose, MTT, 
maltotetraose 


It has been observed that fructose, glucose, 
galactose and sucrose are cémmon m almost all 
vaiieties of rice Galactose 1s not detected in new raw 
rice  Raffinose 1s more abundant m parborled rice 
(saila) Storage results m the production of a greater 
proportion of these lower saccharides The formation 
of maltose, zsomaltose, maltotriose and malto- 
tetraose m old samples 1s possibly due to the action 
of «-amylase on starch 

These changes i old rice may contribute towards 
its improved digestibility and better taste, m con- 
formity with the views of Sahasrabuddhe and Kibe* 

Thanks are due to Dr R L Whistler, of Purdue 
University, United States, for kindly supplying 
maltotriose and maltotetraose 

D B PaniHAR 

Defence Seience Laboratory, 

Hillside Road, 
New Delhi 
Aug 9. 
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Shikimic Acid in Grass 


In a paper describing, enfer aha, the isolation of 
quinie acid from grass}, 16 was suggested that one of 
the acids (termed ‘acid B’) present in the grass 
extracts might be shikimic acid or a closely allied 
acid Acid B appeared to be identical with ‘acid G^ 
found by Davies and Hughes* m grass and stated by 
them to be a monobasic acid of relatively high mole- 
cular weight At the time, only a few milligrams of 
acid B was available m solution, and comparison by 
paper chromatography with authentic shikimue acid 
showed that the two acids had the same Ep m 
butanol — formic acid — water, but m benzyl alcohol — 
tert-butanol — 1so-propanol — formic acid — water and 
propanol — ammonia — water the mixed acids gave 
two spots of closely similar Rp value 

Upwards of 100 mgm of acid B has now been 
obtained from extracts of a pure stram of grass 
(Lolvum perenne) dried at 80°C m a current of ar 
This specimen had a melting pomt of 183-184" C 
(corrected), mixed melting pomt with authentic 
shikmic acid’ (kindly supphed by Dr H O L 
Fischer) 184-184 5° C (corrected) The elementary 
analysis gave C, 47 9, H, 5 65 per cent, calculated 
for shikime acid, C, 48 3, H,5 79 per cent Molecular 
weight by titration, calculated as a monobasic acid, 
was 172 6, shikimic acid has a molecular weight of 
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1740 [a]%? for acid B was found to be — 179 b^ 
(water, 20 mgm m 05 ml), Eykman? gives [a] 
for shikimic acid as — 183 8° (water, C = 4 03 per 
cont 

a B and shikimie acid gave identical Rp values 
(alone and mixed) m the three solvent systems 
mentioned above It has now been shown that the 
two spots of closely similar Rp values found previously 
for acid B and shikimic acid were due to contamina- 
tion of acid B with glyceric acid, some, at least, of 
which was probably formed by the action of the 
anion exchange resm on the sugars of the origmal 
grass extracts durmg the separation of the acids 
We have found that even weakly basic anion exchange 
resins such as ‘Deacidite G’ react m the ‘OH’ form 
with sugars to give several acids, moluding glyceric 
acid, which has an Rp value silar to shikimic acid 
in the three solvent systems used In the present 
work this difficulty was overcome by usmg ‘Deacidite 
G' m the acetate form for the separation of the acids 
from the sugars m the grass extracts freed from 
amuno-acid 

It 1s now beyond doubt, therefore, that acid B of 
grass 1s shikimie acid Work is proceeding on the 
isolation of the other unidentified acids m the grass 
extracts, and the results will be reported in detail 
elsewhere 

A. RICHARDSON 


Edward Davies Chemucal Laboratories, 
University College of Wales, 
Aberystwyth 
A © Hurme 
Ditton Laboratory, 
Food Investigation Organization 
(Department of Scientific 
and Industrial Research), 
East Malling, Maidstone, Kent 
Sept 16 
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Effect of «-Naphthalene Acetic Acid 
on Yield of Indian Cotton 


Repvcrion m boll sheddmg was noticed when 
injuries to the cotton plant were reported as a result 
of spraymg with 2,4,dichlorophenoxy acetic acid? 
Depletion of non-reducing sugars and accumulation. 
of protems and amimo-acids are common effects 
of several synthetic hormones*. Applications of 
«-naphthalene acetic acid and certam other growth 
regulators have been found to effect an increase in 
the setting percentage of bolls and yield of seed 
cotton? The effects of the applications of these 
hormones on photosynthetic activity and fruitmg 
with enhanced carbohydrate-nitrogen metabolism m 
the cotton plant have been recently studied: 

Most of these observations were made on American 
or other exotic varieties of cotton A prelummary 
mvestigation on the effects of «-naphthalene acetic 
acid on the carbohydfate changes m the leaves and 
yield of geed cotton of Dhar 43 (an improved strain 
of Bhoj, Gosseprum arborevum) was undertaken durmg 
the 1953-54 cotton season An attempt was made to 
find whether the application of «-naphthalene acetic 
acid as a spray on desi (Indian) cotton plants would 
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Table 1 
I 
Yield. of Increase 
Treatment seed cotton over Inerease 
(Ib per aere) control (per cent) 
Control 406 2 — — 
Early spray at the 
; active stage of 
| vegetative growth 
i ilOppm 567 0 101 4 21 75 
20ppm 537 6 4 i1 15 31 
30 ppm 516 6 50 4 10 81 
Late spray at the 
commencement of 
reproductive phase 
10ppm 582 6 , 1164 | 24 96 
20ppm 593 2 127 0 27 24 
i 30ppm 569 1 102 9 22 07 














Standard error of response over control, 45 8, significant differenct 
75 


prove beneficial at the active stage of vegetatiw 
growth or at the onset of the reproductive phase 
The hormone was appled in three doses, of 10, 2! 
and 30 parts per milhon 
Carbohydrate-nitrogen status m the leaves of tla 
plants receiving late spray was higher at certan 
stages of growth than all other early spray tieatment 
and the control Also, there appears to be mor 
effective carbohydrate utihzation by plants recervin; 
late spray, because of thew comparatively highe 
yield of seed cotton than any other early spra, 
treatments 
Early spray of 10 ppm of a-naphthalene aceti 
acid and all the three late-spray treatments showe: 
statistically significant merease in the yield of see 
cotton, over the control Percentage mereases 1 
yield were more in late-spray treatments than 1 
early-spray treatments 
These observations are bemg extended for con 
firmation and will be published m detail elsewhere 
We are grateful to Prof R H Dastur, plan 
physiologist for the Scheme for Cotton Physiologict 
Research, Indian Central Cotton Committee, fc 
guidance, the financial support of the Committee fc 
this mvestigation 1s also acknowledged 
JAYENDRA BHATT 
R V Dare 
Scheme for Cotton Physiological Research, 
Institute of Plant Industry, 
Indore 
Aug 16. 
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Distribution of Pelmatohydra oligactis 
(Pallas) in Scotland 


SiwcE 1918, Hydra vulgaris attenuata and Hyd: 
vulgaris vulgaris have been cultivated m the Not: 
Dame Laboratory for teachimg purposes Ve 
occasionally these cultures have had to be replenishe 
from outside sources. It was not until 1946 that 
noticed tHe occurrence of Pelmatohydra olhgach 
which I felt sure had been mtroduced m materi 
obtamed from a dealer ın the south of Englan 
The Hydra vulgaris vulgaris were completely ouste 
by the rapid spread of Pelmatohydra ohgacts |] 
October 1947 all the specimens were reproducn 
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luxuriantly , even small mdividuals were covered 
with testes After this efflorescence, the organisms 
zave place to Hydra vulgaris vulgaris 

_ Although our collectmg was by no means ex- 
laustive, and was not primarily for hydra, yet we 
1ever recorded Pelmatohydra oligactis m our catches. 
Indeed, Lhad concluded from laboratory observations 
shat this species required a warmer temperature than 
shat of the Glasgow area It was a great surprise, 
sherefore, to be shown by Mz A MacKinnon (of the 
Zoology Department, University of Glasgow) a catch 
of Pelmatohydra olagactis obtamed by his collectors 
from water-weeds of a Milngavie pond The or- 
sumstantial evidence pomts to the fact that the 
species has spread to Scotland Unfortunately, 
records of the occurrence of Hydia m Scotland are 
not easily obtainable I should be grateful for 
information of the existence of Pelmatohydia olagactss 
in Scotland before 1940 

Monica TAYLOR 
„~ Notre Dame College, 
Glasgow 
Sept 29 


Enhanced Light Absorption by Compounds 
in Chromatograms 


We have mvestigated some characteristics of a 
hyperchromie absorption of hght that takes place 
when a compound m dry chromatographic paper 1s 
transıllummated with radiation of absorbable wave- 
length. Laurence: has previously noticed and mter- 
preted such enhanced absorption, but no results were 
presented, and the phenomenon has escaped general 
recognition It is a true? absorption, and not & 
mamfestation of varying spatial distribution of the 
transmitted light All evidence indicates that ıb is 
caused by transit of photons through dry paper via 
paths longer than rectilinear Imes directly through 
the paper and the layer of absorbmg compound 
therem Multiple refractions augment the effective 
optical depth m the manner described by Keilm and 
Hartree in photometric studies of compounds in 
devitrified frozen. solvents? 

To evaluate true absorption of ultra-violet hght 
without interference from effects of variable geo- 
metrical distribution of the transmitted light, several 
techniques were applied and found to yield the same 
results A fluoroscopic photometer! was appled in 
some instances because it mtercepts and responds 
uniformly to the total hght transmitted by a paper- 
gram For application of other detecting systems, 
dry Whatman No 50 paper sealed m polyethylene 
was used to scatter randomly the incident hght or 
transmitted hght, or both, the diffuse transmission 
pattern resembles that of visible light on passage 
through opal glass® 

That the hyperchromic absorption is dependent 
upon hght refraction was established by saturating 
papergrams with oll (‘Nujol’) and other hquids of 
refractive index approaching that of cellulose, c 1 5 
The absorption of 254 my hght was dimmished by a 
factor close to one-third (Figs 1 and 2), and was 
restored on removal of umpregnating fluid by evap- 
oration or by washing with an appropriate volatile 
solvent Restoration of nyperchromic absorption 
durmg evaporation of a volatile liquid was followed 
kmetically and found to occur smmultaneously for 
several deposited compounds and for absorbing 
constituents of the paper itself Tıme curves for 
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Pig 1 Absorption of light of 254 my as a function of thick- 
ness of absorber (4) Adenyh acid layer 16 millimieromoles per 


sq cm thick m dry Whatman No 11 paper, (B) dry Whatman 
No 11 paper, (C) adenylic acid of same thickness in oiled paper , 
D) oiled paper 
increased absorption parallel those for increased 
scattermg of collunated hght away from the hne of 
incidence 
Typical findings for absorption of hght of 254 my 
are shown in Fig 1, where density was measured with 
an extremely sensitive photon counter designed for 
chromatographic densitometry With J, at 5,000 
photons pex sec without absorber, the absorbing 
layers were inserted between a source of diffuse 
monochromatic hght and the detector Whenever 
the mtensity of light transmitted to the detector 
decreased to less than 50 photons per sec , the mubal 
photon flux was restored by adjusting mtensity of 
meident hght, and the measured density of 2 0-3 0 
was added to subsequent values Absorption by 
constituents normally present m chromatographic 
papers and by deposits* of adenylic acid is seen to 
follow the Lambert—Beer law 
Optical density = E = logio LoT = kt (1) 
For absorption per layer of absorber, ¢ represents the 
number of thicknesses or sheets. To consider absorp- 
tion of deposited compounds on a molar extmetion 
basis, the thickness i8 conveniently expressed in 
dimensions of mass and area*®’, thus 
Thickness (M/1,000 cm ?) = length (em) x 
concentration (M/1,000 cem ?) (2) 
If dry chromatographic paper 1s used, the constant, 
k, may be regarded as a molecular extinction co- 
efficient, cs, for a compound in a diffusely *scattermg 
matrix While the value of this coefficient is de- 
pendent upon properties of the standard matrix used 
and dimimishes ın magnitude as the thickness of 
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Fig 2 Spectral absorption curves of adenylic acid in paper 

and solution Thickness of nucleotide, 40 mullimicromoles per 

sq cm g) Jn dry Whatman No 50 paper, (B}m oiled Whatman 
o 50 paper, (C) im neutral aqueous solution 
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deposit per sheet of paper mecreases, studies to be 
presented ın a detailed report show a simple relation- 
ship to the conventional molar absorption coefficient 
IH, for a smgle sheet of dry Whatman No 11 
paper is shown to be 10m Fig 1 Corresponding 
values for Whatman papers No 1, 50, 3MM and 
8 are 13, 1 3, 2 0 and 2 4 respectively For a 16 
milhmieromole per sq cm layer of adenylic acid 
in neutral Whatman No. 11 paper, Fig 1 shows that 
Es, 18 1 19, and the egos, 15 calculated to be 74,000 
This exceeds by a factor of 5 2 the’value of e954 for 
adenylic acid m neutral aqueous solution? 
Conformity of the density to thickness relation- 
ships of Fig 1 with the Lambert~Beer law contrasts 
sharply with results of studiesé? wherem multiple 
thicknesses of absorber were evaluated in single sheets 
of chromatographic paper Departure from Inearity 
under the latter condition occurs with use of mono- 
chromatic light, and 15 adequately explamed on two 
bases the fractional dimmution of optical density 
due to the presence of relative holes and valleys 
in a single sheet of paper becomes greater as the 
average density mereases, an effect which is small 
with papers that are thick, uniform and dry, a 
second and fundamentally important basis is m- 
herent to the three-dimensional absorption mevitable 
in & diffusely scattermg matrix A linear increase 
of density with thickness (Equat 1) 1s theoretically 
tenable only if each mcrement of absorber exerts no 
influence on the fraction of incident photons absorbed 
by the other layers Such an mfluence 1s exerted 
when successive layers of absorber are added to a 
single diffusely scattermg matrix, that 1s, a smgle 
sheet of chromatographic paper At small thick- 
nesses (Equat 2) of absorber, the average path- 
length of “transmitted photons must be nearly three 
times the lmear distance through the paper due to 
equal excursions into the two dimensions of the plane 
of the paper Multiple reflexions from surfaces and 
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total reflexions inside fibres of the paper may further 
augment the path-length By preferential removal 
of those photons which are scattered over the paths 
of greater length, each increment of absorber must 
shorten the average photon path through all sub- 
sequent meirements To an ever-mereasing extent, 
the transmitted photons will be members of the small 
fraction which, m the process of diffuse scattermg, 
happens to be directed along the shortest paths 
through the paper Hence, the AE due to each At 
will become smaller as Æ increases 

While the foregomg considerations preclude rigorous 
lmearity of density to thickness plots for compounds 
in the form of deposits in a single sheet of paper, 
empirical relationships ean be established with high 
precision. Reported methods for securmg rectified 
plots®:” are of some value, but fail when applied 
over wide ranges of absorber thickness 

Absorption by adenylic acid as a function of wave- 
length (Fig 2) was estimated with conventional 
techniques Removal of collimated incident light 
by the nucleotide was determmed by comparison with 
a blank usmg the Beckman spectrophotometer with 
the 4,300 photomultipher attachment Investigation 
of other compounds shows that hyperchromic absorp- 
tion occurs throughout the ultra-violet and visible 
spectra 

Full smpheations of hyperchromic absorption m 
chromatographic densitometry 1emam for future 
appraisal It is quite constant under standardized 
conditions, and appears to be a useful property if 
recognized 

This work was aided by a grant from the United 
States Atomic Energy Commussion : 

T D Prics 
a P B Hopsox 
D F AsHMAN 

Departments of Biochemistiy and Urology, 

and the Institute of Cancer Research, 

Columbia University College 
of Physicians and Surgeons, 
and Francis Delafield Hosprial, 
New York 32, N Y 
Aug 23 
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Adsorption of Glucose on a Weakly 
Basic Anion-Exchange Resin 


ALTHOUGH furfural’ is adsorbed on the weakly 
basic anion-exchange resm “Amberlite IE-4B', the 
adsorption of sugars has not been reported , m fact, 
this resin has been used to de-1onize solutions prior 
to the estimation of sugars*. However, following the 
detection of traces of sugars m the acid fraction from 
fruit extracts, ıt has now been found that as much 
as 1 per cent of the glucose passed through a column 
of ‘Amberlite LE-4B' may be adsorbed on the resm. 
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In studying the adsorption of sugars, two synthetic 
mixtures of sugars and acids were passed through 
small columns (5 gm. air-dry resm) of ‘Amberkte 
IR-4B’ One column had been used many times to 
collect acids from fruits, the other was freshly packed 
from a different batch of regm The mixtures of 
sugars (glucose, fructose and sucrose) and acids 
(malic, citric, quine, galacturonic and phosphoric?) 
were similar ın composition to those obtamed after 
removing the cations from extracts of pears and 
peaches. The ahquot used for each experiment con- 
tamed two or four milh-equivalents of mixed acids 
and 3 gm of sugars including 0 4 or 2 6 gm of sucrose 
Following the passage of the sugars and acids, the 
column was washed with water The first 100 ml 
was discarded The rest of the washings was collected 
1n fractions some of which were concentrated (usually 
100 1) under reduced pressure for paper chromato- 
graphy 

All the fractions run on paper gave a good glucose 

ot, even after the column had been washed with 
two htres of water In the case of the mixture with 
the high sucrose concentration, early fractions gave 
& good sucrose spot, otherwise only traces of sucrose 
and fructose were detected All fractions contamed 
quinic or galacturonic acid, or both, depending on 
their relative proportions in the mixture, the other 
(stronger) acids were not detected ^ Similar results 
were obtained with both columns, with rates of wash- 
ing varying from 0 25 to 2 ml per minute, and after 
regeneration of the.1esm with 2N ammonia or 2 N 
sodium carbonate 

Some quantitative work was done using solutions 
of glucose Aliquots were run through the columns, 
followed by 200 ml of water and then by 50 ml 2 N 
ammonia or 50 ml 2N hydrochloric acid. The 
water wash recovered 98-100 per cent of the glucose 
used, the ammonia a further 0 01-0 1 per cent, the 
acid a further 0 3 per cent Successive washings with 
2.N hydrochloric acid, allowing the acid to stand on 
the column, eluted altogether 0 7-1 0 per cent of 
the glucose used The glucose was estimated by 
reaction with anthrone‘, usmg a solution of glucose 
m 2 N hydrochloric acid as a standard ın appropriate 
cases It was necessary to wash the new column 
thoroughly with 2.N hydrochloric acid to obtain a 
satisfactory blank 

Technical assistance by Mr J W Steel and Mr 
J H Curtin 1s gratefully acknowledged 
7 T M REYNOLDS 
Division of Food Preservation and. Transporsy, 

Commonwealth Scientific and. 
Industrial Research Organization, 
Homebush, NSW 
June 17 
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Energy of Activation for the Acid- 
catalysed Hydrolysis of Esters 


ACTIVATION energies of the order of 30 kcal /mol 
have been found for the acid-catalysed hydrolysis of 
tert -butyl 2 4 6 trmnethylbenzoate and tert -butyl 
benzoate, for which the reaction has been shown to 
proceed by alkyl-oxygen fission1, and of tert -amyl 
2 4 6 trimethylbenzoate, tert-amyl benzoate, 
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diphenylmethyl 2 4 6-trmethylbenzoate and «- 
methylallyl 2 4 6-trunethylbenzoate, where the 
same mode of fission may be predicted This value 
is significantly higher than that found for the hydro- 
lysis of esters by acyl-oxygen fission, and seems to be 
characteristic of this mechanism 

The rate of hydrolysis with acyl-oxygen fission 
inereases markedly from benzoates to acetates, and 
the transition m mechanism would be expected to 
occur m the region of tert -butyl acetate This appears 
to be the case, for the Arrhenius equation 1s not 
followed m the hydrolysis of tert -butyl acetate, the 
activation energy varying from 26 to 30 kcal./mol 
between 50° and 100°, which implies, however, pre- 
dommantly alkyl-oxygen fission, m agreement with 
the results of Bunton, Com and Wood? Prelim- 
mary experments on tert-butyl formate give an 
activation energy of c 16 kcal [mol , which 1s normal 
for the acyl-oxygen fission of esters of aliphatic 
acids This is consistent with the behaviour of 
diphenylmethyl formate mentioned by Day and 
Ingold?. 

V R. STIMSON 
New England Umversity, 
Armıdale, 
New South Wales 
Sept 19. 

1 Cohen and Schneider, J Amer Chem Soc, 63, 3382 (1941) 


2 Research, 4, 383 (1951) 
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A General Method of Aminomethylation 


EiNHORN discovered that methylolamides condense 
with phenol (m concentrated sulphuric acid), m 
accordance with the equation - 


C,H,OH + RCONHCH,OH — 
C,H,(OH)CH,NHCOR + H40. 
(R = aryl or alkyl) 


It has now been shown that the above reaction 
is & general one which can be used to mtroduce 
CH,NH, groups mto many aromatic compounds 
Thus benzene can be condensed, according to the 
conditions of the experiment, with one or two mole- 

~ cules of the methylolamide giving C,H,CH,NHCOR 
or C,H,(CH,NHCOR), These compounds are 
readily hydrolysed, with alcoholic hydrochloric acid, 
to the  hydrochlondes C,H;,CH,NH,HCl and 
p-C,H4(CH4NH,;),2HCl (and another isomer). Some 
methylated benzenes (toluene, the xylenes and 
mesitylene) have also been condensed In each case 
three CH,NHCOR groups can be introduced into 
the molecule 

Naphthalene also reacts, but the products obtamed 
are difficultly soluble and have not yet been separated 

The reaction was successful with the followmg 
mono-substituted benzenes  chloro-, bromo-, 10do-, 
cyano-, sulphamudo- In each cease only one 
CH,NHCOR group was introduced | Nitrobenzene, 
benzamide and acetophenone did not react From 
thiophene the compounds C,H,S CH,NHCOR-2 and 
C,H,S(CH,NHCOR), were prepared 

Details of these expermnents will be published 
elsewhere . R 

R. O CINNEIDE 

Department of Chemistry, : 

University College, 
Cork. 
Sept 8. 
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FORTHCOMING EVENTS 


(Meetings marked wih an asterisk * are open to the publw) 


Monday, January 3 


BRITISH PSYCHOLOGICAL SOCIETY, EDUCATION SEOTION (in collab- 
oration with the Conference of Educational Associations, at University 
College, Gower Street, London, W C1), at 230 pm —Dr Robert 
Logan “Healthy Youth of To-day—In the Absence of Major Disease 
What are the Health Needs of Youth ?'' 


British MUSEUM (Natural History) un the Huxley Lecture Theatre, 
Imperial College of Science and Technology, Exhibition Road, South 
Kensjngton, London, S W 7), at 5 30 p m —RFurst of a series of twelve 
lectures on “The Geology and Scenery of South Africa” by Prof 
Frederick Walker (University of Cape Town) (Swiney Lectures on 
Geology ) Further lectures on Mondays, Wednesdays and Fridays 
until January 28 * 


Tuesday, January 4 


INSTITUTION OF ELEOTRICAL ENGINEERS, MEASUREMENTS AND 
RADIO SECTIONS (at Savoy Place, London, W C2), at 530 pm — 
Mr H McGregor Ross “Equipment of Instrumental Accuracy for 
Recording and Reproduction of Electrical Signals using Cinemato- 
giaphic Film” 


ROYAL AERONAUTICAL SoorETY (at 4 Hamuton Place, London, 
Wi), at 7 pm —Mr C H E Warren “Recent Advances in fhe 
Knowledge of Transonic Air Flow” 


Tuesday, January 4—Friday, January 7 


GEOGR \PHIOAL ASSOCIATION (at the London School of Economics, 
Houghton Street, Aldwych, London, W C 2)—Annual Conference 


Wednesday, January 5 


BRITISH PSYCHOLOGICAL SOCIETY, INDUSTRIAL SECTION (in Room 
105, London School of Hygiene and Tropical Medicine, Keppel Street, 
London, WC 1), at 1 pm —Mr Robert Sergean ‘‘Communication 
of Information within Management Groups” 


ROYAL STATISTICAL Socrery (at the London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W C 1), at 6 15 pm — 
Mr'N T J Bailey “Some Problems in the Statistical Analysis of 
Epidemic Data" 


Thursday, January 6 


ROYAL AERONAUTICAL SooIETY (at the Institution of Mechanical 
Engineers, 1 Birdcage Walk, London, S W 1), at 3 pm —Mr P G 
Masefield “Great Events m Aviation" (Lecture to Young People) 


ROYAL GEOGRAPHICAL Sooty (join meeting with the GEOGRAPH- 
ICAL ASSOCIATION, at 1 Kensington Gore, London, S W 7), at 3 p m — 
Mr F Spencer Chapman “African Journey” 


ROYAL SOCIETY OF ARTS, COMMONWEALTH SECTION (at John Adam 
Street, Adelphi, London, W C2), a£ 515 pm—Mr R L Pram 
“The Copperbelt of Northern Rhodesia” (Henry Morley Lecture) 


INSTITUTE OF METALS, LONDON LOCAL SEOTION (at 4 Grosvenor 
Gardens, London, S W 1), at 6 30 p m —Prof A H Cottrell ‘Some 
Aspects of Twinning and Kinking in Metals" 


Friday, January 7 


INSTITUTE OF PHYSIOS, INDUSTRIAL SPECTROSCOPY GROUP (at 47 
Belgrave Square, London, S W 1), at 430 p m —Dr R E Richards 
“The Chemical Applications of Nuclear Resonance Spectroscopy” , 
Dr J Shendan “Microwave Spectroscopy" 


Saturday, January 8 


EEG Socrury (at the National Hospital, Queen Square, London, 
W C1), at 1030 am Scientific Papers 

Barrish_ MyoonocicAL Sooty (in the Physics Lecture Theatre, 
n College, Malet Street, London, W C 1), at 11 a m —Scientific 

apers 

BRITISH INTERPLANETARY SOOIETY (ın the York Hall of Caxton 
Hall, Caxton Street, Westminster, London, S W 1), at 6 pm —Mr 
A V Cleaver “Using Hydrogen Peroxide”, Mr Alien “Ziquid 
Oxygen as a Rocket Propellant’ * 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ENGINEER (with à good honours degree 1n mechanical engineering 
or equivalent professional qualifications, and preferably some ex- 
perience 1n research), at the Central Research Establishment, National 
Coal Board, Isleworth, Middlesex, to carry out research on coal 
cutting—The National Coal Board, Establishments (Personnel), Hobart 
House, Grosvenor Place, London, S W 1, quoting TT/894 (January 8) 

SOIENTIFIO ASSISTANT (graduate in science or agneulture, and pre- 
ferably with special traimng im gutrition and/or a knowledge of foreign 
languages), for duties which will include abstracting, mdexing and 
proof reading— The Director, Commonwealth Bureau of Animal 
Nutrition, Bewett Research Institute, Bucksburn, Aberdeenshire 
(January 8) 

SCIENTIST, Grade IIT (with an honours degree m mathematics, and 
preferably a qualification m statistics) on the Headquarters staff of 
the Pneumoconioss Field Research (Environmental Survey) in 
London, for duties which will mvolve the analysis and correlation of 
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statistical data collected by field investigators 1n the coalfields—The 
National Coal Board, Establishments (Personnel), Hobart House, 
Grosvenor Place, London, S W 1, quoting TT/895 (January 10) 

ASSISTANT EXPERIMENTAL OFFICER IN THE GENETICS DEPARTMENT, 
to be responsible for the mamtenance of genetic stocks, and to assist 
the Head of the Department—The Secretary, John Innes Horticultural 
Institution, Bayfordbury, Hertford, Heits (January 15) 

ASSISTANT (female) (preferably with a degree in biology or horti- 
culture, or equivalent qualifications), for field experiments on frut 
crops carned out by the Plant Pathology, Entomology and Plant 
Protective Chemistry Sections—The Secretary, East Malling Research 
Station, near Maidstone, Kent (January 15) 

MATHEMATICIAN (with HSC (science) or equivalent) at the Mm- 
istry of Supply Radar Research Establishment, Malvern, Worcs, to 
supervise Operators using auxiliary punched card machines for scien- 
tific calculations and to conduct intricate card handling processes on 
a high-speed punched card computer—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), 26 King Street, 
London, S W 1, quoting A 362/54A (January 16) 

DEMONSTRATOR IN THE DEPARTMENT OF BAOTERIOLOGY-—The 
Registrar, The University, Leeds 2 (January 31) 

SENIOR LECTURER IN PHYSIOLOGY, and à LECTURER IN PHYSIO 
LOGICAL CHEMISTRY, at the University of the Witwatersrand, Johannes- 
burg, South Afiica—The Secretary, Association of Universities of the 
British Commonwealth, § Gordon Square, London, W C1 (South 
Africa, January 31) 

LECTURER (graduate ın science or agricultural science) IN BOTANY 
at the University of New England, Armidale, New South Wales, 
Australia—The Secretary, Assocation of Universities of the British 
ee 6 Gordon Square, London, W C 1 (Australia, Febru- 
ary 

H JONES AND Co PINEAPPLE RESEARCH FELLOW (graduate, prefer! 
ably with an interest in the fields of plant pathology and/or plant 
physiology) to investigate problems relating to pineapple production 
in South Africa—The Registrar, Rhodes University, Grahamstown, 
South Africa (February 28) 

PROFESSOR OF CHEMICAL ENGINEERING in the University of Man- 
chester and in the College of Technology—The Registrar, College of 
Technology, Manchester 1 (February 28) 

ASSISTANT (graduate 1n organic chemistry) IN THE CANCER RESEARCH 
DEPARTMENT—The Secretary and House Governor, Mount Vernon 
Hospital, Northwood, Middlesex 

BiocHEMIST (basic grade) (with an appropriate science degree or 
the A RIC, oran equivalent qualification) ın the Group Laboratory— 
The Secretary, Royal Hospital, Chesterfield 

EXPERIMENTAL OFFICER Or ASSISTANT EXPERIMENTAL OFFICER 
{with at least HS C m science subjects o: Higher National Certificate 
in physics, or equivalent qualifications), to work in a section dealing 
with irradiation damage which will involve experimental work in 
connexion with research on the metal physics of existing and proposed 
fuels for nuclear reactors—-The Establishment Officer, Atomuc Energy 
Research Establishment, Harwell, Didcot, Berks, quoting 2/103/210 

FORESTAL LAND, TIMBER AND RAILWAYS Co, LTD, RESEARCH 
FELLOW (with at least a good honours degree ın chemistry and prefer- 
ably some research experience, and particular interest ın applying 
fundamental physical chemistry and physical methods of organic 
chemistry to problems of industrial importance), at the Chemical 
Research Laboratory of the Department of Scientific and Industrial 
Research, Teddington, for research which will be directed to in- 
vestigating the function of tannins ın preventing corrcsion of metals— 
a Research Chemist, Forestal Central Laboratory, Harpenden, 

er 

GRADUATE IN PHYSICS for experimental work in solid state physics, 
particularly semi-conductors—The Personnel Officer, Research Lab- 
oratory, Associated Electrical Industries, Ltd, Aldermaston Court, 
Aldermaston, Berks 

LABORATORY TECHNICIAN (with experience 1n a chemical or physical 
research laboratory, and preferably with some knowledge of vacuum 
technique), for work in the radioactive isotope laboratory-—The 
Lx a Barnato Joel Laboratories, Middlesex Hospital, London, 

1 


LFOTURER (graduate in chemistry or biochemistry and experience 
in the food industry, preferably in the technology of edible oils and 
fats or of cereals)—The Registrar, National College of Food Technology, 
Cranwood Street, City Road, London, EC1 

SENIOR SCIENTIVIO OFFICER or SOIENTIFIO OFFICER (with a first- 
or second-class honours degree im physics), and EXPERIMENTAL 
OFFICERS Or ASSISTANT EXPERIMENTAL OFFIOLRS (with at least H S C 
(science) or equivalent qualifications), for the development and opera- 
tion of a mass spectrometer with emphasis on the analysis of solid 
materials—The Establishment Officer Atomic Energy Research 
Establishment, Harwell, Didcot, Berks, quoting 2/103,208 
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THE FARADAY SOCIETY 


A GENERAL DISCUSSION 


on 
MICROWAVE AND RADIO FREQUENCY 
SPECTROSCOPY 
will be held from 
April 4-6, 1955, at The Umversity, Cambridge. 


The Discussion will be divided into four main 
sections 










Makers of Industrial 
Filtering and Absorbent 
Base Papers 


Orders and enquiries to 
TECHNICAL PAPER SALES LTD. 
9, Bridewell Place, London, E.C.4 
» Telephone : CENtral 9833 `: 


I Microwaves 
II Nuclear magnetic resonance 
III Paramagnetic resonance 
IV Quadrupole spectroscopy 
Full particulars regarding application for accommoda- 
tion and preprints will be issued 1n due course The 





Faraday Society, 6, Gray’s Inn Square, London, 
C1 






A GENERAL DISCUSSION 


on 
THE PHYSICAL CHEMISTRY OF ENZYMES 
will be held from 
August 10-12, 1955, at The University, Oxford 


The Discussion, which is being arranged by the 
Colloid and Biophysics Committee of The Faraday 
Society, will be divided mto two main topics 

I Kinetics and mechanisms 

II Characterisation and physical properties 
Full particulars regarding application for accommoda- 
tion and preprints will be 1ssued 1n due course The 
N Society, 6, Gray’s Inn Square, London, 
WC! 






‘Postlip’ Papers are made by 
EVANS, ADLARD & CO , LTD. 


4 Write to Dept. 3N for 
‘Postlip’ samples 





The Policy for Education SLIDE RULE 
EFFICIENCY 


provides a means of saving for a child’s education. 
For example, for a parent aged 35 next birthday, 
The Society pays 


£100 pa. for 5 years, beginning in 15 years’ time, 
and 
“Of the parent dies within 15 years, £100 pa in the 
meantime towards the child's maintenance 
The cost is 


£8 7s 6d a quarter for 15 years at most A M I E N 
Enquire for details, giving the ages of parent and child METAL SLIDE RULE 


light. . unbreakable never wears out 

indifferent to atmospheric or other con- 
ditions Photographic printing ensures 
absolute accuracy, wile the silver-grey 


The Equitable Life|| ** «5 zm 


SPECIAL REDUCED PRICES FOR OVERSEAS 


Assurance S ociety Obtainable from leading Stationers and 


Drawing Office suppliers or direct from 


e 
ANODISED PRODUCTS Ltd. 
91 Upper Thames Street, London, E.C.4 
No shareholders No commission, Telephone MAN 7765 


(founded 1762) 
19, Coleman Street, London, E C 2 
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LECTURES AND COURSES 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


A course of eight lectures 


on 
MICROSCOPY 
will be given on 
TUESDAYS and THURSDAYS at 4 p.m, com- 
mencing on TUESDAY, JANUARY 25, 1955 


A course of practical work will also be given 
from February 21 to March 18, 1955 

This will consist of eight periods of three hours 
each 

Application for admission should be made to 
the Registrar of the Imperia College, Prince 
Consort Road, LONDON, SW7 


The fee is 2 guineas for the lectures and 4 guineas 
for the practical work 


_—— 
SWINEY LECTURES ON GEOLOGY 
Under the direction of the Trustees of the 
BRITISH MUSEUM (NATURAL HISTORY) 
A course of twelve lectures on ** The Geology 
and Scenery of South Africa" by Frederick 
Walker, PhD DSc, in the Huxley Lecture 
Theatre of the Imperial College of Science and 
Technology, Exhibition Road, South Kensington, 
S W 7, on Mondays, Wednesdays and Fridays, at 
530 pm, from Monday, January 3 to Friday, 
January 28, 1955 The lectures will be illustrated 

Admission free 
British Museum (Natural History), 
Cromwell Road London, SW 7 


BOROUGH POLYTECHNIC 
BOROUGH ROAD, SE! 
DEPARTMENT OF CHEMISTRY AND FOOD 
TECHNOLOGY 
1 Surface Chemistry and Colloids — Ten lec- 
tures by Dr K G Pankhurst Wednesdays from 
January 19, 1955 730 to 9 pm 2 Surface 
Active Agents—Orgamc Chemistry and Analysis 
Ten lectures by a panel of specialists — Wednes- 

days from January 19, 1955 6 to 715 pm 
For further details apply to the Borough Poly- 
technic, Borough Road, London, SE 1 


BOROUGH POLYTECHNIC 
BOROUGH ROAD SEI 
DEPARTMENT OF CHEMISTRY AND FOOD 
TECHNOLOGY 
HUMAN NUTRITION--ENERGY 
REQUIREMENTS 
A course of ten lectures by Dr O G Edholme, 
Dr J M Hunt Dr H E Magee, Dr W J 
Berry, on Mondays, 630 to 830 pm, January 

17 to March 11, 1955 
For further details apply to Borough Poly- 
technic, Borough Road, London, SE 1 


BIRKBECK COLLEGE 
(UNIVERSITY OF LONDON) 
SESSION 1955-1956 BEGINS MONDAY, 
OCTOBER 3, 1955 
Part-time (Evening) Courses provided for In- 
ternal Degrees in the Faculties of Arts and 
Science and for the Academic Postgraduate Dip- 
loma n Psychology Facilities also provided for 
part-time and full-time students reading for higher 
degrees ın arts and science Applications for 

admission should be made before June 1 

Pamphlet and form of application may be ob- 
tained from the Regrstrar, Birkbeck College, Malet 
Street WCI 


OFFICIAL. APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Minstry of Labour or a Scheduled 
Employment Agency if the applicant 1s a man 
aged 18 to 64 inclusive or a woman aged 18 to 
59 inclusive unless he or she, or the employment 
is excepted from the provisions of the Notification 
of Vacancies Order, 1952 


UNIVERSITY OF ABERDEEN 


Applications 1nvited for a Research Scholarship 
in the Department of Chemustry for three years 
on problems connected with alugninates The re- 
scarch may be submitted for the de&ree of Doctor 
of Philosophy The annual value of the scholar- 
ship will be b@tween £300 and £600 depending on 
experience and qualifications, in addition to uni- 
versity fees 

Applications, giving full details of qualifications 
and experience, and the names of two referees, to 
be submitted to the Secretary, University of 
Aberdeen, by January 31, 1955 














COMMONWEALTH SCIENTIFIC 
AND INDUSTRIAL RESEARCH 
ORGANIZATION 


Applications ate invited for a number of ap- 
pointments as Research Officer or Senior Research 
Officer, in the Coal Research Section, Sydney, 
New South Wales Details of the positions are 
set cut below Position No 480/150 Duties 
To undertake investigations of the chemical 
structure of Australian coals and assessment Oi 
their potential yalue to the chemical industry and 
in particular, to exanune the behaviour of coals in 
various chemical reactions such as hydrogenolysis 
or to study the chemical reactions occurring dur- 
ing the pyrolysis of coals Qualifications Um- 
versity honours degree in science, with chemistry 
as major subject and physics to a high standard 
Experience in the chemistry of natural or poly- 
meric substances would be an advantage Posi 
tion No 480/153 Duties To participate in the 
activiues of a group concerned with the studying 
of the mechanical properties of coal and their 
industrial significance This work involves a 
fundamental study of coal strength and breaking 
processes Qualifications Unuversity honours de- 
gree im science, with physics or mathematics as 
major subjects or engineering Additional post- 
graduate research experience would be an advan- 
tage Position No 480/154 Duties To paruci- 
pate im studies beng undertaken to evaluate com- 
bustion characteristics of Australian coals The 
group concerned is undertaking fundamental 
studies of combustion processes, chnkering 
phenomena, and the burning of coal in suspen- 
sion and in model fuel beds Qualifications 
University honours degiee in science or fuel tech 
nology Further postgraduate research experience 
would be an advantage Salary Dependent on 
qualifications and experience, commencing salary 
will be determined within the range of Sensor 
Research Officer, £A 1,274 to £A 1,552 per annum 
nominal (£A 1,472 to £A 1,750 per annum actual), 
£30 increments, subject to efficiency review a 
£A 1366 per annum nominal, Research Officer 
£A 860 to £A 1,214 per annum nominal (£A 1,058 
to £A 1,412 per annum actual), thirteen incre- 
ments, subject to efficiency review at £A 908 and 
£A 1,064 per annum nominal Note The above 
salaries apply to a male appointee , actual salaries 
include cost of living adjustment which at present 
increases male nominal salares by £A 198 per 
annum The appomtment will be conditional on a 
satisfactory medical examination and the successful 
applicant will be eligtble to contribute to and 
receive benefits from, either the Commonwealth 
Superannuation Fund or the Commonwealth 
Provident Account 

Applications, referring to the appropriate ap- 
pointment number, and stating full name, place 
date and year of birth, marital state, nationality 
present employment, particulars of qualifications 
and experience, and of war service if any, ac- 
companied by copies of not more than four testi- 
monials, should reach the undersigned by January 


29, 1955 
W IVES, 
Chief Scientific Liaison Officer 
Australian Scientific Liaison Office, 
Africa House, 
Kingsway, London W C2 


NATIONAL RESEARCH COUNCIL 
CANADA 
DIVISION OF BUILDING RESEARCH 
SNOW AND ICE RESEARCH 

Applications are invited. from physics or engin- 
eering physics graduates with a PhD or Masters 
degree, to work in the Snow and Ice Research 
Field New and modern laboratory facilities are 
available Salary commensurate with qualifica- 
uons This opening provides a challenging oppor- 
tunity in a new and important field 

Applications, listmg full deas of education 
and experience, should be sent to the Employ- 
ment Officer, National Research Council, Ottawa 
2 Canada Please refer to File BR-96 Apph- 
cants in England may obtain information on the 
National Research Council and the Division of 
Building Research from a Canadian Scientific 
Liaison Officer Africa House, Kingsway London 
WC2 England 


UNIVERSITY OF LONDON 


Applications are invited for ICI Research 
Fellowships in Biochemistry, Chemistry Chemo- 
therapy, Engineering, Metallurgy, Pharmacology 
Physics or allied subjects, tenable from October 1, 
1955 normally for three years in the first in- 
stance Salary not less than £750 per annum, 
with family allowances and FSS U 

Information and application forms can be ob- 
tained from the Academic Registrar, University 
of London, Senate House, WC1 Applications 
must be received not later than April 16, 1955 








January 1, 1955 





COMMONWEALTH SCIENTIE 
AND INDUSTRIAL RESEARC 


ORGANIZATION 
WOOL TEXTILE RESEARCH 

LABORATORIES, BIOCHEMISTRY U? 
APPOINTMENT NO 462/76 OF CHE! 

Applications are invited. for appointment 
position of Research Officer (Chemist) Loc 
Initially in the Department of Organic Che: 
University of Melbourne Duties To d 
specific reagents for the chemical modificat 
proteins and to study the effect of such re 
on the chemical and physical properties ol 
keraun This investigation would form p 
a comprehensive study on proteins being 
taken at Biochemistry Unit of the Wool ' 
Research Laboratories in Melbourne Qu 
tions University honours degree m che 
preferably with research experience in th: 
of organic chemistry Salary Depende 
qualifications and experience, commencing 
wll be determined within the range of Re 
Officer, £A 860 to £A 1,214 per annum m 
(£A 1,058 to £A 1,412 per annum actual), t 
increments, subject to efficiency review at i 
and £A 1,064 per annum nominal Note 
above salaries apply to a male appointee , 
salaries include cost of living adjustment 
at present increases male nominal salari 
£A 198 per annum The appointment will b 
ditional on a satisfactory medical examunatic 
the successful applicant will be eligtble tc 
tribute to, and receive benefits from, erth 
Commonwealth Superannuation Fund or the 
monwealth Provident Account 

Applications, referring to Appointment 
462/76 and stating full name place, date an 
of birth, marital state, nationality, presen 
ployment, particulars of qualifications and « 
ence, and of war service, if any, accompani 
copies of not more than four testimonials, : 
reach the undersigned not later than Janua 


1955 
Ww IV 
Chief Scientific Liaison. C 
Australian Scientific Liaison Office, 
Africa House, 
Kingsway, London, W C2 


HM OVERSEA CIVIL SERVIC 


Applications are invited for the following 
Chemist, Agricultural Department, Sierra I 
to make a sor survey of part of the Noi 
Province of Sierra Leone, with particular 
ence to the nutrient status and fertilizer re: 
ments of soils suitable for mechanized rice ct 
ton Candidates must hold a degrec in n 
science and preferably have had postgra 
experience, particularly in soil survey work 
pointment on contract for a tour of 18 
months in the first instance in the salary 
£616 to £1408 per annum, plus an expatr 
allowance of £182 to £350 per annum A gr 
of £25 to £37 10s for each completed three-+ 
period of satisfactory service is payable oi 
mination of contract Outfit allowance o 
on first appointment Free passages for c 
wife and up to two childien under the a 
10 Government quarters when available, 
rental of up to 10 per cent of salary (max 
£150 per annum) 

Apply in wrung to the Director of Re 
ment, Colonial Office Great Smith Street, 
don SW1, giving briefly age qualification 
experience Mention the reference number 
63/15/04 


HM OVERSEA CIVIL SERVIC 


Applications are invited for the following 
Agricultural Education Officer Basutoland 
take administrative and academic charge 
new traimng centre for subordinate staff o 
Agricultural Department Candidates shou 
about 35 years of age and have a univ 
degree in agriculture with experience of teac 
Appointment on contract for three years m 
salary scale £585 to £1,230 per annum, p 
cost-of-living allowance of between api 
mately £111 and £212 a year for a married « 
and approximately £56 and £106 for a : 
officer Education allowance of £40 per ai 
for each of up to three children under 18 
of age who attend school outside Basute 
Gratuity of between £15 and £37 10s for 
completed three months’ period of satisfa 
service Free passages for officer, wife an 
to three children Government quarters, ' 
available, at rental of 10 per cent of sala 

Apply m writing, to the Director of Re 
ment, Colonial Office, Great Smith Street, 
don, S W 1, giving briefly age qualifications 
experience Mention the reference nu 
BCD 63/76/07 








January 1, 1955 





OMMONWEALTH SCIENTIFIC 
‘ND INDUSTRIAL RESEARCH 


ORGANIZATION 


ISION OF FOOD PRESERVATION AND 

E TRANSPORT 

POINTMENT NO 300/151 OF ORGANIC 
CHEMIST 


plications are invited for appointment to a 
ton of Research Officer, Organic Chemist, 
ebush, NSW _ Dunes Investigations, with 
all group of chemists, on chemical reactions 
tring in processed foodstuffs during storage 
on the chemical composition of the natural 
ucts, the work will immually relate to frui 
vegetables Qualifications University 
urs degree in science with organic chemistry 
major subject and some postgraduate re- 
h experience in that subject Salary De- 
ent on qualifications and experience, com- 
ung salary will be determined within the 
? of Rescarch Officer, £A 860 to £A 1,214 per 
m nominal (£A 1,058 to £A 1 412 per annum 
u) thirteen increments, subject to efficiency 
w at £A 908 and £A 1,064 per annum nominal 
The above salaries apply to a male ap- 
‘ee, actual salaries include cost of hving 
ment which at present increases male 
nal salaries by £A 198 per annum The ap- 
‘ment will be conditional on a satisfactory 
sel examination and the successful applicant 
be eligible to contribute to, and receive 
fits from, either the Commonwealth Super- 
ation Fund or the Commonwealth Provident 
nnt 
»phcations, referring to Appointment Number 
151, and stating full name, place, date and 
of birth, marital state, nationality, present 
oyment, particulars of qualifications and ex 
"nce, and of war service, 1f any, accompanied 
copies of not more than four testimonials 
Id reach the undersigned by January 29, 1955 
W IVES, 
Chief Scientific Liaison. Officer 
ralian Scientific Liaison. Office, 
rica House, 
Kingsway, London, W C2 


UNIVERSITY OF LEEDS 
DEPARTMENT OF BOTANY 
yplications are invited from candidates with 
al interests m genetics or genecology, for ap- 
ment as Lecturer or Assistant Lecturer in 
ny, the salary scales are at present under 





Ww 

ipications (three copies) stating date of birth, 
fications and experience, together with the 
S of three referees, should reach the Regis- 
The University, Leeds, 2 (from whom further 
sulars_ may be obtained), not later than 
lary 19, 1955 





OTTISH HOME DEPARTMENT, MARINE 
ratory, Aberdeen Assistant Experimental 
T Or Experunental Officer — Applications are 
d for two posts, unpensionable in the first 
. which are concerned with (1) research on 
fficiency of fishing gear and (2) statistics 
only may apply for the first post, men and 
n may apply for the other Age 18 but 
' 31 on December 31, 1955 Qualifications 
sh leaving certificate, higher school certifi- 
general certificate of education, university 
e, graduate membership of a professional m- 
on, the higher natonal certificate, final 
cate of the City and Guilds of London Insti- 
or equivalent Candidates without such 
ications may be considered :f evidence of 
le experience on scientific research and de- 
nent work can be produced, but those aged 
d above will generally be expected to have 
s degree or a technical qualificauon The 
of post (I) will be concerned with research 
e efficiency of fishing and research gear and 
zsng new types or modifications of gear to 
se efficiency, preference being given to can- 
S with some knowledge of light engineering 
and development work and capable of 
hop supervision in addition to keeping in 
with contract work , post (2) routine com- 
; and compilation of statistics with the ex- 
10n of taking charge of a small computing 
it the laboratory Men will be required to 


take periods of duty at sea Inclusive 
:s for Assistant Experimental Officers 
10s to £640 (men), £288 10s to £540 


an), starting salaries according to age with 
aum of £512 10s (men), £482 10s (women) 
ve salaries for Experimental Officers £715 
80 (men), £620 to £757 (women) starting at 
unimum --Particulars and application form 
Establishment Officer, Scottish Home De- 
ent, Room 364, St Andrew's House Edin- 

1 Applications to be returned by January 
35 
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UNIVERSITY OF OXFORD 
THE QUEEN'S COLLEGE 
RESEARCH FELLOWSHIP 

The Governing Body proposes, if a suitable can- 
didate presents himself, to elect early during the 
Long Vacation to a Junior Research Fellowship 
in one of the following subjects Mathematics, 
Physical Sciences, English The successtul can- 
didate will enter upon his fellowship on Oc ober 
1 The fellowship ıs of the value of £450 pei 
annum, and is pensionable under the Federated 
Superannuation Scheme for Universities It will 
be tenable for three years and may (but only in 
exceptional circumstances) be renewed fcr a 
further period not exceeding three years The 
fellow will be enutled to free rooms in college 
and free dinner at the Common Table He may, 
with the leave of the Governing Body, engage in 
teaching up to a maximum of six hours weekly 
Candidates must by that date have passed with 
honours all the examinations required for a first 
degree at a university within the United Kingdom, 
and must not have entered upon the thirty-first 
term for ther matriculation 

Candidates should apply to the Provost, The 
Queen’s College, not later than April 16, 1955 
They should enclose a statement of their qualifi- 
cations and of the nature of advanced stucy or 
research they propose to undertake They should 
also give the names of not more than three per- 
sons prepared to act as referees Candidates are 
invited. to submit in evidence either pub'ished 
work or a copy of work in progress (eg the 
whole or part of an unpublished thesis) Candi- 
dates not submitting such work will be sct a 
General Paper to be taken at the College on May 
13 (and this paper may be taken by other can- 
didates if they so desire) 


McMASTER UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

GRADUATE ASSISTANTSHIPS 

Applications are invited for part-time teaching 
and Research Assistantships from persons quali- 
fied to register in courses leading to the M Sc 
and Ph D degrees ın chemistry Assistantships 
normally carry a yearly stipend of $1,400 to 
$1,600 Assistants are required to devote eight 
to ten hours per week to duties during the 
academic sesston (October to April inclusive) and 
may devote full time to their research during the 
summer Research is in progress in the fol- 
lowing fields mass spectrometry, nuclear chemis- 
try radiochemistry natural isotopic abundance 
ratros and their biological and geological signi- 
ficance, isotope effects, orgamic reaction mechan- 
isms, physical chemistry of high-polymer solu- 
tions, isolation and structure of plant alkaloids 
biogenesis of the thyroid hormone, intermediary 
metabolism inorganic analytical methods 
Interested persons should write to Dr R P 

Graham Chairman of the Department of Chemus- 
try, Hamilton College, McMaster University 
Hamilton, Ontario Canada 


UNIVERSITY OF LONDON 


Applications are invited for Turner and Newall 
Research Fellowships in Engineering, Inorganic 
Chenustry, Physics or an allied subject, tenable 
from OctoBer J 1955, normally for three years 
in the first instance Salary not less than £750 
per annum with family allowances and FSS U 

Information and application forms can be 
obtained from the Academic Registrar University 
of London, Senate House W C1 Applications 
must be received not later than Apri 16, 1955 


MECHANICAL ENGINEERS REQUIRED 
by Ministry of Supply at Armament Research 
and Development Establishment near Sevenoaks, 
Kent, Fighting Vehicles Research and Derelop- 
ment Establishment near Chertsey, Surrey, 
National Gas Turbine Establishment near Farn- 
borough Hants, Acroplane and Armament 
Establishment, Amesbury, Wilts, Royal Aurcraft 
Establishment Farnborough, Hants and out- 
stations Work concerned with research design 
and development of a wide range of civu and 
military equipment including aircraft, armaments, 
fighting vehicles, gas turbines, guided weapons, 
rockets and accessories Appointments accord- 
ing to qualifications age and experience connected 
with appropriate research or development Scien- 
tific Officers (first- or second-class honours gradu- 
ates) Salary £445 to £815 , Experimental Oificers 
and Assistant Experimental Officers (higher 
school certificate (science) or equivalent degree 
or HNC may be en advantage) Salary Ex- 
perimental Officers (mmmum age 26) £690 to 
£850, Assistant Experimental Officers £27€ (age 
18) to £615 Women somewhat less FSSU 
benefits may be available for Scientific Officer 
class —Application forms from Ministry of Labour 
and National Service, Technical and Scientific 
Register (K) 26 King Street, London SW 1, 
quoting C 805/54A 








ROTHAMSTED EXPERIMENTAL 


STATION 
HARPENDEN, HERTS 

Chemist required in the Department of Insecti- 
cides and Fungicides for general analytical work 
and assisting im developing analytical methods for 
determining insecticides in soil and in plant 
materials Experience of analytical work in any 
field would be an advantage The appointment 
will be im the Experimental Officer class, with 
Starting salary for graduates between £390 and 
£690 per annum, according to age and experience 
Scales for women are somewhat lower Super- 
annuation scheme 

Applications, quoting reference 105, with names 
of two referees, to be addressed to the Secretary 


UNIVERSITY OF ADELAIDE 
WAITE AGRICULTURAL RESEARCH 
INSTITUTE 
SOUTH AUSTRALIA 

Applications af invited for the position of 
Entomologist in the Department of Entomology 
of the Waite Institute Duties. To assist as re- 
quired in the work of the Department this may 
include some teaching or advisory work The 
appointee will be able to devote most of his 
time to research, and will be expected to develop 
a programme in some appropriate field, prefer- 
ence will be given 1n the present appointment to 
a worker in experimental ecology or insect 
physiology Status The appointment carries 
the status of a Lecturer in tbe University, appli- 
cants ate invited to seek from the undersigned 
copies of the detailed conditions of appoinunent 
of lecturers to the University Salary Scale 
£A 1,000 by £A 60 to £A 1,360 Superannua-~ 
uon On FSSU bass Travelling Allowance 
See detailed conditions of appointment of lec- 
turers Applications An application must in- 
clude particulars of age, nationality, academic 
record, experience, war service (if any) and pre- 
sent position, a list of publications, copies of 
testimonials, the names and addresses of two 
referees from whom inquiries may be made, a 
recent photograph, and a medical certificate of 
good health It should be lodged with the under- 
signed not later than January 31, 1955 

Further information about the post or about 
the University and the Waite Institute will be 


supplied on request 
A W BAMPTON, 
Registrar 





The University of Adelaide, 
Adelaide, South Australia 


UNIVERSITY OF TORONTO 
DEPARTMENT OF PHYSICS 
TORONTO 5, CANADA 
A vacancy exists for an Assistant Professor in 
the Department of Physics, with special interest 

in low temperature research 

For conditions of appomtment write to Profes- 
sor W H Watson, giving details of academic 
traming and experience 








UNITED KINGDOM ATOMIC ENERGY 
Authority, AERE, Harwell, Berks requires 
staff to work on the operation and maintenance 
of an electronic digital computer Successful can- 
didates will first of all have a period of service at 
AERE, Harwell, to receive traming in com- 
puter electronic work, but will be required to 
transfer to AW RE, Aldermaston, Berks, at a 
later date Experience of servicing and testing 
electronic equipment would be an advantage Ap- 
pointments, according to age, experience and 
qualificanons will either be in the grades of Senior 
Experimental Officer (£1 017 to £1,197 per annum), 
Experimenta] Officer (£715 (minimum age 26) to 
£880 per annum), Assistant Experimental Officer 
(£288 (at age 18) to £640 per annum), or Semor 
Scientific. Assistant (£545 (minimum age 27) to 
£745 per annum) or Scientific Assistant (£217 (at 
age 16) to £474 per annum) Rates for women 
are shghtly lower Minimum qualifications for 
Experimental Officer grades are higher school 
certificate or general certificate of education (ad- 
vanced) in science subjects, preferably physics and 
m.thematics or equivalent qualifications, for 
Scientific Assistant grades ordinary national certifi- 
cate or general certificate of education (ordinary) 
in science subjects preferably physics and mathe- 
matics, or City and Guilds Certificates ın radio 
and telecommunisations third year, or equivalent 
qualifications Exceptionally, unqualified candi- 
dates with wide experience in the, field will be 
considered The successful candidates will later 
be required to join the Authority's contributory 
pension scheme, and the salaries quoted above will 
be increased to cover perscnal contributions —Ap- 
plications to Establishment Officer, AERE, 
Harwell, Didcot Berks, quoting reference 2/103/ 
206 


AH 


NATURE 





TEA RESEARCH INSTITUTE OF 


EAST AFRICA 

PO BOX 91 KERICHO, KENYA COLONY 

Applications are invited for the post of Assis- 
tant in the Agricultural Section Applicants 
should possess a degree from a recognized uni- 
versity, in agriculture (or equivalent qualification), 
and preferably at least two years’ postgraduate 
experience A good knowledge of statistical 
methods as applied to field experiments is desir- 
able — Apphcants who have not completed their 
two years National Service, or have no com- 
parable war service, will not be considered Salary 
Scale £700 by £75 to £1,750 per annum A 
starting salary above the nummum (up to four 
increments) may be offered to a candidate with 
suitable experience Free quarters with heavy 
furniture, or an allowance in leu thereof, will 
be provided Membership of the Insutute's Pro- 
vident Fund ıs compulsory, members and the 
Insutute each contribute to the fund the equi- 
valent of 10 per cent salarye Overseas leave 
1s at two months per year of completed service, 
normally at intervals of threc years, subject to 
the exigencies of the Institute's. work, three 
weeks’ local leave per year Free passages on 
appointment and on overseas leave for self, wife 
and children under 15 years 

Applications, by airmail giving the names of 
two professional and onc personal referee, should 
be addressed to the Director (from whom further 
particulars can be obtained) to arrive not later 
than February 28, 1955 


UNIVERSITY OF SYDNEY 
AUSTRALIA 

Applications are invited for the position of 
Lecturer/Senior Lecturer in Botany Other things 
being equal, preference will be given to applicants 
interested in undertaking genecological or cyto- 
genetic studies on the Austrahan flora The 
salary for a Lecturer 1s within the range of 
£A 1,100 to £A 1,450 per annum, for a Senior 
Lecturer £A 1500 to £A 1750 per annum, with 
annual increments of £A 50 The salary is sub- 
ject to deductions under the State Superannuation 
Act The commencing salary will be fixed accord- 
ing to the qualifications and experience of the 
successful apphcant Finance available for home 
purchase under Staff Members’ Housing Scheme 

Further particulars and information as to the 
method of application should be obtained from 
the Secretary Association of Universities of the 
British Commonwealth, 5 Gordon Square, 
London, W C1 The closing date for the receipt 
of applicauons in Australia and London 1s 
January 19, 1955 


———————————— 
ELECTRICAL RESEARCH 


ASSOCIATION 


Technical Assistant required for research on 
applications of electricity in horticulture Quali- 
fications expected are a good degree 1n electrical 
engineering or physics, with some knowledge of 
electromics Research experience an advantage 
Starting salary will be in the range of £500 to 
£600 per annum with superannuation provisions 

Applications should be addressed to the Direc- 
tor, ERA Field Station, Shinfield Green, near 
Reading, to arrive not later than Januarv 10, 1955 


BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


Research Assistant required by the above Asso- 
cation to assist ın experimental work connected 
with the chemistry of steelmaking, and to carry 
out analysis of metals and slags Previous ex- 
perience in metallurgical analysis desirable Age 
20 to 25 Starting salary ın the range £400 to 
£500 per annum, according to age, qualifications 
and experience Location of work London (Bat- 
tersea) Staft pension scheme 

Written applications only, quoting “ Analysis," 
to Personnel Officer, BISR A, If Park Lane, 
London W 1 


SOUTH-EASTERN GAS BOARD, CENTRAL 
Laboratories 709 Old Kent Road, London, 
SE 15 Vacancies exist for Jumor Assistant 
Chemists Applicants should possess a BSc 
degree or its equivalent, some experience in fuel 
technology, though not essentidl would be of 
advantage Salary £530 to £640 per annum, 
depending on qualifications eand experience 
Librarian (female) Applicants for this post 
Should poss à science degree and a good 
working knoWledge of French and German so 
as to be capable of freely translating original 
Sciennfic papers in these languages Salary £424 
to £512 per annum —Applicatons in writing 
giving full details to Personnel Manager 
Katharine Street, Croydon, quoting reference 
V28 (488 











UNITED KINGDOM ATOMIC 


ENERGY AUTHORITY 
AERE, HARWELL, BERKS 

Requires a Senior Scientific Officer or Scientific 
Officer and Experimental Officers or Assistant 
Experimental Officers for the development and 
operation of a mass spectrometer, with emphasis 
on the analysis of solid materials Candidates 
should have had experience in electronics and 
vacuum techniques Experience in mass spectro- 
metry would be an advantage Qualifications for 
Scientific Officer class are first- or second-class 
honours degree in physics, and appointment, ac- 
cording to age, experience and qualifications will 
either be in the grade of Senior Scientific Officer 
(£970 to £1125 per annum) or Scientific Officer 
(£467 to £845 per annum) Minimum qualifica- 
tions for Experimental Officer class are higher 
school certificate ın science subjects, or equivalent 
qualifications, but a candidate with a physics de- 
gree or equivalent would be preferred , and ap- 
pointment, according to age, experience and 
qualifications, will either be in the grade of Ex- 
perimental Officer (£715 (mmimum age 26) to 
£880 per annum) or Assrtant Experimental Officer 
(£288 (at age 18) to £640 per annum) Rates 
for women are slhghtly lower The successful 
candidates will be required to join the Authority's 
contributory superannuation scheme, which ijs to 
be introduced in the near future, and salaries will 
be increased to cover personal contributions 

Apphcations should be sent to Establishment 
Officer, AER E Harwell, Didcot, Berks, quoting 
reference 2/103 /208 


UNIVERSITY OF THE 


WITWATERSRAND 


JOHANNESBURG, SOUTH AFRICA 

Applications are invited for appointment to the 
following vacant posts on the staff of the Univer- 
sity Department of Physiology (a) One Semor 
Lectureship in Physiology , (b) One Lectureship m 
Physiological Chemistry The Senior Lectureship 
will be in physiology and the appointment calls 
for a knowledge of human and experimental 
physiology, experience in research and although 
not essential, a medical qualification will be an 
additional recommendation In the case of the 
Lectureship m Physiological Chemistry, the suc- 
cessful applicant will be required to be a gradu- 
ate in chemistry, or the equivalent thereof, and to 
participate ın the teaching of physiological 
chemistry The salary scales attached to the posts 
are Senior Lecturer £1100 by £50 to £1,450, 
Lecturer, £850 by £50 to £1,150 The initial salary 
to be paid to the successful applicants will be 
determined in accordance with qualifications. and 
experience In addition, a temporary cost of 
living allowance is paid to married men, the 
present rate being £234 per annum Duties to 
be assumed on April 1, 1955, or as soon as pos- 
sible thereafter An allowance 1s made towards 
the cost of travelling expenses 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Assocation of Universities. of the 
British Commonwealth, 5 Gordon Square, 
London, W C1 The closing date for the receipt 
of applications, ın South Africa and London, ıs 
January 31, 1955 


HANNAH DAIRY RESEARCH 
INSTITUTE 


Applications are invited from men with a 
degree in chemistry or physics or the NDDT 
for a post in the Technical Chemistry. Depart- 
ment of the Hannah Dairy Research Institute 
for work on the manufac.ure and analysis of 
milk powders and evaporated milk Salary 
Assistant Experimental Officers, £330 (at age 20) 
to £615, Experimental Officers, £690 to £850, ac- 
cording to age and experience (Superannua- 
tion ) 

Applications, with names of two referees to 
be sent within two weeks to the Secretary 
Kirkhill, Ayr, from whom further particulars may 
be obtained 


EAST MALLING RESEARCH 
STATION 


A vacancy‘ for an Assistant, female, for field 
experiments on fruit crops carried out by the 
Plant Pathology Entomology and Plant Protec- 
tive Chemustry Sections Salary according to 
age im the Assistant Experimental Officer grade 
of the Ministry of Agriculture scale A degree 
in biology or horticulture, or equivalent, 1s pre- 
ferred 

Application forms and details from the Secre- 
tary East Malling Research Station, near Maid- 
stone Kent by whom applications should be 
received not later than January 15 1955 














January 1, 1955 





UNIVERSITY OF SYDNEY 


Apphcations are invited for five Res 
Studentships /Fellowships in the School of Ph 
The successful applicants will be appointed 
cording to qualifications and experience, 
Research Studentship (£A 750 to £A 850 pei 
num), to a Jumor Research Fellowship (£/ 
per annum) or to a Senior Research Fellos 
(£A 950 to £A 1,300 per annum) Fares to 
from Australia, not exceeding a total of £A 
may be paid The awards will normally be: 
for a period of two years, after which 
tenure may be renewed for a further period 
doctoral candidates will normally be awarde¢ 
search Studentships, and will be expected to 
the Physics IV examination at honours B Se 
before proceeding to work for the PhD dc 
Study for this examination may take up pa 
all of the first year in Sydney Experim 
work in the School of Physics 1s directe 
Dr E P George, and nuclear research emuk 
cloud chambers and counters are used in o 
ments covering many aspects of cosmic ra 
Search Theoretical research is under the « 
tion of Professor H Messel, and investig? 
into problems of nuclear atomic and solid 
physics are 1n progress A large high-speed ¢ 
computer 1s under construction 

Applications, giving full details of qualhfic: 
and experience. and the names of referees, s' 
be forwarded to reach the Registrar, Univer: 
Sydney Sydney, Australia, by February 28 
In addition a copy of the application s 
be forwarded to the Secrefary of the Assoc 
of Universities of the British Commonweal 
Gordon Square, London, W C1, by the 

ate 


UNIVERSITY OF READING 


The Council invites applications for a Le 
ship in Theoretical Physics The present < 
scale, which is under review 1s £900 per an 
rising by annual increments of £50 to £1,10 
annum Candidates should possess sufficier 
perience and standing to enable them, in adi 
to lecturing to carry out independent res 
and to supervise the work of postera 
students 

Further particulars may be obtained fron 
Registrar, The University, Reading, by whor 
plications should be received not later than 
ary 17, 1955 


HILL END HOSPITAL 
ST ALBANS HERTS 

Biochemist (non-medical), University Grac 
required for duties in the Pathological Depar 
at the above hospital The successful canc 
should have had at least two years’ exper 
in a hospital laboratory, but consideration 
be given to recently qualified candidates 1 
consist of routine and more advanced bioche 
techniques and research experience will t 
advantage Salary and conditions of servic 
cording to Whutlev Council 

Applications to the Consultant Pathologis: 


LONDON TRANSPORT INVITE APPI 
tions from graduates, first- or second-class he 
degrees in physics, for post in Central Li 
tory Chiswick Duties physical testing a 
vestigation of wide range of items, includio 
cumulators, electric lamps, plastics, rubber 
insulating materials, safety glass, etc, cor 
tion, maintenance and calibration of appat 
development of non-destructive tests based 
ultrasonic, magnetic and electrical technique: 
vestigations of physical problems arising 
London Transport Salary £520 to £800 ( 
Commencing salary according to age, qua 
tions and experience Medical exam Con 
tory superannuation scheme after probation 
plications to Staff Officer (F/EV 502) Lr 
Transport, 55 Broadway, SW 1 For ackno. 
ment enclose addressed envelope 


A RESEARCH FELLOWSHIP OF £750 
annum, renewable annually for a period of 
years and tenable at the Chemical Re 
Laboratory of the Department of Scientific 
Industria] Research Teddington is offered t 
Foresta! Land Timber & Railways Co Ltd 
research will be directed to investigating the 
uon of tannins in preventing corrosion of n 
and the results could be made avarlable 
higher degree Applicants should have, 
minimum qualification a good honours deg 
chemistry and preferably some research e 
ence They should have a particular inter 
applying fundamental physical chemistry and 
sical methods of organic chemistry to pre 
of industrial importance —Applications 
references, shou'd be sent to the Chief Re: 
Chemist, Forestal Central Laboratory, Harp 

erts 
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1EMORIAL UNIVERSITY OF 


NEWFOUNDLAND 
JOHN'S, NEWFOUNDLAND, CANADA 
* Memonal University of Newfoundland in- 
applications from qualified persons to fill 
acant position of 


SSOCIATE PROFESSOR OF PHYSICS 


duties of the successful applicant will be to 
: m courses of instruction leading to the 
‘es of BA, BSc, and MSc These duties 
gormally such that the appointee will have 
available to carry on his own research prob- 
The salary scale for Associate Professor 
doctorate or equivalent 1s $5,000 by $100 to 
10 A comprehensive contributory pension 
ne applies The appointment will take effect 
eptember, 1955, and ts provisional for two 
3 ‘Travel expenses incurred in taking up the 
watment are navable by the university to a 
mum of $750 
plications should be sent to the President, 
ig a complete curriculum vitae and the names 
addresses of three referees 


UNIVERSITY OF DURHAM 


aplications are invited for the post of Pro- 
w of Physics imn the Durham Colleges in the 
rersity of Durham Salary within the ap- 
ed professorial scale with normal starting 
fat £1,900 per annum, with family allow- 
sand FSSU 
arther particulars may be obtaimed from the 
xsigned with whom fifteen copies of applica- 
» containing names of three persons to whom 
sence may be made should be lodged not later 
, February 12, 1955 Candidates outside the 
ish Isles may submit one copy only 
E M BETTENSON, 
Registrar 





versity Office, 
» North Bailey, Durham 


UNIVERSITY OF DURHAM 


pplications. are invited for the post of Pro- 
or of Physics in the Newcastle Division of the 
versity of Durham Salary within the ap- 
ved professorial scale with normal starting 
^t at £1 900 per annum, with family allowances 
FSSU 
arther particulars may be obtamed from the 
ersigned with whom fifteen copies of applica- 
s containing names of three persons to whom 
«ence may be made should be lodged not later 
* February 12, 1955 Candidates outside the 
4sh [sles may submit one copy only 
E M BETTENSON, 
Registrar 





versity Office 
ı North Bailey Durham 


UNIVERSITY OF ABERDEEN 


enor Technician required for Physiology De- 
ment, Marischal College Wage on scale £460 
£20 to £560 placing according to qualifica- 
» and experience 

pplications in writing to the Secretary, Mari- 
ad College 


EPARTMENT OF SCIENTIFIC AND IN- 
rial Research 1equire an Experimental Officer 
Assistant Experimental Officer (unestabitshed) 
the Food Investigauon Headquarters Cam- 
ige, for editoria! duties on a journal of scien- 

and technical abstracts and reviews on food 
ace and technology Candidates must have 
'E advanced level im two science subjects 
equivalent , but over 22 will generally be ex- 
ted to have a pass degree in science Or equi- 
nt  Abihty to write clear and concise English 
ntral Some knowledge of European langu- 
s an advantage The successful candidate will 
given the necessary traimng Only candidates 
f 26 will be considered for Experimental Officer 
le Inclusive annual remuneration for a 454- 
r week (a) for Experimental Officer, £736 to 
«G (men) £638 to £779 (women) , (b) for Assis- 

Experimental Officer, £297 to £659 (men), 
7 to £556 (women) Prospects of establish- 
at for candidates under 31 —Application forms 
a Ministry of Labour and National Service, 
hnical and Scientific Register (K) 26 King 
et London SW 1, quoting G 444/54A 
sing date January 22, 1955 


4IOCHEMIST (BASIC GRADE) REQUIRED 
work 1n the Biochemistry Section of the Patho- 
: Department Salary and conditions in ac- 
dance with PTA scales—re, £460 to £765 

annum according to qualifications and ex- 
íence —Applications, in writing giving names 
three referees, to the Superintendent, The 
{ted Sheffield Hospitals The Children’s Hos- 
4 Western Bank, Sheffield 10 














UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


requires 
MATHEMATICAL PHYSICISTS 


in the grades of PRINCIPAL SCIENTIFIC 
OFFICER, SENIOR SCIENTIFIC OFFI- 
CER and SCIENTIFIC OFFICER, to be 
engaged on work m one of the following 
fields — 

Astrophysics 

Fiud Dynamics 

Nuclear Physics 

Statistics 

Solid Mechanics 

General Applied Mechanics 


Applicants should have a first- or second- 
class honours degree in MATHEMATICS 
or PHYSICS, together with some years’ 
appropriate postgraduate experience The 
salary scales are PRINCIPAL SCIEN- 
TIFIC OFFICER, £1,125 to £1,507 (male) 
per annum, SENIOR SCIENTIFIC OFFI- 
CER £970 to £1,125 (male) per annum, 
for SCIENTIFIC OFFICER, £467 10s to 
£845 (male) per annum, for which starting 
salary 1s assessed, according to age, quali- 
fications and experience The successful 
applicants will be required to join the 
Authority's Principal Superannuation 
Scheme to be introduced shortly, and the 
salary scales quoted will be enhanced to 
cover contributions Houses available 
within a reasonable period for married staff 
who live outside the Establishment’s trans- 
port facilities Application form from 


ey uto 


Semor Recruitment Officer, AWRE, 
Aldermaston, Berks Quote Reference 
283 /WGE/34 





BRADFORD EDUCATION 


COMMITTEE 


TECHNICAL COLLEGE BRADFORD 
Applications are invited for appointment as 
Senior Lecturer ın Mechanical Engineering m the 


College Candidates should be able to offer 
applied thermodynamics The salary scale for 
men (according to the Burnham Technical Award) 
will be from £1,065 to £1,215 per annum 

Conditions of the appoimtment and forms of 
application may be obtained from the Director 
of Education, Town Hall, Bradford, 1, and com- 
pleted forms should be returned to the Principal 
of the College as soon as possible 

A SPALDING, 
Director of Education 


COLLEGE OF AERONAUTICS 


Lecturer required in Department of Aero- 
dynamics, with experience in wind tunnel re- 
search work Successful candidate will be 
required to supervise students’ experumental and 
theoretical] research in addition to his lecturing 
duties He will also be expected to play a 
leading part in the expanding experimental re- 
search programme of the department Salary in 
accordance with qualifications and experience, 
with superannuation under FSSU and family 
allowance 

Applications giving full details of qualifications, 
etc, and quoting the names of three referees, 
should be addressed to the Recorder, The Col- 
lege of Aeronautics, Cranfield, Bletchley, Bucks 
Further particulars available 


LONDON TRANSPORT REQUIRES TECH- 
nical Assistants, Central Laboratory, Chiswick 
Candidates should possess Inter BSc or equi- 
valent qualification Previous experience advan- 
tageous Salary range £300 to £625, with addi- 
tional payments for certain recognized qualifica~ 
tons Commencing salary according to age, 
qualifications and experience medical examina- 
tion, contributory superannuation scheme after 
probation, certain free travel facilities —Appli- 
cations to Staff Officer (F/EV 519), London 
Transport, 55 Broadway, SW 1 For acknow- 
ledgment enclose addressed envelope 


APPLICATIONS ARE INVITED FROM 
Technicians with a sound knowledge of routine 
haematology procedures, to fill a vacancy in 
the undermentioned laboratory The post 1s 
established on the Techmcian Grade, but applt- 
cants holding the Institute of Medical Labora- 
tory’s Intermediate Certificate will be considered 
The salary and conditions of service will be as 
defined by the appropriate Whitley Council — 
Applications, giving full details, and the names 
of two referees, should be made to the Secre- 
tary, The Laboratory, Peace Memorial Hospital, 
Watford, Herts 


UNITED KINGDOM ATOMIC 


ENERGY AUTHORITY 
AERE, HARWELL, BERKS 
Requires an Experimental Officer or Assistant 
Experimental Officer, to work in a section deal- 
ing with irradiation. damage which will involve 
experimental work in connection with research 
on the metal physics of existing and proposed 
fuels for nuclear reactors Ample opportunities 
will exist for original experimental work — Muni- 
mum qualifications required are higher school 
certificate in science subjects or higher national 
certificate in physics, or equivalent qualifications 
A degree in physics would be an advantage Suc- 
cessful candidate will be appointed either in the 
grade of Experimental Officer (£715 (minimum 
age 26) to £880 per annum), or Assistant Experi- 
mental Officer (£288 (at age 18) to £640 per 
annum), according to age, experience and quali- 
fications He will be required to join the 
Authority s contributory, pension scheme, which 
1s to be introduced in the near future and salaries 
will be increased go cover personal contributions 

Rates for women are slightly lower 

Applications should be sent to Establishment 
Officer, AER E Harwell, Didcot, Berks, quoung 
reference 2/103 /2:0 


UNIVERSITY OF THE 


WITWATERSRAND 
JOHANNESBURG SOUTH AFRICA 

Applications are invited for appointment to the 
vacant post of Senior Lecturer in Zoology on the 
staff of the University Department of Zoology 
The substantive salary scale attached to the post 
is £1,100 by £50 to £1,450 The initial salary to 
be paid to the successful applicant will be deter- 
mined im accordance with qualifications and ex- 
perience In addition, a temporary cost of living 
allowance is paid to married men, the present rate 
bemg £234 per annum Duties to be assumed on 
March 1, 1955, or as agreed upon with the suc- 
cessful candidate An allowance 1s made towards 
the cost of travelling expenses 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Unrversitics of the 
British Commonwealth, 5 Gordon Square, London, 
WCI1 The closing date for the receipt of ap- 
phcations, in South Africa and London, is 
January 31, 1955 


ROTHAMSTED EXPERIMENTAL 


STATION 
HARPENDEN, HERTS 
Applications are invited from graduates for a 
post in the Department of Insecticides and Fungi- 
cides, to assist in the study of the mode of 
action of insecticides Candidates should have 
a knowledge of organic chemistry or biochemistry , 
previous experience in the field of insecticides 
iS not necessary The appointment will be in 
the Experimental Officer class with starting salaty 
for graduates between £390 and £690 per annum, 
according to age and experience Scales for 
women are somewhat lower Superannuation 
Scheme 
Applications, quoting reference 105(2) with 
names of two referees to be received by the 
Secretary by January 22, 1955 


UNIVERSITY OF NATAL 
SOUTH AFRICA 

Applications are invited for the post of Director 
of the Institute for Social Research at the Univer- 
sity of Natal, Durban The appointment will be 
for the two academic years 1955 and 1956 Duties 
to commence on March 1, 1955, or as soon therc- 
after as possible Salary £1,600 per annum, plus 
a temporary cost of living allowance of £234 per 
annum for married men 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the 
British Commonwealth 5 Gordon Square, 
London, W C1 The closing date for the receipt 
of applications in South Africa and London, is 
January 31, 1955 


RESEARCH 














LABORATORIES,  BRITISH 
Electricity Authority, Leatherhead, require two 
General Assistant Engineers Candidates should 
have a university degree or equivalent qualifica- 
uons in electrical engineering or m physics Duties 
include research, on electrostatic precipitation and 
allied problem? at Leatherhead and Croydon 
Laboratories Salary NIB Grade 4, £675 to 
£850 per annum —Applications, stgting age, quali- 
fications, experience, and present position and 
salary, should be forwarded to D Moffat, 
Director of Establishments, Winsley Street Lon- 
don W 1, by January 17, 1955 Quote reference 
NAT /541 
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THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks, re- 
quires Experimental Officers and Assistant 
Experimental Officers, to work in a Tech- 
nical Library Candidates should have 
higher school certificate or its equivalent in 
Science or engineering Preference will be 
given to those who have reached a pass 
degree standard Experience in a technical 
library or library qualification would be an 
advantage The scales of pay are Experi- 
mental Officer (minimum age 26) 2715 to 


£880 per annum (male), Assistant Experi- 


mental Officer, £288 10. (age 18) to £640 
per annum (male) The successful appli 
cants will be required to jom the 
Authority's Principal Superannuation 
Scheme to be introduced shortly, and the 
salary scales quoted above will be enhanced 
to cover contribuuons Housing accommo- 
dation wii) be available within a reasonable 
period for married staff wo live outside 
the radius of the Establishment's transport 
facilities —Application. form from Senior 
Recruitment Officer, Atomic Weapons Re- 
search Establishment Aldermaston, Berks 
Quote Ref 332/WGE/34 


TEA RESEARCH INSTITUTE OF 
CEYLON 


Post of Director 

Applicants are advised that the closing date 
for the above post has been extended to Janu- 
ary 31 1955 


UNIVERSITY OF BRISTOL 


Applications are invited for appointment to the 
Melville Wills Chair of Botany, which becomes 
vacant on August 1, 1955 

Particulars of the appointment may be obtained 
from the Registrar The University, Bristol, 8 


LABORATORY TECHNICIAN REQUIRED 


































APPOINTMENTS VACANT 


HONOURS GRADUATES (FIRST OR 
second), interested in petroleum research~ and 
development work, are invited to apply for two 
senior appointments as follows 1 Chemist or 
Physicist, to undertake research investigations of 
a physico-chemical nature with minimum super- 
vision 2 Chemical Engineer or Chemist, with 
experience in pilot plant development Candi- 
dates should be between 28 and 35 years of age 
Applications will also be considered from simi- 
larly qualified candidates between 23 and 28 for 
several junior appointments —Box 598, T G 
Scott and Son, Ltd , 143-147 Regent Street, Lon- 
don, W 1 


——ÓÀ MÀ 

VACANCIES OCCUR AT RECENTLY 
established laboratories engaged upon investiga- 
tions relating to the nuteition of farm animals, for 
the following Chief Technician for animal house 
to be responsible for the cleanliness, feeding 
breeding, and maintenance of small animal stock 
colonies and to take part in feeding and metabo- 
"sm experiments Applicants must be males 
between the ages of 25 and 35 and 
must be either Associates or Fellows of th 
Animal Technicians Association Laboratory 
Technicians are required for a laboratory en- 
gaged upon experunental nutrition The work in- 
vo'ves both plant and animal biochemistry and 
limsted experience in bacteriological and histologi- 
cal technique will be advantageous Applicants 
may be either male or female between the ages 
of 20 and 30 and must hold erther the Associate 
or Fellowship of the Institute of Medical Labora- 
tory Technologists Persons holding a recognized 
certificate of general education and with at least 
five years' labcratory experience may also apply 
—Applications for the positions advertised above 
should be addressed to “The Head of the 
Animal Nutrition Research Laboratories, Spillers 
Limited Middle Aston House, Middle Aston 
Steeple Aston Oxford ” 


RECENTLY QUALIFIED CHEMIST, BSc 


or ARIC age 20 to 24, required as Assistant 
to Head of Research and Development Depart- 
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MULLARD BLACKBURN 
WORKS, LTD 


have vacancies for the following — 


SENIOR PHYSICAL CHEMIST to ta 
charge of the development laboratory wot 
ing on ceramic magnetic materials Sor 
experience of solid state physics and ct 
mistry 1s essential The work is closc 
connected with a rapidly expanding indt 
try, and offers considerable scope for a 
vancement Salary depending upon ag 
qualifications and experience, will be with 
the scale £800 to £1,100 Ref M/24 


SENIOR METALLURGIST required f 
Works Laboratory Candidates should ba 
a good degree in Metallurgy and conside 
able experience in the inyestigation of fa 
tory problems The work will pe concern 
with the metallurgical problems involv 
ın the manufacture of lamps and rad 
valves, including the production of tungsit 
and molybdenum Some experience 
powder metallurgy would be an advantag 
Age 35 to 45 years Salary accordu 
to qualifications and experience within t 
scale £925 to £1200 Ref M/26 


METALLURGIST to work on the deve 
opment of magnetic materials, includx 
permanent magnet alloys Applicants shoul 
possess a degree in Metallurgy Som 
specialized knowledge of physical metallurg 
would be an advantage Salary accordin 
to age and experience within the scab 
£600 to £800 Ref M/25 

Apply in writing, giving full detais, t 
the Works Personnel Officer, Mullard Black 
burn Works, Ltd, Philips Road, Blach 
burn, Lancs, quotng appropriate referenct 


VACANCIES EXIST FOR YOUNG M, 
graduates in the Development Division of a C 
pany manufacturing medicinal and pharmaceu 
products Two of the posts are suitable for 


didates having a special interest in labora 
and pilot plant scale organic chemistry v 
the third ıs suttable for an organic chemist 
a physical bias The laboratories are situ 
in Surrey, and facilities exist for working 


ment The work involves both organic and in- 
organic syntheses up to and including pilot plant 
Five-day week, canteen facilities —Write to 
Works Director Thomas Morson and Son, Ltd, 
Wharf Road Ponders End Middlesex 







for the Electrical Engineering Department for 
work in the electronics field Commencing salary 
according to age and experience, m the scale 
£315 by £15 to £450, plus London weighting 


(maximum £30) The successful applicant must 
Jom] the contributory pension scheme —Applica- 
tion. giving age and full details of experience, to 
Secretary, King's College, Strand, W C2 


RADIOGRAPHER REQUIRED AT THE 
Royal Northern Hospital Holloway Road, Lon- 
don, N 7 to work mainly on clinical applications 
of radioactive isotopes in therapy and tracer 
quantities Grading as Senior Radiographer or 
Radiographer, according to qualifications and ex- 
perience Application forms obtainable from 
Hospital Secretary, which should be returned by 
January 22 1955 


JUNIOR TECHNICIAN, WITH INTEREST 
in electrical engrieering, required to assist in 
the development and operation of Van de Graaff 
and neutron generator NCEE or equivalent 
qualification an advantage Salary according to 
age and experience —Applications in writing to 
the Director MRC Experimental Radio- 
pathology Research Unit, Hammersmith Hospital, 


BIOCHEMIST (PRINCIPAL GRADE) RE- 
quired for Northern Group Hospital Pathological 
Services Salary scale £1125 rising by annual 
increments of £50 to £1,375, plus £50 London 
weighting —Apphcation forms obtamable from 
Hospital Secretary Royal Northern Hospital, Hol- 
loway Road, London, N 7 














TECHNICIAN REQUIRED FOR HISTO- 
logy laboratory Must have experience in the 
main branches of histological technique and also 
in photomicrography Salary according to qual- 
fications and experience —Apply to the Registrar 
The University Bristol 8 stating salary required 


BIOCHEMIST SENIOR GRADE (NON- 
medical) required The successful candidate will 
be im charge of the routine work in the hos- 
pital'S laboratory but his main duty will be re- 
search work carried out under [he Director of 
Clinical. Research Salary in áccordance with 
Whatley Scales viz — £835 by £40 to £1035 by 
£25 to £1060 gy £20 to £1 080 Small house 
available —Applications stating qualifications 
age and experience together with the names of 
two referees should be sent to the Physician 
Superintendent Crichton Royal Mental Hospital 
Dumfries 





ASSISTANT WORKS CHEMIST, PREFER- 
ably a graduate with some expertence, aged 25 to 
30, for development and control of organic 
chemical processes Capable of working on own 
mitiative. with a minimum. of supervision —Ap- 
ply with full details of traming and experience 
and salary required, to Box 604 T G Scott and 
Son Ltd 143-147 Regent Street, London. W 1 


ENGINEER WANTED BY IMPERIAL CHE- 
mical Industries Ltd, Alkali Division, North- 
wich Cheshire to do research on industrtal 
chemrcal operations such as heat transfer and 
matter transfer Candidates aged 25 to 35 
should possess an honours degree in engineering 
(preferably mechanical) and have received such 
practical training as is required for Associate 
Membership of the major Engineering Institutions 
Starting salary according to age and experience — 
Applications giving details of age and experi- 
ence should be addressed to the Staff Manager 


AGRICULTURAL JOURNALISM INTER- 
national journal seeks successor to present dis 
tinguished Editor Applicants must fully appreci- 
ate commercial significance of agricultural re 
search Age, salary required, examples of pub 
lished work and fullest details of education anc 
experience to Box 601 T G Scott and Son, Ltd 
143-147 Regent Street, London. W 1 


QUALIFIED CHEMISTS AND PHYSICISTS 
with either practical or academic ability are re 
quired to work on solid state problems connected 
with magnetic, semiconducting and anodic 
oxides The posts are progressive —Box 602 
T G Scott and Son, Ltd 143-147 Regent Street 
London W 1 


RESEARCH DEPARTMENT OF MAIOR OIL 
Company has vacanctes for Chemists or Chemical 
Engineers at its laboratories in Southern England 
Apphcants must have good honours degree or 
equivalent with preferably some plant or mdus- 
trial experience Age up to 30 Salaries 
appropriate to age and qualifications Good 
prospects — Write Box 594 T G Scott and Son 
Ltd 143-147 Reeent Street London W 1 


iii iiic ui iilitcicintorilisdeehsDclePast unio PS LN RN NAM 

ENTOMOLOGIST REQUIRED TO CARRY 
out field trials overseas and to assist ın abstract- 
mg and advisory work while in this country — 
Write giving full details to the Secretary The 
Murphy Chemical Co, Ltd, Wheathampstead, 
near St Albans Herts 






higher degrees 
£850 per annum 


Salaries within the range £60! 

Pension scheme —Write, « 
ing quahfications, etc, to Box 611, T G S 
and Son, Ltd, 143-147 Regent Street, Lone 


BACTERIOLOGIST OR BIOCHEMIST 
quired, for work on bacterial metabolism in 
ton to chemotherapeutics at Research Sta 
near London associated with industrial conc 
—Apply, quoting Reference NR/1 to Box 
T G Scott and Son, Ltd, 143-147 Regent Sb 
London Wt 


KODAK, LTD HAVE A VACANCY 1 
an Honours Physics Graduate in ther Rese 
Laboratories for research and development v 
in connection with the production of photogra 
material and apparatus Candidates should» 
under 30 years of age —App'y by letter 
Personnel Department (Factories), Heads 
Drive Wealdstone Middlesex = 


YOUNG MAN HAVING A NATIO? 











cerfificate or equivalent 1n physics or electrical 


gineering is required for a post in the meas 
ment section of a development laboratory 
Northamptonshire The work 1s connected 
microwave equipment, but experience in this $ 
is not essential Salary will be im accord. 
with age, etc —Box 608 T G Scott and : 
Ltd 143-147 Regent Street London W 1 


IMPERIAL CHEMICAL INDUSTR 
Lımted ‘Terylene Council, have a vaca 
for an Assistant Statistician, to work for t 
months in Manchester and thereafter in Ho 
gate on development problems associated ' 
new synthetic fibres, especially * Terylene 
Written apphcations, giving brief details of qi 
fications and experience to be sent to Staff NM 
ager Hookstone Road Harrogate 


GRADUATE CHEMIST METALLURG 


or Chemical Engin er required. to deal with pr 
lems relating to the installation of electroplaj 
plant and process control 
completed military service and be wil ing to tra 
—Appiy Electro-Chemical Engineering Co, L 
161 Queens Road Weybridee Surrey 


——— M ———— nee nen 

LADY CHEMIST GRADUATE OR HN 
required for analysis of electroplating and al 
solutions —Apply, 
Co, Ltd, 161 Queens Road Weybridge, Sun 


Apphcants must b 


Electro-Chemical  Engineo) 


" 
i 
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in ME AND CHEMICALS. LTD. 

two ysical chemi: graduates with re- 

h E eee IpES jodan. capable DESIGN AND DEVELOPMENT 
BRITISH OXYGEN ENGINEERING, 


LIMITED 


Applications are invited for a senior ap- 
pointment in a Development Group engaged 
on gas separation projects in a wide and 
expanding ficid offering considerabie scope 
to those with special interest in thermo- 
dynamics and physical chemistry. Appli- 
cants should hold at least a second-class 
honours degree, and have had previous ex- 
perience on development or research work. 
The Company is based in North London, 
on the North Circular Road, with easy 
access to main 'bus and train routes. Staff 
pension scheme. Successful applicants 
currently resident outside the North London 
area may be given assistance in obtaining 
housing accommodation. 

Applications should be addressed to the 
Personne! Manager, British Oxygen Engin- 
ecring, Ltd,, Angel Road, Upper Edmonton, 
London, N.18. 

































problems. of a general nature in electro- 
and surface chemistry, and with the 
ot physico-chemical methods of 









ations, and the successful applicants 
ligible for membership of an approved 
twelve months’ service.— 

be regarded as confiden- 


. Morrow, echnical Director, 
hemicals Lid., Urlay Nook. 











ANNUM AND DEPARTMENTAL 
offered to Designer with experience 
nre and temperature sensitive in- 

nd smali .electro-mechanical move- 
Surrey. area,--Write,. Box 609, T. G. 
: Be Regent Street, Lon- 






PERSONNEL OFFICER . RE- 
Research Centre near Birm- 
"the Dunlop Group. Chief duties 
ruitment of graduate staff and the 
| arrangements for research person- 

have experience in the selec- 
graduates for industry possibly on 
tments board, and accustomed 
rofessors and teaching staff of 
echnical colleges.. Would be re- 
se initiative: in contacting managers 


ELECTRONIC COMPUTERS 


Ferranti Ltd., have vacancies for men and 
women interested in the application of 
electronic digital computers in problems in: 
(1) Electrical, Mechanical, Civil and Chemi- 
cal Engineering, Aeronautics, Crystallo- 
graphy, Nuclear Physics, Optics, etc. Can- 
didates should have first- or second-class 
honours degrees or equivalent qualifications 


what staff is. required, suggesting the in matbematics, physics, engineering or 
‘tobe engaged, deciding where chemistry. Experience in numerical methods 
most likely to be found and in| 5m advantage. Reference CSI. Qn. Ac. 
countancy, Actuarial Science, Operational 





is is a high level appointment 
| appropriate to qualifications 
: ications. should be made to 
and Appointments Office, Dunlop 
imited, Fort Dunlop, Erding- 


Research, Production Engineering, Statistics, 
etc, Candidates for these posts should be 
able to show experience in one of thesc 
fields or have qualifications indicating their 
suitability, for example, membership of ap- 


: - propriate professional body, or first- or 
[ RUG CO. LTD., REQUIRE second-class RBonours degrees in mathe- 
uate in. their ‘Microbiology Division matics, economics or statistics, Reference 


CS2. In both groups experience of comput- 
ing work will be of value, but is not essen- 
tial. Previous knowledge of electronic com- 
puters would not be assumed. Permanent 
staff appointments with pension benefits. 

Application forms from Mr. T. J. Lunt, 
oe Manager, Ferranti Ltd., Hollinwood, 
ancs. 


uitine assays and investigations into 

ues on antibiotics and vitamins. Ex- 

is field of microbiology would be 

tage and salary will be according to ex- 

and qualifications.—Applications to the 
"Manager, Station Street, Nottingham. 


[EDICAL REPRESENTATIVES. BRITISH 
Lg lh of leading American ethical pharma- 
house have vacancies in severa] areas for 
pen Representatives, Good starting salary 
Car provided. ni „with 


aena 

BOOTS PURE DRUG CO. LTD., HAVE A 
vacancy in the Research Department for a young 
graduate for biological work in connection with 
research on chemotherapy of protozoal diseases 
and on related topics. Candidates should have 
a degree in an appropriate biological science. 
Knowledge of microbiology is essential; some 
knowledge of biochemistry would be an advan- 
tage. Previous research experience in the field of 
protozoology would be especially valuable.—Ap- 
plications to Personnel Manager, Station Street. 
Nottingham. 


———MÓMMM 

J. SAINSBURY, LTD. REQUIRE A FOOD 
Analyst in their Laboratories at Blackfriars. Pre- 
vious experience in food analysis essential. A 
minimum enn: of £600 per annum is offered. 
The post will be permanent, and there is a staff 
pension scheme and fuli staff facilines.—Applica- 
tions should be made to the Personnel Manager 
(F.A,), J. Sainsbury, Ltd., Stamford House, Stam- 
ford Street, Blackfriars, S.E.1. 


PATENT AGENTS IN LIVERPOOL RE- 
quire Technical Assistant willing to work under 
guidance to qualify in the profession ; adequate 
grounding in electrical engineering or physics 
essential, preferably to degree standard, for work 
in telecommunications and electronics : 'knowledge 
of German and French an advantage; morc 
important requirements are power of quick and 
accurate analysis, balanced judgment and clear. 
unemotional thinking; good prospects for man 
who is content with predominantly desk work 
with wide range of interest.—Fullest details to 
Box 605, T. G. Scott and Son, Ltd., 143-147 
Regent Street, London, W.I. 


LEADING OIL COMPANY HAVE VAC- 
ancy for Chemist in their Head Office. Ap- 
plicants should be in possession of degree or 
equivalent, and if possible wide experience in 
the petroleum industry, Work to cover lubricants. 
solvents, bitumens, fuels, etc. Age 30 to 35 years. 
Salary according to age and qualifications. —Ap- 
plicants should apply, giving full particulars of 
qualifications and experience, quoting H.3115, t 
Box 7154, c/o 191 Gresham House, E.C.2. 





required, 
ager, "pine Ltd., 
testone, Kent, 
DEVELOPMENT CHEMIST IS REQUIRED 
york ‘on the applied chemical aspects of pro- 
and product development in glass fibre manu- 
are, He will be required to work i close 
iboration with the engineering scction in the 
gn and operation of pilot plant, and to evalu- 
1 properties of new adhesives and coatings 
ibres. There will be opportunities for 
fal work in the field of polyester glass 
Applicants. should have a good de- 
hemistry, and be between the ages of 


55715 Sandgate Road, 






experience and salary re- 
Fibreglass, Limited, 


qui ifications, 
the Secretary, 
d, St. Heleas. 


padaan nici E 
SSISTANT, WITH INTEREST IN PROPER- 
f matter, ‘required for research on behaviour 
ckaging materials under shock, A familiarity 
lectronic circuits useful. General certificate 
cation (advanced leve) in physics and 
hematics preferred, with laboratory experience. 
140 £475. Male applicants should have com- 
Or be exempt from National Service.— 
Fond forms from Secretary, Printing. 









idiniin 
IBRARIAN. (WOMAN) REQUIRED FOR 
ary: in progressive firm of petroleum. 
chemical engineers, The library is the 
centre, for information in all fields 
i g and chemistry, and in matters of 
- economics. travel, etc, It is a member of 
IB “Applicants should have a science degree 
ferably some experience of library work 
a knowledge of French and German. Entry 
good pension scheme at age 30.—Applications 
the Secretary. Whessoe Limited, Darlington, 
anu 22. 1955. 




























Advertisers please note. You must. add 
" Apply Employment Exchange " unless 
employment advertised or the workers re- 
quired are excepted under the: Notification ol 
Vacancies Order. ; i 


LIBRARIAN-INFOR MATION OFFICER RE 
quired in Research Laboratories for abswacting, => 
information services and preparation |. Of. = 
bibliographies and bulletins. Applicants. should 
preferably have science degree, library -ex- 
perience and knowledge German and French. 























Position superannuated and five-day week 
laboratories shortly moving 20 miles north 
London.—Applications, treated in strict : 


dence to Box 603, T. G. Scott and. $i 
143-147 Regent Street, London, Wl.) 


A LARGE INDUSTRIAL UND. 
requires the services of a Chemical 
to assist in the technical manageny 
associated company in Norway, «A 
of electrometallurgy, particularly calch 
manufacture, wogid be an advantage, 
essential, provided that the candi 
at least five years' experience. i 
or metallurgical industries, includi some. ex- 
perience as a production executive 
cessful applicant will be seconded ness 
pany in Norway for not less than year, 
following which an opportunity, of service in th 
U.K. in a similar capacity. is likely to arise. 
Salary will be commensurate with qualification 
and experience, but not less than  £1,000 
annum.—Details. to Box: AMT099, 
Lid., 212a Shaftesbury Avenue, London. W,C.2 


BOOTS PURE DRUG COo: LTD, RE- 
search Department, Veterinary Science ‘Division, 
Thurgarton, require a Laboratory Technician wit 
experience ín biological techniques, and prefer: 
ably with some knowledge of parasitolo 
plications, giving two references, to 
ihe Personnel Manager, Station "Str 
am. 


FOR SALE AND W; 


FOR SALE. U.V. . SPECTROPH! 
meter. Hilger Small Quartz Spectrograt 
Spekka Photometer; comp'ete with aj i; 
Excellent condition. . £300. Can be inspecte 
by appointment.—B.R.P.R.A., 48 Tewin Road, 
Welwyn Garden City. 





























Badia Lb oi LR RR Tp ENS RS 
RECORDINC. MILLIAMMETER REQUIRED. 
iliampere full scale di jon. 


Sensitivity of 

Input impedants i : 
response approximately 1 second ful scale defiecs | 
tion. Chart speed of at least 12 in. per. Tite aad 










in good working order should write, | 
and price required, to Box 610; T. and. 
Son. Ltd. 143-147 Regent Street, "London. Wil 


FOR SALE, HILGER MEDIUM QUARTZ 
Spectrograph. Type E498, flat field. fitted with 
Barfit Optical Bench. This instrument: has been 
used for absorption spectroscopy and in 







High Voltage Set for Spark Source. Set: 
absorption cells, including two Baly. 
two Hilger Micrometer cells. Allin 
condition.—Box 606, T. G. Scott and 
143-147 Regent Street, London, W4: 


MISCELLANEOUS 


ESTABLISHED LABORATORY FURNISHER d 
located: Newcastle, covering four Northetn 
Counties, Yorkshire and South Scotland, wishes . 
to link up with manufacturers of special equipment — 
for laboratories. Complete facilities. offered ine: 
cluding sales, technical services and drawing 
office.—Anyone interested in Tt their 
turnover please write to Box 597, T, G. Scott and 
Son. Lid.. 143-147 Regent Street, London, W.1.. 


T D e t tti ei 

ROBERT GRAVES, ANTONY FLEW AND. 
Naomi Mitchison write in January “ Literary” 
Guide." now on sale, 1s.—Specimen copy from 
Dept. W. 12, St. James's Place, S W.1. 


E a e t Aee A 
ELECTRONICS APPLIED TO INDUSTRY. 
Learn the basic principles and applications with. 
our modern self-study course. — Experimental. 
work included if required.—Free Brochure from ^ 
E.M.i, Institutes, Dent. N.56, London, Wh 
fAssociated with H.M.V.) PIS 


r eener db REC M E E 

TECHNICAL®SERVICES BUREAU SPECIAL- 
izes in services to scientific and technical authors; - 
Preparing MS. for press. indexing, proof-reading, 
translations, secretarial work.—179 Clifford Read, > 
New Barnet, Herts. BARnet 4730, 


L—— MM ——M MM MÀ MÀ 
TRANSLATIONS OF TECHNICAL MATTER 

on Physical Sciences from. French and Spanish.-— 

Waldron, 18 Hayes Close, Chelmsford, Essex. y 
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ipd 
e" source for all methods of microscope 
AES wt Built-in transformer and switch for 
T regulating rendir Full adjustment for height from 
table level to 10 in. above, with tilting motion. 
AT |. Centring adjustment for bulb, 

G PE jo focussing condenser, iris diaphragm and 
ting for colour screens. Solid source filament, 

: © esia watt for A.C. 200 to 250 volt. 


| pe J. BECK Lo. 69/71 MORTIMER STREET 


LONDON, W.1 


GREEN’S PURE 


FILTER PAPER 


This is our “simple fold”. The 
price is lower and it saves 
shipping space for export 


See price list NG 


J. BARCHAM GREEN Lr». 
Maidstone * England 





Printed in Great Britain be? FisugR, KxiGnr & Co., Lro., The Gainsborough Press, S; 


at St. Martin's Street, Lon 
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-HAWKSLEY'S 


BRITISH MADE “ 


HAEMACYTOMETERS 
HAEMOGLOBINOMETERS 
SEDIMENTOMETERS 


and other apparatus for 


BLOOD DIAGNOSIS 


COLORIMETERS 


McMaster | 
WORM EGG COUNTING CHAMBERS f 


EEL WORM COUNTING CHAMBERS 


Distributors for Great Britain of 


COOKE MICROSCOPES 


British made by Cooke, Troughton & Simms, Ltd. 
HELBER (Daarin) 
MANNERS (Eosinophil) 
COUNTING CHAMBERS 


HAWKSLEY & SONS LTD. 


I7 NEW CAVENDISH STREET, LONDON, W.I 
Telephone: WELbeck 3859 Telegrams: ''Diffract, Wesdo, London" 



























THE TECHNE TEESE 
This self contained constant y 
temperature control unit has 
been widely sold and in its new 
form has features that place it 
in a class by itself. The unique 
pneumatic control system has 
all the sensitivity of electrical 
contact methods with far greater 
dependability and longevity. 
Control is + .05°C. 


Range from room temperature 

to 96°C. 
For full details 
write to: 


TECHNE (CAMBRIDGE) LTD * DUXFORD * CAMBRIDGE * ENG D| 
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Tinsley 


new TECHNE STANDARD CADMIUM CELLS 


4 GALLON BATH Single and double types in wooden 


cases or in metal cases as illus- 
trated. 


Reliable single or double minia- 
ture types mounted in plastic 
cases, E.M.F. 1.01859 abs. volts at 
20° C. Temp. coeff. —40 uV/I* C. 
Low internal resistance. 


Dimensions 3} in. x lj in. x 
1 in. 

Non-temperature coefficient cells 
for industrial use. 






The new Techne 4 gallon 
bath has self contained 
pneumatic control (pat. 
applied for) for greater 
sensitivity and longer life. 
* INDICATING THERMOSTAT 
*3 HEATING RANGES - 
* ADJUSTABLE TRAY All types of unmounted standard 
* CIRCULATION TO EXTERNAL APPARATUS cells can be supplied in quantity 
% CONTROL BETTER THAN - 0.02°C. AT 40°C, from stock. 

%& BRUSHLESS MOTOR 
BEEDRONEIIC THRUST BEARING H. Tinsley & Co., Ltd., Werndee Hall, 


X NO SUBMERGED BEARINGS 
k SPECIAL RACKS TO ORDER London, S.E.25 





Telephone: ADDiscombe 1400 2nd 3680 
TECHNE (CAMBRIDGE) LTD . DUXFORD . CAMBRIDGE , ENGLAND 





"MINOR" 
CENTRIFUGE 


This 200 ml. capacity centrifuge is 
versatile, fast and reliable, and its 
stepless speed control puts it in a class 
of its own. There is a choice of 6 
different interchangeable swing-out and 
angle heads, together with a multiplicity 
of buckets, cups and adaptors. Universal 
AC/DC motor. Speeds up to 4,600 
r.p.m. (2,734 x g.). Write for Publica- 
tion No. 137. 


FOR YOUR FILE: MSE Publication 888 
Mesh a brief review of the entire range of 

SE Centrifuges, Microtomes and Laboratory e 
Blenders. Have you had your copy? tc. 7 


MEASURING & SCIENTIFIC EQUIPMENT, LTD., Spenser Street, London, S.W.1 o ViCtoria 5426 
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HIGH VACUUM HARNESSES THE ELECTRON 


y. 

















. .. to provide 
critical information 
on CRYSTALLINE 
structures! 







The EDWARDS Electron Diffraction Camera is a 
striking example of the way in which high vacuum has 
harnessed the electron for providing critically accurate 
information regarding surface phenomena during research 
on lubrication and oxidation, etc., the structure of metals, 
ceramics, plastics and polymers. 

Polished diamond facet The NEW Edwards camera offers diffraction workers a 
showing crystalline high performance standard with an ingenious centralized 


structure of surface layer control system—all controls, including that of the re- 
3 -— 






motely controlled H.T. system (to eliminate any electrical 
& CO. (LONDON) LTO 


interference), are compactly grouped on the camera body. 
MANOR ROYAL - CRAWLEY - SUSSEX 


er vt qoum SOU 
CRAWLEY 1500 (I0 lines) EDCOHIVAC CRAWLEY 


BRANCHES GLASGOW & TORONTO. AGENTS TNROUGHOUT THE WORLD 
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Laboratory 


Add this skilled worker to Tube 


your laboratory staff... 


If you manipulate glass, you need the Scorah Oxy-Coal-Gas 

Blowpipe—the Blowpipe that gives the right size flame by a 

simple turn of the turret. It is the most efficient Blowpipe 

ever produced, and once installed in the laboratory will be | 

in constant use. It will render instant valuable service in | 

making that new idea or gadget, modifying existing apparatus | 

or repairing the little casualties. Your staff will have the | 

opportunity to develop skill in handling ‘Pyrex,’ ‘Phoenix’ | 

or 'Hysil' with a tool specially designed to change glass- | combustion tubes up to 14” outside diameter. A tub 

blowing from a frustration into a fascination. For the more A x 

expert it provides much greater speed on the job, plus | muffle for high temperatures — 1350°C./1400°C. — 

certainty and mastery via smoothly burning, quiet, stable | as well as a range of 
| 
| 
| 
| 
| 
l 


' Wild-Barfield laboratory tube muffles are of 
single or twin tube types. Normal maximum 
operating temperature 1050?C. Two sizes are 
available, either 12" or 20" long, designed for 


flames of just the right size for the work in hand. horizontal rectengulaz 


muffles are available. 
Full details will gladly 
be supplied. 


Price 


£19. 10. 0. 





Send for descriptive 
leaflet. 


WEILD-BARFEFIELD 


ELECTRIC FURNACES 
RAH PFPTIACISISRETR | /07 all heat-treatment purposes 
IVD. $60 M ft BIRMINGHA M. 30 Wild-Barfield Electric Furnaces Ltd. 


23, Elecfurn Works, Watford By-Pass, Watford, Herts. 
Telephone: Watford 6091. 













ELECTRIC 
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phone: KINGS NORTON 1885 
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CASELLA 
THERMO-HYGROGRAPHS 


FOR ACCURATE CHECKING OF TEMPERATURE AND HUMIDITY 


If you maintain temperature and humi- 
dity control our instrument will give you 
à permanent and scientific check on that 
control and will show instantly any 
variation in temperature or humidity. It 
will enable you to compare manufac- 
turing results with the actual conditions 
ruling at any previous moment. 


Further details from 


C. F. CASELLA & Co. Ltd. 


REGENT HOUSE 
FITZROY SQUARE 
LONDON, W.I 
Telephone: %EUSton 3944 


Member Scientific Instrument Manufacturers 
Association of Great Britain 





MINI STANDARD CELL 


Catalogue No. E.4114 


















This modified version of the well-known Weston Normal Standard Cell provides a 
small compact unit which can be used in any position, and is sufficiently robust to withstand 
considerable rough treatment without ill effect. Experience in manufacture and use over a _ 
period of several years has shown it to be completely reliable and stable. The chemical 
construction, performance and life are the same as that of the H type cell. These cells 
can be supplied in bakelite case 
with terminals as illustrated or 





slightly smaller with soldering 





posts for instrument mounting. 







Further details in List |l 


Dim. 4j^ x 3' x 1^ Weight 2 ozs. 
. 


Tel: stroup 42 DORAN INSTRUMENT CO. LTD. London Offce? 


STROUD, GLOS. Tel.: ADD 2369 
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Special purpose Cathode Ray Tubes 
for Research and Industry 


A range of cathode ray tubes is available for use 
in specialised p trage such as the observation 
and recording of high speed transient phenome- 
na, where the high capacitances and other 
limitations of the usual type of instrument tube 
would result in distortion or complete suppression 
of the trace. 

Typical applications of these special tubes include 
high voltage cable testing, insulator overload and 
breakdown testing, cable fault finding by quasi- 
radar technique and the investigation of high 
voltage switching phenomena. 

They are also suitable for use in laboratory oscil- 
loscopes. 





Brief details of some of the more popular types are given 
below. The tubes are of the all-electrostatic type, with 
heater ratings of 4V, 1.0A (approx.). 


401 CAHA 4cm. dia. high vacuum monitor 
408 CAHA tubes with one stage of post 
Rating. deflection acceleration. For use 
Va3 (max) l.5kV in laboratory oscilloscopes, 
Vp.d.a.3 — 3.5kV multi-channel strain-gauge re- 
Sx f ) 0.090mm/V cording equipment, etc. 

Sy (av.) 0.100mm/V 


Screen: 401 CAHA. Green-visual 
408 CAHA. Killed blue— photographic 
Base: B9G (pressed glass) 


908 BCC 

Rating. 

Va3 (max.) IOkV 

Sx(av.) —400/Va3 mm/V 

Sy(av. — 750/Va3mm/V 

Screen: Killed blue— 
photographic 

Base: BI2D 


A 9cm. dia. flat screen high 
speed recording tube with a 
low capacitance deflecting sys- 
tem. The connections to the 
plates and final anode are 
brought out through side-arms. 
Writing speeds of the order of 
30,000 km/sec. are possible, 
and transients of the order of 
10-9 sec. may be recorded. 


Write to Osram Valve and Electronics Dept. for full technical details 


"| 
1 


908 CARA 


Va3  4kV 

Vp.d.a. 8kV 

Sx (av.) 0.085 mm/V 

Sy (av.) 0.12 mm/V 

Screen: Killed blue— 
photographic 

Base: BI2D 


1601 ABC 

Va3 (max.) 5kV 

Sx  660/Va3 mm/V 

Sy 1100/Va3 mm/V 

Screen: Green— 
visual 

Base: BI2D 


1608 BCCA 
Va3 (max.) 3.5kV 
Vp.d.a.3 (max.) lOkV 
Sx(av.) 0.15mm/V 
Sy (av.) | 0.27mm/V 
Screen: Killed blue— 
photographic 
Base: BI2D 
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A 9 cm. dia. flat screen high 
speed recording tube with 
one stage of post deflection 
acceleration. For use where 
the special features of the 
908BCC cannot be em- 
ployed to full advantage. 
he Y plate connections and 
final anode are brought out 
through side arms. 


A l6cm. dia. flat screen high 
speed oscillograph tube. 
The construction is of the 
low capacitance type with 
the deflector plates and final 
anode connections brought 
out through side arms. 


A l6cm. dia. flat screen tube 
of similar low capacitance 
construction as the 908 BCC, 
but with three stages of post 
deflection acceleration. This 
tube will achieve similar 
writing speeds and record- 
ing periods as the 908 BCC, 
and is recommended for use 
where the deflecting poten- 
tials available are limited, 


Alternative screens are available includ- 
ing long after-glow and white and blue 


aluminised types. 


Other types of special tubes are avail- 


able including: 


Double gun tubes. Storage tubes. 
Television monitor tubes. 

Conical deflection systems tubes for 
radial time bases. Monoscopes, etc. 


THE, GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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RECKENHAM 


WRITE UNDER YOUR BUSINESS -LETTERHEAD Dt 
FOR PUBLICATION 7580 





MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND 


MAKERS OF HIGH GRADE PRECISION ELECTRICAL INSTRUMENTS = 


xxii 







An ammeter 
in hand... 


is worth two on the other side of the laboratory. -Portable 
instruments can save a lot of time when bench measurements 
are frequent, but they must essentially be of robust construc- 
tion. Illustrated here are a portable voltmeter and a portable 
two-range ammeter fitted with hinged lid. These moving- 
iron instruments are provided with an 8 in. scale and have an 









accuracy equivalent to those with 
moving-coil or dynamometer 
movements. They are of 
simple but extremely robust 
construction, 


When it comes to ELECTRICAL INSTRUMENTS... 


you’ve got to hand it to 


(rompton Parkinson 





CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2. TELEPHONE : CHANCERY 3333 
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ELECTROPHORESIS 
APPARATUS 


A complete apparatus for 
measurement of protein 
in body fluids, comprising 
Power Unit, Bath, and 
Photoelectric Measuring 
Unit 





Simple to use, 
rapid, accurate, 
robust, and low 
priced 





SELENIUM PHOTOCELLS 
"E Full details readily available from NEPHELOMETERS} 





PHOTOMETERS 


EVANS ELECTROSELENIUM LTD 


Sales Division 25, Harlow, Essex DENSITOMETERS 
Representatives for Sales and Service ACRE e 


MANCHESTER AREA: Messrs. A. M. Lock & Co., Ltd., SPECTROPHOTOMETERS 


Crompton Street, Chadderton, Oldham, Lancs. OPACIMETERS 
NORTH OF ENGLAND: Messrs. Electricals, Ltd., 
14, Claremont Place, Newcastle-upon-Tyne, 2. 


SCOTLAND: Messrs. Atkins Robertson & Whiteford, Ltd., COLORIMETERS 
92-100, Torrisdale Street, Glasgow, S.2. . . 
REFLECTOMETERS, ETC. 


FLAME PHOTOMETERS 
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Research must grow more complex with the advance of 
knowledge but the application of its findings need not. 
Spectroscopic methods achieve a degree of simplicity 
a, in research matters that stresses their value to the manufac- 
Q turing chemist in terms of speed, economy and precision. 
Q Companies with an eye to the future are invited to write to 
Unicam Instruments of Cambridge for details ot spectro- 
(y photometers for the infrared, visible and ultraviolet regions. 


E UNICAM 
ry j SPECTROPHOTOMETERS 
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' LEADERSHIP IN LOCAL GOVERNMENT 


Nr Mr H Morrison, m his book “Govein- 
ment and People a Survey from the Inside”, 
nor the contributors to the symposrum on the Civil 
Service m the current issue of the Political Quarterly 
made more than passing reference to the question of 
local government m Bnitam. Mr Morrison, however, 
referred specifically to one pomt which deserves 
further attention and which, if neglected, may well 
frustrate all attempts to improve the efficiency of 
the Civil Service and the smooth functionmg of the 
task of government, namely, the serious effects of 
over-work on Ministers and the semor Civil servants 
He says ‘It is a nice point to consider which ıs the 
most mjurious to the public interest an overworked 
Minister or an overworked Civil servant” Mr Marom 
Lindsay comments m simular terms im an ‘article 
entitled “Government by Endurance”. 

Both are dangerous and undesirable, and some- 
times unavoidable, even if a government does not 
overload itself or the organization by which the task 
of government 1s performed. Mr. Morrison's observa- 
tions here are a sober warning against over-loadmg 
the legislative programme at the behest of a political 
party without regard to the admunistrative con- 
sequences, and by implication they are a salutary 
reminder of the need m a democracy for leadershrp 
and responsibilty. — Statesmanship, wisdom and 
Judgment are required to translate a political pro- 
gramme mto executive action and legislation, and if 
they are disregarded through political prejudice or 
passion, trouble 1s bound to ensue. Indeed, Mr. 
Morrison concedes that 1t 15 probably more dangerous 
for the higher Civil servants to be over-worked than 
for Ministers to be over-worked It is the Civil 
servants who are responsible for the detailed planning, 
thinkmg and drafting, and bad mustakes may be 
made by them without the Minister bemg aware of 
the position 

The Crichel Down episode shows that there 1s some 
substance in this, even when mistakes have arisen 
through bad judgment rather than over-work. If, 
however, the burden on Ministers and on Civil servants 
1s to be reduced, more attention must be given not 
merely to the admimstrative structure of the Civil 
Service and of the Cabmet system, but also to the 
functions of Parliament and the way they are per- 
formed It will not be sufficient merely to see that 
the programme of legislation ıs reasonably pro- 
portioned to the amount of Parliamentary time 
available and to the demands ıt makes alike on 
Ministers and Civil servants It is essential also to 
see that, without impairmg the essential functions of 
the House of Commons as the watch-dog over public 
expenditure and the guardian of individual citizens 
agaist official injustice, Parhament is not distracted 
from its larger duties by demands which could be 
equally or better met at the regional or local level 

The Government’s decision, announced by the 
Prime Munster on November 18, to accept the pro- 
posals of the report of the Royal Commission on 


Scottish Affairs and to transfer to the Secretary of 
State for Scotland certain responsibilities ın Scotland 
of the Munister of Transport and Civil Aviation, of 
the Lord Chancellor and of the Mister of Agriculture 
and Fisheries 1s a step m the mght direction The 
case for local government reform 1s m fact closely 
connected with this need for devolution The m- 
portance of Parhament as the great forum of debate 
on public policy, and the undoubted advantages of 
centrahzation m certam technical fields, do not 
remove the need for vigoreus, mdependent and 
healthy local government. Whule ıt has been neces- 
sary from the pomt of view of the larger pubhe 
interest to remove such matters as gas and electricity 
supply, public assistance and health services largely 
from local government control, the effect on local 
government should not be regarded without concern. 
It 1s essential that the functions of local government 
should not be thus restricted beyond the mmmum 
that the general mterest demands , all that is possible 
should be done to preserve the vitality of local 
government and to encourage the mdividual citizen 
not only to take a lve interest in it, but also to 
understand ıt and use the opportunities 1t affords of 
influencing policy m matters that directly concern 
his way of life 

Apart from this, the functions of local government 
have become disproportionate to the finances, organ- 
ization and areas established for their exercise 
Frequently, local authorities are either too small to 
finance the services they provide, or should provide, 
or too large to manage efficiently the services they 
finance Moreover, while Mr. Attlee’s Government 
declmed to give the Local Government Boundary 
Commission which ıt appomted in 1946 adequate 
instructions, that Government could neither accept 
the tentative policy suggested by the Commission 
nor formulate one of its own. Nor has Sir Winston 
Churchill’s Government either formulated a policy 
or taken any action 

When Minister of Housing and Local Government, 
Mr Harold Macmillan promised to promote any 
reforms the local authority associations succeeded m. 
agieemg to recommend, and on March 26 expressed 
a hope that he would present some measure of local 
government reform durmg the present Parhament. 
Meanwhile, the Government has contmued the un- 
happy practice of placing further responsibilities on 
local government authorities without providing them 
with the resources to match their responsibilities. It 
has become manifest that m the matter of national 
parks, for example, such neglect promises to defeat 
the whole purpose of the enactment of Parhament , 
recently the specific proposal has been canvassed 
that the National Land Fugd should be used for 
national park purposes, at least to the extent of 
meeting the cost of preserving amenity “The Peak 
Park Plannmg Board, for example, is seekmg the 
support of the National Parks Commission m pressing 
for legislation to such an end. 
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Local government opimon is unanimous that 
financial reform is even more pressing than structural 
change, and there 1s no lack of recognition of the 
importance of remoulding local government so as to 
revitalize ıt The remoteness of some local govern- 
ment services and the uneconomic character of others 
may well be due less to the fact that many local 
government areas bear little relation to real com- 
munities, than to the failure to distinguish 1n status, 
for the basic local government units, between the 
extremes of the minor district or borough and the 
major ‘all-purpose’ county borough Apart from 
this, the services which most closely concern the 
publie and where the local touch can contribute 
most, such as the socfal and personal services, lie 
education, maternity, child welfare and other pre- 
ventive health services, and the care of children and 
the aged, have been removed from the county 
districts Where the local aspects of local govern- 
ment are of most umportance, local government has 
virtually ceased to function 

Unless this 18 corrected, the real vigour of local 
government and 1ts roots in the community will be 
endangered, and thereby parliamentary democracy 
itself That was one common theme 1n the addresses 
which Mr Attlee and the Archbishop of York 
delivered at the triennial conference of parish coun- 
cillors on September 23 Both stressed the value of 
the small unit ın local government, and the dangers 
attending excessive centralization Mr Attlee was 
concerned lest the increasing size of ow local govern- 
ment and national units makes our democracy too 
remote from the people. Dr Cyril Garbett urged 
that m spite of limited statutory powers, the parish 
councils could create a strong and healthy public 
opimion m every parish, and that ther freedom of 
discussion and independence constituted real obstacles 
agamst the encroachments of central authority 

Mr Attlee favoured the system of several tiers in 
local government, rather than brmging such govern- 
ment into the hands of one competent body This 
was essentially the solution of the Boundary Com- 
mussion, which suggested the creation of an mter- 
mediate class of ‘most-purpose’ authority suitable for 
the bulk of middle-sized and larger towns, irrespective 
of ther present purpose The ‘most-purpose’ 
authority would be large enough for autonomous 
control of all but the most specialized social services, 
and would admit extra-local jurisdiction only for 
impersonal functions requiring wide areas, such as 
police, fire, ambulance services, public utilities, 
technical education and major planning work 

What needs to be 1emembered is that efficiency 1s 
not the sole test of local government or the reason 
for desirmg reform The educational aspect of local 
government 1s no less important now than when Mill 
wrote in the middle of the past century Indeed, 
while from the pomt of view of efficiency, unified 
administration of large regions 1s probably more 
satisfactogy than that of a single county was formerly, 
the educational function of local government is of 
mereasing importance, and any reform of local 
government should be as much concerned to promote 
that function as to secure efficient administration 
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If local government 1s m fact to provide the mea 
by which local groups can manage their own affar 
and feel that they can mfluence effectively some : 
the policies that determme ther daily welfare, ar 
at the same time provide the tramimg ground fi 
those wishing to enter public life, local governmer 
must not only be local ıt must retam and develc 
functions sufficiently mportant for it to attract tk 
services of people interested im public affams — : 
must offer, for example, to the technical or pr 
fessional man the opportunity of contributir 
something as a citizen to the course of public affair 

Unfortunately, this aspect appears largely to t 
overlooked in the proposals for reform which hax 
hitherto been canvassed, and the difficulty < 
obtamung unprejudiced candidates of high qualit 
for local government is also se1iously increased b 
the growing tendency to brmg party politics mt 
local government and even into technical question: 
The Association of Municipal Corporations has re 
affirmed its devotion to the one-tier form of loce 
authority (the all-purpose county borough), con 
demned the proposals for the reorganization of locs 
government issued by associations of county, wba 
and rural district and parish councils, and asked th 
Minister of Housmg and Local Government t 
prepare a plan of his own There appears to be m 
hope of agreement between the various association 
as to the one-tier or two-tier, let alone the three-tie 
systems, but that breakdown does at least aver 
the danger of a compromise which would disregar 
the public need and the ultumate purpose of loca 
government Mr Harold Macmillan indicated n 
March that the Government had already done a lo 
of prelimmary work, and the fact that the dispute 
over local government cuts right across party line: 
gives his successor, Mr Duncan Sandys, more scope 
for manceuvre 

Mr Sandys promised on November 16 to make : 
statement shortly about the Government’s mtentions 
and he indicated m reply to a further question tha: 
if legislation was proposed there would be a White 
Paper It would appear, in fact, that the Ministe: 
now proposes to do what the boroughs have urged 
to set down in a White Paper the broad principles 
which the Government has made up its mund tc 
follow, and the discussions which he is having 
with representatives of local authorities will enable 
him to recommend a definite course to be followed 
The absence of any reference to local government 
reform from the Queen’s speech on November 30, 
however, suggests that the Government has no 
intention of introducing legislation dealing with this 
question during the present session of Parliament 

Pending Mr Sandys’s promised statement, there is 
thus no clear evidence that either major political 
party is prepared to spare the Parliamentary time 
and to court the unpopularity that is bound to attend 
the attempt to deal boldly with local government 
reform Meanwhile, although all parties and eritics 
agree that the present system 1s anomalous and 
inadequate, and although divisions of opinion cut 
right across paity limes, the burden on central 
goveinment remains, and at the local end interest 
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dwindles and efficiency dimmishes In such a position, 
1t 1s essential for the public, wrespectrve of party, to 
urge on whatever minister may be responsible for 
local government the vital umportance of early and 
firm action to stimulate the renaissance of 
effective and democratic local government 

Local authorities, 1t should be remembered, have 
the virtues and vices of all iepresentative bodies, 
they are part of the method by which people govein 
themselves, and by which those specially qualified 
can put then knowledge and skill at the service of 
the community They encourage and develop 
responsible citizenship, and their stiength is a safe- 
guard against the capture of central government by 
a would-be dictator They are in touch, moreover, 
with the circumstances, feelings and needs of then 
areas, and efficiency m local government would be 
dearly bought if 1 destroyed local variety, initiative 
and responsiveness, and above all the sense of 
responsibility of the authority to the local electorate 

The principles which should determine the attitude 
of the central government towards local government 
were well set forth by D N Chester m his book 
published thiee years ago dealing with ther financial 
and admunitrative relations Local government 
cannot retam vitshty unless Parhament and White- 
hall trust the local authorities, in the absence of very 
good reasons to the contrary Minute supervision 1s 
mcompatible with a sense of responsibility in the 
supervised ıt ıs also expensive m man-power and 
wasteful Moreover, vaziety in local action and 
policy has strength and meaning Variety 1s a con- 
sequence of local independence, of adaptation to 
differing local views and conditions, and of freedom 
to experiment, and it is fiom this pomt of view 
that the introduction of party politics into local 
government may be regretted We cannot have 
local self-government with complete uniformity or 
the rigidity of a party caucus Nor need all local 
authorities be treated alike It ıs neither good 
administration nor good democracy to make no 
discrimination between the varying size and efficiency 
of existing o1 future local government units 

Of the possibilities open to Mr Sandys or his 
successor as Minister of Housing and Local Govern- 
ment, the solution recommended by the Local 
Government Boundary Commission probably offers 
the best piospect of acceptance The amalgamation 
of a few counties and the reduction of the number 
of county boroughs would indeed meet with some 
objections , but they would be largely discounted by 
the wide range of functions given to the medium-sized 
towns and by giving to the counties a few large-scale 
services Some form of regional authority would, 
however, be required to provide for the large con- 
urbations such as London, Bumingham, Manchester, 
Liverpool, Leeds and Newcastle, which now account 
for some forty per cent of the whole population, and 
where such services as main roads, open spaces, fire 
services and water supply can only be planned on a 
regional basis With the welding of minor authorities 
into units big enough to resume some of their lost 
powers, such as those in the social services, and yet 
at the same time small enough to possess the personal 
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touch and the local knowledge which are mdis- 
pensable m welfare work—and especially m that 
among old people—such measures offer a reasonable 
prospect not merely of establishing reasonable 
1elations between local government and the cential 
authority but also m re-mvigorating local authority 
In this way the attitude of the electorate may be 
transformed , when local government 1s able to offer 
more scope and thus to attract councillors of highe: 
quahty, ıt should have resources adequate for the 
efficient discharge of 1ts functions, so that 1t can offer 
à career with sufficient prospects to attract and 
retain the services of officers of the highest quality 





THE RESISTANCE TO 
EVOLUTIONARY CHANGE 


Genetic Homeostasis 

By Prof I Michael Lerner 
(Edmburgh and London 
1954) 19s 6d net 


HE great advances in evolutionary theories 
which followed the restatement of the principle 
of natural selection m Mendehan terms can by now 
be considered classical A new phase of progress is, 
however, already under way, and to this Prof I M 
Lerner makes a stumulatmg contribution m his new 
book 
As he pomts out, "older evolutionary theories 
have tended to consider Mendelian populations as 
relatively uniform, with reserves of variability 
carried as recessive mutants at individually low 
frequencies” But more recently “the evidence on 
concealed variability m natural and domestic 
populations compels us to view Mendelian populations 
as bemg exceedingly heterogeneous aggregates of 
largely heterozygous genotypes” In fact, we have 
now come to define the natural sub-unis of a wide- 
spread species, not in terms of local races of sup- 
posedly un:form genetic constitution, but rather as 
suggested by Dobzhansky, who describes a ‘‘Mendelian. 
population” as “a reproductive community of sexual 
and cross-fertilised individuals which share a common 
gene pool” ‘This common stock of genes, which is 
passed around from individual to mdividuel durmg 
sexual 1eproduction, 1s considered to contain several 
different allelomorphs at many or most of the possible 
loci, so that each individual will be multiply hetero- 
zygous Most of the allelomorphs, of course, will 
produce much shghte: developmental effects than 
those commonly used in laboratory work If by 
selection we concentrate the genes acting in a certain 
direction, and produce a sub-population which 
differs from the original one by greater development 
of some character we are mterested m (such as a 
higher milk yield or production of eggs), we almost 
invariably find that the sub-population has simul- 
taneously become less fit, and would be elimmated 
by natural selection It 1s to this phenomenon that the 
name ‘genetic homeostasis’ has been given, implying 
that 1f, m a population at equilibrium under natural 
selection, action is taken @or example, artificial 
selection) which results in a change in gene fre- 
quencies, natural selective processes will *be seb m 
motion which tend to restore the gene frequencies to 
their origmal value 
The main gist of Lerner's book 18 a thesis as to 
the mechanism of these homeostatic processes One 
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pular of hus argument is the 1ecognition that the 
effect which & change of gene frequencies has on the 
incidence of natural selection will depend on the way 
the genes affect the development of the mdividual 
organisms concerned It is refreshing to find a 
population geneticist who realizes that he cannot 
avoid talkmg embryology and who does his best to 
do so in & sophisticated rather than an elementary 
fashion lLerner’s next step is to pomt out that, m 
organisms which have been submitted to natural 
selection, development 1s to some extent canalized 
or ‘buffered’, that ıs, 1b mvolves feed-back mechan- 
isms of such a kmd that the normal optamum adult 
form tends to be produced under a fairly wide range 
of conditions Then follows the really new pomt 
which he 1s makmg eHe argues that this buffermg 
is dependent on heterozygosity, and that when we 
select for a particular character and thus produce a 
sub-population with changed gene frequencies, the 
concomitant lowermg of fitness arises because the 
selection mevitably produces a greater degree of 
homozygosity, which renders the mdividuals of the 
population more at the mercy of chance circumstances 
during them growth 

There 1s a certam amount of evidence from several 
different organisms that cross-bred, heterozygous 
individuals are better buffered in thew development 
than inbred, relatrvely homozygous ones , and again, 
there ıs some evidence, though not very much, that 
the more efficient buffermg 1s associated with a 
greater fitness m the face of natural selection The 
evidence does not, however, all tend ım. one direction , 
for example, hybrids between local races of Drosophila 
from widely separate localities are less fit than cross- 
bred individuals from a sirgle population, though 
they might well be expected to be more heterozygous 
It seems probable, mdeed, that we have to thmk 
of any one natural population as possessing what 
Dobzhansky has called a **co-adapted gene complex" , 
that is, & collection of particular allelomorphs which 
have been selected because they mteract together to 
give rise to well-buffered development The most 
far-reaching arguments m Lerner’s book, however, 
rather discount the mportance of the specific nature 
of the genes which are heterozygous or homozygous 
He safeguards himself at various places by statmg 
that the particular character of the genes concerned 
18, of course, of importance, but he devotes a large 
part of his exposition to urging that the efficiency of 
developmental buffermg (and therefore the fitness) 
may depend on the degree of heterozygosity as such, 
without reference to which loci are heterozygous 

In my view this 1s throwmg the baby (the general 
principle of the specificity of gene action) out with 
the bath water (the importance of single major genes 
as opposed to large numbers of less-effective gene 
differences) One can, for example, easily obtam 
populations each of which has its buffermg lowered 
m respect of a particular developmental sequel to a 
specific environmental stimulus, and one can show 
that the differences between the populations are 
genetically determmed Whether this effect on the 
buffering is due to homozygosity or not, ıt must at 
any rate be brought about by specifically different 
genes in the different populations Nevertheless, 
although one feels tat Lerner's thesis does not 
contain tke whole truth, ıt may contam a part of 1b, 
and at least pomt toward some theoretical develop- 
ments which have not yet been fully worked out 
We still understand so httle about the mechanisms 


involved m developmental buffermg that one would : 
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hesitate to deny that Lerner may be correct in 
suggesting that there is some ncn-specrfie effect of 
homozygosity on that process, even though one 
retains the belief that there are also specific effects 
which he seems to pass over rather too lightly In 
any event, one can only be grateful for such a clear 
and stimulating discussion of topics which are in the 
very forefront of scientific advance m one of the 
most fundamental of all biological fields 
C H WADDINGTON 


ST. MARY'S HOSPITAL MEDICAL 


SCHOOL 


The History of St Mary's Hospital Medical School 
By Sw Zachary Cope Pp x+257+26 plates 
(London Wilham Hememann, Ltd , 1954) 25s. net 

HAT the biography of a medical school reflects, 

in. large part, the history of medical education. 1s 
well 1llustrated by the story of St Mary's Hospital 
Medical School, which last year celebrated its 
centenary The second youngest of the London 
undergraduate medical schools and a mere babe 
compared with some of its associates, 1ts trials and 
tribulations in the past century have to some extent 
been a common experience, yet ıt has, as medical 
schools do, developed its own personality, and some 
episodes in its history have been unique Tt ıs, for 
example, the only London medical school which 
started from a definite plan to buld a teaching 
hospital and medical school at the same time The 
Paddington area had developed enormously in the 
first half of the nmeteenth century, due mamly to 
the Grand Junction Canal with its Paddmgton 
wharves and to the building of the Great Western 
Railway termmus For this rapidly growing popula- 
tion there was no hospital nearer than St George’s 
across Hyde Park to the south and the Middlesex 
Hospital to the east It happened that, at the time 
of the project for foundmg a new hospital, Mr 
Samuel Lane was running a successful private 
medical school near St George's, but had not achieved 
an ambition to be appointed on the staff of that 
Hospital He and some of-his St George's supporters 
were elected to the committee charged with bwldmg 
the new hospital, and no doubt it was this group 
that advocated the founding of a medical school as 
part of the plan Indeed, before the hospital could 
be recognized as a suitable place for clmical instruc- 
tion of medical students, one of the licensing bodies, 
the Society of Apothecanes, required that ıt should 
have both a resident apothecary and an attached 
medical school Accordingly, the buildmg for the 
new School, accommodatmg some three hundred 
students and costing £2,500—£3,000, was completed 
withm four months of its commencement m the 
summer of 1854 It was an mconspicuous building— 
“hidden away 1n the space between the hospital, the 
Great Western termunus, and the canal, ıt was as 
difficult to find as Meckel’s ganghon". 

As the new Hospital grew in piecemeal fashion, 
the Medical School took roots under a succession of 
deans, includmg Ernest Hart, for many years editor 
of the British Medical Journal, W B. Cheadle, who 
persuaded the Hospital to allocate its share of the 
School profits for the foundation of entrance scholar- 
ships and who, with other St Maiy’s men, helped to 
establish the first medical school for women , George 
Field, who founded a residential college and under 
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vhose attractive personality the School at first 
lourished but later relapsed into the doldrums, and 
I. A Caley, durmg whose tenure two important 
sppointments were made—B E Matthews became 
ichool secretary in 1900 and held the post with 
nereasmg responsibility and quiet efficiency for 
early fifty years, and Almroth Wright was appomted 
o the dual lectureshrp 1n. pathology and bacteriology 
a 1902, his genius soon impaitmg a new spirit of 
nthusiasm to both teachmg and research In the 
ext year, St Mary's unfortunately lost another 
ilant teacher and mvestigator m Augustus Waller, 
vho for nearly twenty years had taught physiology 
n the School and was the father of the electro- 
ardiograph So, after short terms of office by 
"layton Greene and Sir John Broadbent, we come to 
he man whom Sir Zachary Cope nightly calls “the 
ireat Dean”—Dr, Charles Wilson (now Lord Moran), 
ater to become a famous president of the Royal 
:olege of Physicians and medical adviser to Sir 
Vinston Churchill, but among St Mary's men to be 
emembered always as the architect who over a 
juarter-century dreamed and planned and brought 
nto bemg the new St Mary's Hospital Medical 
ichool After a searmg and maturmg experience as 
» regimental medical officer during the First World 
Nar, Dr Wilson was appointed as assistant physician 
o St Mary’s Hospital m 1919 and became dean m 
he followmg year The outlook for the School at 
hat time was ommous, particularly as the new dean 
iad been told by members of the University Grants 
Jommuittee that St. Mary's had no future as an 
indergraduate medical school But Wilson had great 
[ualities, among them the capacity for quick and 
letermmed action The Royal Commission on 
Jndergraduate Education had lately recommended 
he establishment of full-time climcal appomtments, 
md although there was no hope of financial support 
rom the University Grants Committee for such a 
'enture at St Mary's, the dean persuaded two out- 
tandmg members of the clinical staff, Dr Wilfrid 
Iarris and Mr Clayton Greene, to become part-time 
irectors of new medical and surgical units This 
old step soon had 1ts reward, foi the University of 
ondon in 1921 agreed to undertake three-quarters 
f the cost of two clinical units in medieme and 
urgery, and Dr F Langmead and Mr C. A. Pannett 
vere respectively appomted to be the first full-time 
rofessors of medicme and surgery 

The next great problem was to find bigger and 
etter premises Here agam Dr Wilson so impressed 
wo rich philanthropists, Lord Revelstoke and Lord 
Seaverbrook, that between them they contributed 
early £90,000 which, with a grant from the Univer- 
ity of London, allowed the new Medical School to be 
pened by Kung George V m 1933 Another great 
trumph for the dean was the acquisition of the very 
ne athletic grounds at Teddington, helped again by 
ne munificence of Lord Beaverbrook Meanwhile, Dr 
Vilson, with his remarkable Judgment of character, 
ras steadily umproving the quahty of the new 
ntrants to the Medical School By direct contacts 
nth headmasters and college tutors and by personal 
aterviews with the applicants, he was able to attract 
o the School a steady mflux of young men of high 
itelligenee, strong character and athletic ability, so 
hat, m 1934, St. Mary's became the first London 
chool to accept only those students mtendmg to 
york for a university degree. The social activities 
£ the School also prospered, and by 1945, after 
wenty-five years tenure of the office of dean, Lord 
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Moran could justly claim that the School had been 
both materially and spiritually re-created 

This documentary study of a medical school is 
supplemented by chapters on the development of 
medical speciahzation m both pre-clinical and 
clinical education and on the remarkable story of the 
band of famous men whom Sr Almroth Wright 
attracted around him m the Inoculation Department 
(later re-christened the Wright-Flemmg Institute), 
together with biographical sketches of the School’s 
seven Fellows of the Royal Society and of a galaxy 
of outstandmg men (and one woman) who spent 
some part of their lives in the service of St. Mary's 
Hospital and its Medical School The author, hm- 
self associated with the School for more than half a 
century, will be gratefully acclaumed by a much 
wider pubhe than the ‘old bofs’ of St. Mary's for 
this graphic contribution to the history of medical 
education. R CRUICESHANK 


EXPERIMENTAL NUCLEAR PHYSICS 


Experimental Nuclear Physics 
Edited by E Segrè. Vol 1. Contributors H Staub, 
H Bethe and J Ashkin N F Ramsey, K. T. Bam- 
bridge Pp 1x+789. 120s net. Vol 2 Contributors 
P Mornson, B.T Feld Pp.vm-+600 96s.net (New 
York John Wiley and Sons, Inc., London 
Chapman and Hall, Ltd, 1953) 

HE pubhceation of the two-volume review of 

*Experumnental Nuclear Physics", edited by E. 
Segré, provides a much-needed summary of develop- 
ment in nuclear physics to take the place of Prof 
Hans Bethe’s 1937 review of nuclear physics, which 
at that tame rendered a similar service 

The review 1s provided by a distinguished hst of 
authors Prof Hans Staub writes on the develop- 
ment of methods of detectmg nuclear particles. The 
principles and practice of 10n1zation chambers, pro- 
portional counters, Geiger-Muller counters, crystal 
counters, somtillation counters and Cerenkov counters 
are described as well as cloud chambers or nuclear 
emulsions. The associated electronic mstruments are 
stmularly dealt with and, m particular, fast counting 
circuits and coincidence circuits One section is 
devoted to the detection of neutrons by gaseous 
detectors, boron trifluoride counters and fission 
detectors 

Prof. Hans Bethe and Dr. Julus Ashkm write on 
the passage of radiation through matter. The range- 
energy relations for protons and alpha-particles are 
brought up to date and extended out to energies of 
3 BeV. when protons have a range of 10 km. This 
ulustrates the great development in the range of 
particle energies now available to  expermmental 
nuclear physics The range-energy relations are given 
not only for ar but also for hydrogen and different 
metals A theoretical discussion of range-energy 
relation is also grven with respect to 1omzation The 
penetration of high-energy electrons and gamma-rays 
through matter 1s also dealt with exhaustively. 

In his article on nuclear moments and statistics, 
Prof Norman Ramsey gives a theoretical discussion 
on the imteraction of the nucleus with atome and 
molecular fields, and this 1s follewed by a description 
of expermental methods of measurmg nuclear 
moments and statistics The methods of Myperfine 
structure, band spectra and molecular and atomic 
beams are well deseribed, and the powerful resonance 
method for molecular beams 1s discussed Microwave 


54 


spectroscopy, which has also proved to be a powerful 
tool, ıs deseribed. Finally, details are given of all 
known experimental results on nuclear moments and 
spins and thew regularities, and the significance 1s 
discussed Prof Ramsey also contributes a section 
on nuclear two-body problems and elements of 
nuclear structure In this section the expermental 
evidence for the nature of nuclear forces 1s discussed 
Results on proton-proton and proton-neutron scat- 
termg are surveyed for energies up to 400 MeV., and 
an account 1s given of the theories of scattermg and 
the meson theory of nuclear forces Fimally, the 
author gives a brief description of the theory of 
nuclear shell structure 

Prof. K T Bambridge contributes a section on 
charged particle dynamics and optics, relative 
isotopic abundances of the elements and atomic 
masses ‘The general theory of mass spectrometers 1s 
given, including a comprehensive treatment of the 
different methods of magnetic focusmg Typical 
mass spectrometers including those of Dempster and 
Nier and Mattauch are discussed. The section 
concludes with tables of the relative isotopic abund- 
ances of the elements and isotopic masses 

A survey is given by Prof P Morrison of the vast 
amount of experimental work on nuclear reactions 
which has been carried out during the past decade 
The theories of nuclear reactions and their relation 
to nuclear structure are also thoroughly discussed 
A chapter 1s devoted to nuclear fission and another 
to nuclear reactions of high energy Prof B T Feld 
contributes 380 pages on neutron physics, including a 
bibliography of sixteen pages The mteraction of 
neutrons of energy from thermal energies up to many 
millions of volts is discussed Experimental tech- 
miques of neutron physics are described, and finally 
the interaction of neutrons with matter m bulk is 
dealt with, including a chapter on elementary reactor 
theory. 

These two volumes present an encyclopedic survey 
of the present state of nuclear physics, and should be 
m the hbrary of all laboratories working on this 
subject J D COCKCROFT 


RADIOISOTOPE TECHNIQUES IN 
DIAGNOSIS, THERAPY AND 
RESEARCH 


Radioisotope Techniques 

Proceedings of the Isotope Techniques Conference, 
Oxford, July 1951, sponsored by the Atomic Energy 
Research Establishment Vol 1 Medical and 
Physiological Applications Pp vi4-466 4-42 plates 
(London HM Stationery Office, 1953) 50s 
net 


INCE the construction of the low-energy experi- 
mental pie (GLEEP) and ts successor (BEPO) 

at Harwell, the Atomic Energy Research Estabhsh- 
ments at Harwell and at Amersham have supphed 
radioactive isotopes for clmicai and research purposes 
in Great Britam and m many overseas countries 
These Establishments have become, m consequence, 
informal clearmg-howses for problems and ideas 
relating to the production, manipulation and appli- 
cation Óf radioactive isotopes For the steadily 
mereasing number of medical and scientifie workers 
and engineers using radioisotopes, 1b was therefore 
highly profitable that senior members of the Estab- 
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lishments should organize a conference on radio 
isotope techniques in 1951 The conference was hel 
in Oxford and was attended by nearly five hundre 
representatives of some twenty nations The pro 
ceedings of the conference have been published n 
two volumes, the first and larger of which, dealing 
with medical and physiological appheations, 1 
reviewed here 

The proceedings contain seventy-one papeis to 
gether with the discussions which followed then 
presentation m conference and deal with a very wide 
range of techniques and applications The paper: 
are grouped under three mam headmgs therapy 
and diagnosis, biochemistry and metabolic studies 
and plant biochemistry Papers grouped under the 
first heading deal mamly with the use of 10dine-1831 
in the diagnosis and treatment of abnormal thyroid 
function, and the use of such isotopes as phosphorus- 
32, cobalt-60, and cerrum-144 as beta- and gamma 
Tay sources in irradiation therapy Papers under the 
second headmg deal with the use of radioisotopes m 
biochemical and physiological research and cover 
such subjects as the use of ‘labelled’ protems m 
immunochemistry and the determmation of sodium 
and potasstum in imvertebrate nerve fibres by 
activation analysis The third and smallest group of 
papers deals mamly with the uptake and distribution 
of phosphorus-32 in plants either as fertilizer or as 
labelled insecticides The discussions were fiank and 
constructive, and in some cases constituted a salutary 
addendum to the precedmg paper 

The papers dealing with the medical applications 
of radioisotopes m diagnosis and therapy suggest 
that much has yet to be learned about the use of 
pile-produced radioisotopes for the selective destruc- 
tion of tumours s» vwo As a diagnostic aid and 
also m small doses for the clinical appraisal of 
metabolic behaviour, radioisotopes appear to be well 
established with considerable potentialities The 
papers illustrate clearly that, m biochemical, physio- 
logical and agricultural research, radioisotope tech- 
niques have constituted a major advance m recent 
years for example, m the study of precusor- 
product relations im steady-state systems—an m- 
portant problem scarcely soluble except by isotope 
tracer techmiques Many useful and novel techniques 
are described for the location of radioisotopes m 
large animals, m plants, on paper chromatograms 
and in histological sections Some of the complica- 
tions of radiowotope applications also receive 
attention, such as the difficulties of constructing 
directional counters, collmatmg powerful gamma- 
ray sources and the importance of recognizing 
radiation effects m labelled fertilizer studies 

The standard of the papers 1s high for a conference 
of this sort, when sometimes papers are thinly dis- 
guised excuses for participation at a conference 
Surprismgly few typographical errors have been 
noticed Two papers mysteriously appear in the 
wrong section (pp 379 and 381), and the title 
“Chromatographic Techniques" includes a curious 
range of subjects The proceedings provide a umque 
review of recent developments 1n radioisotope 
appheations not to be found im current text-books 
on the subject Moreover, they provide an mdication 
of future developments, by whom and where, which 
is of particular value to the radioisotope specialist 
Although a more recent conference on radioisotope 
techniques was held in 1954, it seems unhkely to 
vitiate the value of the published proceedings of the 
1951 conference F P W WiNTERINGHAM 
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THE INTERNATIONAL GEOPHYSICAL YEAR, 1957—58 


By Pror SYDNEY CHAPMAN, FRS 


DESCRIPTION was given m Nature of August 
22, 1953, of the inception and progress of 
the plans for the world-wide enterprise entitled the 
International Geophysical Year. This is a successor 
to the two International Polar Years of 1882-83 and 
1932-33 It follows the latter after twenty-five years, 
instead of the fifty that elapsed between the two 
Polar Years It covers the whole globe instead of 
bemg specifically devoted to the polar regions, and 
its scientific scope is far wider than that of its pre- 
decessors They fell near sunspot mmmum, the 
International Geophysical Year will be at or near 
sunspot maximum, and its duration will be eighteen 
months, from July 1, 1957, to December 31, 1958 
The International Council of Scientific Unions 1s 
the official sponsor of the enterpiise, which ıb has 
adopted for the time bemg among its ‘permanent 
services’, important financial support for the central 
organization 1s afforded also by the United Nations 
Educational, Scientific and Cultural Organization 
The Council has appomted a Special Committee to 
provide the central direction and co-ordmation of 
the efforts of the many nations participating 1n the 
International Geophysical Year The Commuittee— 
known by the mutials of rts French title as CSAGI 
(Comité Spécial de l'Année Géophysique Inter- 
nationale)—1s constituted on a functional, not 
national, basis, bemg composed as follows of persons 
representing the mternational scientific bodies m- 
dicated (International Council) L V Berkner (vice- 
chairman), S Chapman (charman), E Herbays and 
M. Nicolet (general secretary , at 3 Avenue Circulaire, 
Ucole, Belgrum) , (International Astronomical Union) 
A. Danjon and Sır Harold Spencer Jones, (Inter- 
national Union of Geodesy and Geophysics) J 
Coulomb, G. Laclavére, V Laursen and P Tard, 
{International Union for Scientific Radio) W J. G 
Beynon and M Boella, (International Geographical 
Union) J M. Wordie, (International Union of Pure 
and Appled Physics) J A Simpson and S Vallarta, 
(World Meteorological Organization) J. Van Mieghem 
and T E W Schumann The Jomt Commissions on 
Solar and Terrestrial Relationships, and on the 
Ionosphere, of the International Council are linked 
with the Special Committee through its members 
Nicolet and Beynon 
The Special Committee held its first full meetmg 
an Brussels in July 1953, together with some repre- 
sentatives of the national commuttees formed at the 
mvitation of the International Counc through 
Colonel E Herbays, the provisional secretary and 
convenor of the Committee, at its prelmmary 
meeting in October 1952 At Brussels in 1953 the 
Special Committee considered reports and proposals 
‘from twenty-one national committees and from zhe 
Unions of Geodesy and Geophysics and of Astronomy, 
and from the World Meteorological Organization , 
these documents, and the agenda for the meeting, 
were published in the IUGG News Letter in its 
quarterly issue (Vol 2, Part 3) of July 1953. The 
proceedings, provisional programme and resolutions 
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of the Special Committee, together with four addı- 
tional national reports, appeared m the October 1953 
issue of the News Letter This completed the first 
stage of the plans for the International Geophysical 
Year . 

The Special Committee held its second full meeting 
at Rome durmg September 30-October 4, 1954, m 
the palace (and by the courtesy) of the Itahan 
National Research Council Between this and the 
1953 meeting the national committees reviewed and 
developed ther plans for the International Geo- 
physical Year, m order to present revised reports to 
the Rome meeting The general secretary issued 
invitations to countries that had not yet decided to 
take part ın the International Geophysical Year to 
participate in the enterprise, and to prepare plans in 
the light of the provisional programme drawn up m 
1953 The associated international bodies represented. 
on the Special Committee were also requested to give 
further consideration to the programme and plans 
They and the adhermg nations were requested to 
send members to attend the Rome meeting to assist 
the Special Coramittee in its discussions. Durmg the 
summer of 1954 meetings were held by the Inter- 
national Unions of Pure and Applied Physics, of 
Scientific Radio, and of Geodesy and Geophysics, as 
also by the Jomt Commissions on the Ionosphere 
and on Radio Meteorology, at all these, active 
consideration was given to the plans for the Inter- 
national Geophysical Year 

These mtensive preparations bore good fruit Those 
attending the Rome meeting of the Special Com- 
mittee numbered shghtly more than a hundred, 
drawn. from about thirty nations Almost all those 
present took an active part m the discussions of one 
or other of the many workmg groups which con- 
sidered the various branches of the programme The 
documents resulting from the arduous labours of the 
first three days of the meetings (Thursday — Satur- 
day) were prepared by the secretailat durmg the 
Sunday recess, and presented to a plenary meeting 
on October 4 

At the outset of the meeting, the general secre- 
tary was able to report that thirty-six nations 
had formed national commuttees, and that the 
formation of others was pending During the meeting 
the officers were mformed by the Embassy of the 
USSR in Rome that the Academy of Sciences of 
the USSR had responded to the mvitations sent to 
it to participate m the International Geophysical 
Year, and had appomted a national committee for 
the purpose, under the presidency of Academician 
Gemburzev, director of the Geophysical Institute of 
the Academy, also that a USSR delegation of 
eleven members, who as guests had attended the 
General Assembly of the Infernational Union of 
Geodesy and Geophysics held ın Rome, durmg 
September 1954, had been appomted also to attend 
the meeting of the Special Committee Members of 
the delegation mdicated that the U.S S R. Academy 
of Sciences would co-operate also in encouraging 
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other nations to participate in the International 
Geophysical Year. 

The prinerples so far tacitly applied in the selection 
of items for the programme of the International 
Geophysical Year were explicitly formulated at 
Rome as follows the first prionity is given to 
problems requiring concurrent synoptic observations 
at many places on the globe, involving co-ordmated 
effort by many nations, second come geophysical 
problems ‘the solution of which will be aided by the 
availability of the results of synoptic or other con- 
centrated geophysical work undertaken durmg the 
Year, a third principle is that where the main 
programme mvolves the occupation of stations in 
regions of the earth to which comparatively little 
geophysical effort has been devoted, advantage 
should be taken of the opportunity to make observa- 
tions also of other major geophysical phenomena, for 
example, earthquakes, fourthly, geodetic and other 
observations will be made of slowly varymg geo- 
physical phenomena, for comparison with simula 
future observations at later epochs 

During the International Geophysical Year the 
most modern types of observation of many kinds, 
for example, meteorological, ionospheric, magnetic 
and auroral, will be more widespread over the globe, 
and made with greater frequency, than ever before. 
But even during this period there will be intervals of 
specially mtensive observation. Definite plans have 
been formulated for the choice of these intervals, 
subject to final adoption by the Special Committee 
at its meeting m 1955 The mtervals include three 
Regular World Days each month, of which two will 
be at new moon and one near the quarter moon, 
these have now been designated—they melude days 
of predictable events such as solar eclipses and 
meteor showers. In the field of meteorology there 
will be six World Meteorological Intervals of ten days 
each, one in each period of three months, near 
equinox or solstice, each such interval meludes the 
three Regular World Days durmg the month in 
which it occurs. 

There are some geophysical phenomena, however, 
the occurrence of which cannot yet be predicted with 
much probability (if at all) more than a few days 
ahead, namely, magnetic and 1onospheric storms and 
aurore, which are dependent on solar flares and 
other exceptional events on the sun. Great magnetic 
storms are associated with the appearance of aurore 
visible from regions far outside their usual linits— 
perhaps the most outstandmg case was that of 
February 4, 1872, when a brillant aurora was seen 
from the greater part of the globe, including Bombay 
and Aden It 1s hoped that if any such events occur 
durmg the Geophysical Year—and this may be 
expected—they will be properly observed, for the 
first time m geophysical history. Careful plans are 
bemg made to achieve this, and to enable 10nospheric 
and magnetic observatories to give to such phenomena 
the special attention that 1s ther due To this end 
there will be close co-operation between the solar 
observatories that will keep a close and (ıt 18 hoped) 
continuous watch on the sun, and the organizations 
that now make predictions of 1onospheric and mag- 
netic conditions , when the state of the sun indicates 
the likelihood of geoBhysieal disturbance a few days 
ahead, ą World Alert-Period will be designated, and 
notified the world over by radio and other means of 
communication When the continuing developments 
on the sun render 15 suitable, a Special World Interval 
will be declared about 12 hr in advance, to continue 
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until terminated by the predicting agencies. The 
agencies will also give world-wide notice of the coi 
mencement of great geophysical disturbances th 
may occur without having been foreseen. Throw; 
these procedures 15 1s hoped that detailed observatio 
of the morphology of these disturbances will 
possible, and that even down to low latitud: 
preparations for proper auroral observation will ' 
made It ıs hoped that, m co-operation with centi 
elsewhere, the U.S. Central Radio Propagat: 
Laboratory will undertake to designate and noti 
these special periods 

The prmeipal fields of geophysical science to 
cultivated durmg 1957-58 will be meteorology, 10r 
spheric physics, geomagnetism, the aurora and a 
glow, and cosmic rays, astronomical institutio 
will give essential assistance through solar observatr 
and their geodetic work on determinations of latitud 
and longitudes. Some effort will also be devoted 
oceanography, glaciology and seismology , An n 
portant programme of rocket observations has be 
formulated In this work the chief participant w 
be the United States , but 1t 1s hoped that some otk 
countries will also be able to arrange co-operation 
rocket studies of the upper atmosphere. 

Careful attention was given at the Rome meet 
to the geographical distribution of observing statio 
planned or desirable, m order to detect importa 
gaps, with the view of seeking means of filing the 
and also recommending combmation or eliminati 
when unnecessary duplication might occur. Areas 
which special effort will be devoted are the Aret 
and Antarctic caps and the tropical zone, togeth 
with three special meridians, 70-80? W, 10° E ai 
140° E It appears that only minor changes in ti 
programmes proposed by the various mdividu 
nations will suffice to achieve an excellent wor 
geophysical network 

The measure of co-operation envisaged will, 
executed, make the International Geophysical Ye. 
by far the most extensive and iumportant inte 
national scientific enterprise yet accomplished 

Gradually public knowledge of the plans for tl 
International Geophysical Year ıs bemg spread | 
newspaper and magazine articles m many countrie 
The U S. Congress has made generous financial pr 
vision for the prelimmary stages of American pa 
ticipation, which will be under the egis of tl 
National Scientific Foundation. President Eise: 
hower, m & public statement, has warmly endorse 
this far-reaching effort as one that wil “vei 
materially strengthen our bonds with the mar 
co-operating nations and make a constructive co) 
tribution to the solution of mutual problems”. H 
Holiness Pope Pius XII has likewise commended tl 
enterprise as one likely to contribute to a mo: 
peaceful and co-operative attitude among tl 
peoples of the world, as well as to ther materi 
betterment 

The countries participating m the Internation 
Geophysical Year, ın alphabetical order according : 
the Englsh versions of the names of the countrie 
are as follow (up to October 1, 1954) Argentin 
Australia, Austria, Belgium, Brazil, Biitain, Canad. 
Czechoslovakia, Denmark, Finland, France, German 
(Eastern), Germany (Western), Greece, Hollan 
Iceland, India, Ireland (Eire), Israel, Italy, Japa 
Mexico, Morocco, New Zealand, Norway, Pakista 
Peru, Philippines, Russia (U S.S R ), South Afne: 
Spam, Sweden, Switzerland, Tumis, United Stat 
(USA), Yugoslavia 
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PRECISION ELECTRICAL 
MEASUREMENTS 


A SYMPOSIUM having as rts general theme the 
techniques of precision electrical measurement 
was held at the National Physical Laboratory durmg 
November 17-20 Twenty-srx papers were read and 
discussed, the authors bemg drawn from a par- 
ticularly wide field, mcluding not only some of the 
principal electrical laboratories m Britam but also 
members of the national laboratories of Australia, 
South Africa and the United States, and well-known 
workers from Germany, Holland and Sweden. In 
opening the proceedings, Dr P. Dunsheath remarked 
that precision 1s evidently used as a relative term, 
for the errors recognized m, say, some of the magnetic 
and high-voltage techniques would fill those dealmg 
with more manageable techniques with horror 
Indeed, the subsequent discussion showed that mere 
statements of percentage accuracy are seldom of 
much interest , the important points are those which 
ensure that an expermment does m fact satisfy the 
conditions postulated ın assertmg that the quantity 
measured 18 such-and-such 

The symposium was divided into five sessions 
which dealt successively with subjects that form 
substantial items m the work of the Electricity 
Division of the National Physical Laboratory and 
that bear more or less directly on industry The 
first session was devoted to the techniques applicable 
to electric fields and dielectrics, the second to 
magnetic fields and associated materials, the third 
dealt with electrotechnical measurements, the fourth 
with standard techniques for the high-voltage 
laboratory, and the last with the techniques of 
impulse-testang. 

Perhaps the most outstanding feature of the tech- 
niques for the measurement of dielectric constant 
and power loss discussed m the first session was the 
range of frequency covered Various aspects of 
the standard bridge and resonance techniques were 
introduced by Dr L Hartshorn and E Rushton and 
J V.L Parry, of the National Physical Laboratory 
Dr M. Gevers, of the Philips Research Laboratories 
at Eindhoven, emphasized the versatility of standing- 
wave methods for the microwave range, and it 
appears that these are superior to cavity 1esonator 
methods for materials of high loss, though the cavity 
has the advantage for low-loss materials D Woods, 
of the Ministry of Supply, showed that a bridge of 
the twin-f type can be constructed to give high 
precision at frequencies up to 300 Mc/s At such 
frequencies, however, a massive block of brass used 
as the junction of two or more arms of the bridge 1s 
no longer an equipotential, 1b must be represented 
on the bridge diagram not as a mere junction pomt 
but as a network of small mductances On paper, 
therefore, the bridge network opens out formudably, 
while the concrete reality shrinks to a closely mter- 
locked group of brass blocks and cylmders the con- 
struction of which calls for mechanical work of very 
high precision This indeed is a hmuitation of 
the technique, though its value for the particular 
purpose of calibrating standaid coaxial components 1s 
obvious. 

Considerable mterest was also shown 1n techniques 
applicable to dielectric behaviour at extremely low 
frequencies Dr G Mole and D.C G Smuth, of the 
Electrical Research Association, described an ac 
bridge which 1s conveniently workable at frequencies 
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down to 005 c/s , but the discussion showed 
that de. techniques are usually preferred for 
general work m this region, if only because, as 
C. G Garton mentioned, tıme constants of the 
order of 50 hr have been observed, and for periodic 
tunes of this order ac methods become quite 
impracticable 

Much of the discussion m the second session was 
concerned with various forms of permeameter used 
for determmmg the characteristics of mdustrial 
materials © E Webb, of the National Physical 
Laboratory, dealt with standard methods for the 
delineation of magnetization curves The discussion 
showed that the ballistic method 1s almost universally 
employed for the curves which serve as a basis for 
mdustrial design, and the discussion dealt largely 
with fine detal Dr M McCay, of the Permanent 
Magnet Association, stressed the difficulty of winding 
magnetic potentiometers with adequate uniformity 
and. described a test that had revealed unsuspected 
errors m all such couls however carefully they had 
been wound Prof J Greig and others mentioned 
the growing mmportance of methods for mtegrating 
and recording slow changes of flux and thus delme- 
ating individual cycles of magnetization, as a 
supplement to the ordmary curve for the steady 
cyclic condition that 1s determmed pomt by point by 
the balhstic method, the two are clearly not neces- 
sarily the same and the differences are likely to be 
instructive A paper by T. M. Palmer, of the Aus- 
trahan National Standards Laboratory, described a 
magnetometer m which a saturable core consisting of 
a short length of mumetal wire 1s used as a probe 
The probe 1s small enough to serve as a null-detector 
for the measurement of H m a permeameter and 16 
therefore offers an interesting alternative to search- 
cod methods, but its advantages have so far only 
been established for measurements of the earth’s 
field and the like 

Methods for use at communication frequencies 
were described by A C Lynch, of the Post Office 
Engmeermg Research Station, and by P H Haas, 
of the US National Bureau of Standaids Such 
methods depend on measurements of the inductance 
and equivalent resistance of toroidal cores provided 
with a suitable winding, the contribution of the 
winding alone bemg calculated or measured separately 
after removal of the core The nature of the winding 
1s an important factor, Mr Haas places the core m 
a metal chamber which when closed by a cap forms 
a single short-circuited secondary turn, Mr. Lynch 
prefers a wire winding of three discrete turns, and 
Dr C. M van der Burgt, of the Philips Laboratories, 
showed an alternative scheme, by which a silver 
winding can be opened and closed for the insertion 
of the toroidal core, without mtroducmg any uncer- 
tainty into the resistance of the winding, which 1s an 
extremely important factor 

A paper by R L Driscoll, of the US National 
Bureau of Standards, described the determination at 
that laboratory of the magnetic moment of the 
proton (or more strictly its gyiomagnetie ratio) by 
means of nuclear resonance This brought muero- 
wave techniques and frequency measurement into 
the picture, and mtroduced the idea that the proton 
may conceivably serve as æ magnetic standard 
accessible to everybody who can command the 
technique The resonance fiequency being defermimned. 
only by the product of a constant characteristic of 
the proton and the field strength, ıt becomes possible 
to measure magnetic fields by observations of a 
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frequency of resonance in water or any suitable 
material rich ın protons used as a probe At the 
National Bureau of Standards the field 1s actually 
measured in present-day units by weighing the force 
on straight conductors of accurately determined 
length suspended m ıt The method ıs no doubt the 
best available for strong fields For weaker fields it 
is probable that greater accuracy could be obtained 
by produemg the field by passing a measured current 
through a primary standard inductor The use of 
such an arrangement as a basis for magnetic measure- 
ments, and m particular for the calibration of search 
couls, was discussed in a paper by G H Rayner, of 
the National Physical Laboratory 

The electrotechnical session began with the recog- 
nition that the accuracy of all measurements depends 
on the constancy of the quantities mvolved Two 
aspects of the underlymg problem were discussed, 
namely, the constancy ofa c generators and that of the 
alloys used for the construction of standard resistors 
It became clear that electronically stabilized supplies 
are coming into general use in standards laboratories, 
and the system described by B V. Hamon, of the 
Austrahan National Standards Laboratory, provided 
a good example, two 3-phase, 12 kVA. alternators 
have automatic control of both frequency and voltage 
to about 0 01 per cent at any settmg m the workmg 
range C Petersen, of the US National Bureau of 
Standards, reviewed the work on resistors, and great 
mterest was shown 1n the subject It became evident 
that an alloy of exceptionally high resistivity and 
adequate stability has been sought m vain by many, 
that manganin still holds its place for stability, with 
constantan as an alternative that ıs almost indis- 
pensable for ac work, and that modified mekel- 
chromrum alloys show promise of higher resistivity 
with stability The remammg papers centred around 
the problem of the dc to ac transfer standard In 
theory no standard 1s necessary, instantaneous 
values are measurable by direct reference to de. 
standards, but practice is mamly concerned with 
steady-state values, and the accuracy required 1s much 
greater than can be obtamed for mstantaneous 
values Hence the importance of the stabilized 
supply mentioned earher, and the transfer standard 
which indicates with precision either d e. or stationary 
100t mean square values Examples of the three types 
now in use were discussed a dynamometer watt- 
meter constructed by Dr O Brune and J W 
Whittaker at the National Physical Laboratory, 
South Africa, thermal instruments used as ammeters 
and voltmeters at the US National Bureau of 
Standards deseribed in a paper by F L Hermach , 
and the electrostatic wattmeter used at the National 
Physical Laboratory and described by Dr A H. M 
Arnold with particular reference to work at audio- 
frequencies 

On proceeding to higher voltages, the same con- 
siderations apply with the additional complications 
that clearances must be made larger to avoid break- 
down so that the equipment tends to become 
excessively bulky, resistors of extremely high value 
become necessary to avoid exeessive power dis- 
sipation and transients as well as steady-state values 
are often required The compressed gas capacitor, 
discussed by Dr A Keller, of Hartmann and Braun 
AG, Germany, well illustrates one answer to the 
problen? of keepmg down the bulk of the equipment 
Single units containing carbon dioxide at 14 atmo- 
spheres pressure have now been made to withstand 
an operating voltage of 900 kV (rms), with a 
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capacitance of 65 pF They serve as standards fo 
the measurement of dielectric loss at high voltage 
G W Bowdler, of the National Physical Laboratory 
discussed methods for the measurement of hig] 
voltages in steady-state conditions, especially th 
construction of resistors of high value, and potentia 
dividers, and the use of the attracted disk electro 
static voltmeter, which with compressed gas insula 
tion has been used up to 600 kV. (peak). P R 
Howard, of the National Physical Laboratory, deal 
with the measurement of transients It 1s, of course 
the cathode-ray oscillograph that has made suc] 
measurements possible, but accuracy depends largel 
on the proper control and assessment of stray 
capacitance and mductance m the auxilary equip 
ment of voltage divider and cables between thi 
mstrument and the pomt of the system unde 
investigation F S Edwards, of the Metropolitan 
Vickers Electrical Co , Lid , discussed the sphere-gay 
as a peak voltmeter Most speakers saw somethin; 
meongruous m the basmg of a standard on anything 
so erratic and violent as an electric spark , but the 
fact that standard calibrations for the sphere-gar 
have been issued in Britain, the United States anc 
Germany is evidence of its practical importance fo: 
the measurement of very high voltages and of the 
need for a knowledge of the ways of mmumuzing the 
errors and estamating their magnitude 

The final session was devoted to a discussion oj 
ımpulse tests on high-voltage equipment At first 
sight the problems are somewhat remote from 
precision measurement The objective 1s a proof oj 
the abihty of a transformer, cable or other msulatec 
system to withstand surges of voltage such as are 
hable to arise in practice from hghtning strokes o: 
switching operations Surges of suitable severity 
must be generated, apphed at specified pomts, and 
the currents or voltages at key pomts must then be 
examined for any departure from normal behaviow 
such as could arise from partial failure The whole 
problem 1s of such intricacy, moluding as ıt does the 
recognition and interpretation of special features ir 
transients m complicated systems of inductance 
capacitance, etc, that the techniques are far les: 
standardized than are those of a measurement 
However, the discussion showed that the technique: 
have much m common with those of measurement 
The distribution of transients withm a comple» 
network, for example, is determmed by factor 
exactly similar to those m a high-frequency bridge 
The problem of the common junction pomt m Mr 
Woods's bridge discussed in the first session has ıt 
counterpart in the common ‘earth’ of an unpulse 
testing system, and the proper location of earti 
capacitance and residual mductance provides the 
solution m both cases The details, however, def} 
summary treatment W G Standring, of th 
National Physical Laboratory, presented a genera 
survey of the problem, N  Hylten-Cavalhus, o 
ASEA, Sweden, an account of the design an 
construction of surge generators, G H Hickling, o 
C A Parsons and Co, Lid, J Neuve-Hglise, o 
Electricdté de France, and P G Provoost, o 
KEMA. Laboratories, Holland, each recorder 
experience of the detection of faults in transformers 
and B Salvage, of W T Henley’s Telegraph Work 
Co, Ltd, discussed the corresponding problem fo 
cables and their accessories 

The complete proceedings will be published as soo, 
as practicable and will be obtamable from HM 
Stationery Office L HamrsHORN 
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BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


OPEN DAY AT 
THE BATTERSEA LABORATORIES 


‘HE importance of both theoretical and apphed 
research to the maintenance of Britam’s mdus- 
trial position 1s bemg 1nereasingly recognized to-day, 
and the iron and steel industry, which can fairly be 
described as the core of the entire British mdustrial 
complex, 1s particularly conscious of the vital bearmg 
of reseaich on economic efficiency The extensive 
facilities of many industrial firms were further 
reinforced by the formation in 1945 of the British 
Iron and Steel Research Association. Besides 
laboratories at Sheffield, Normanby and Swansea, 
where practical problems can be tackled m the heart 
of the appropriate mdustrial centre, much theoretical 
and supporting work is carned out by the London 
laboratories of the Association, notably those at 
Battersea Something of this work, chiefly that of 
the Plant Engmeermg Division and the Physics and 
Chemistry Departments, was on view on November 18 
and 19, when there were open days at the laboratories 
Besides fundamental research mto ther own special 
subjects, the groups concerned support the general 
work of the Association’s other Divisions. The short 
notes which follow give a brief survey of a selection 
of these projects illustrated at Battersea 
Plant Éngwweermg The Electrical Engimeenng 
Section of the Plant Engmeermg Division has 
recently been studying the relation of the operator 
to his workmg environment m an attempt to match 
the control to his abilities, thus achieving a higher 
working efficiency for the manually controlled 
machine The work arose out of earlier crane studies 
which showed that controls were often badly arranged, 
difficult to manipulate quickly, and lackmg im 
realism—that 1s, handles did not move m the direction 
of motion Re-design of the master controller itself 
allowed a much more compact groupmg of the 
controls around the operator, and provision of a 
work seat designed by Dr EH Dareus, of the 
Department of Anatomy, University of Oxford, 
helped to mmprove the operator’s working conditions. 
Attention was then turned to the design of the crane 
cab itself, with the result that visibility was much 
improved As a result of this first phase of the work, 
a series of suggestions were published!, many of them 
quantitative, on the design of controllers and control 
points mn steelworks 
In 1953 a Mutual Security Aid grant was obtamed 
to contmue and extend this work Attention has 
been given to the design of foot controllers, about 
which little 1s known, and which have great potential 
value where seveial controls have to be operated by 
one man Expermental equipment has been designed 
consisting of one of the new controllers equipped with 
an adjustable foot-pedal and connected to a motor 
driving a visible jockey Several operators were 
trained to move this jockey via the foot control, so 
as to make 16 comcide with a hand-seb jockey, and 
were then given tasks of adjusting the device to 
different set pomts for a given period each day All 
foot movements were recorded on teleprmter tape, 
and subsequent analysis has enabled the best position 
of the foot-pedal pivot, relative to the ankle pomt, 
to be determmed approximately. This work is bemg 
contmued, and it is proposed also to compare the 
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relative merits of pivoting and ‘push’ type foot 
controllers. 

Quite wide divergencies still exist m hand control- 
lers m the angle of movement, spacmg of steps, 
length of handle, foree required to operate the 
handle, and type of handle grip In an attempt to 
determine the optimum conditions, a special con- 
troller has been made m which these factors can be 
varied Here again, the operators’ success ın con- 
troling a jockey with the hand controller will be 
measured and will form the criterion by which the 
quahty of the control will be assessed. 

Chemistry Department. The presence of nitrogen 1s 
a contributory factor in the development of ageing 
phenomena and m causmg poor magnetic qualities 
in silicon-iron transformer sheets. Alloymg elements 
can overcome these effects in s@me degree by encour- 
aging the formation and precipitation of free nitrides 
from the solid solution of nitrogen m iron. The 
problem centres, therefore, on a more exact know- 
ledge of the effect of these alloys and the conditions 
under which free nitride phases can be formed 
Experiments are ın progress m which alloy steels are 
progressively nitrided at various temperatures m 
order to discover when nitride phases are pro- 
duced. 

The Refractories Section 1s investigating the com- 
position and performance of linmg materials. Very 
little 1s known about the influence of mechanical and 
flow properties of basic bricks, particularly when 
heavily contammated, on ther behaviour m a furnace 
roof Measurements of crushing-strength are bemg 
made at temperatures up to 1,100? C on specimens 
cut from used bricks At this temperature the 
materials still behave elastically. In addition, a 
study 1s bemg made of the plastic properties at 
higher temperatures under different rates of stram 
corresponding to various rates of bursting expansion 
or lateral compression 

The Corrosion Section exhibited many specimens 
from field trials of various methods used for protecting 
iron and steel from corrosion in the atmosphere, in 
salt water, and in soil An interesting piece of equip- 
ment is the rotor test apparatus which has been 
bult to facilitate laboratory study of the corrosion 
factor m iron and steel exposed to flowing water 
The liquid medium can, of course, be varied, and 
different natural conditions can be reproduced as the 
mvestigation requires By rotating the specimens at 
speeds up to 15 knots, the effect of corrosion on 
moving ferrous objects—such as ships’ hulls—can be 
simulated. The flowmg hquid also substantially 
speeds up the onset of corrosion, a factor of some 
importance in facihtatig mvestigations. 

Physws Department Two important advances have 
been made ın steelmakmg processes as a direct result 
of research work in the Physics Department. The 
continuous casting of steel has long been recognized 
all over the world as hkely to have considerable 
economic advantages over conventional ingot casting 
Research has been carried out for the past few years 
in the London laboratories, and its outcome 1s an 
experimental production plant, which began operation 
m April 1954, for the contmuous casting of special 
steels ın a member's works This is the first two- 
strand plant ever to be operatgd by the British steel 
industry, and ıt provides a very good example of 
co-operation between a research association and its 
industry Eleven mterested companies have formed 
a development group to finance the capital and 
running costs of the continuous castmg mstallation 
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A second advance has been the development of a 
new burner for oil or oil and coke-oven gas used in 
open-hearth furnaces A study of existing burners m 
which the fuel was atomuzed at the back end of the 
burner showed that a high proportion of the mput 
energy was bemg wasted Measurements of the 
momentum-producing efficiency showed that 1b was 
better to dispense with back-end atomuzers, and to 
allow hquid fuel to be accelerated gradually towards 
the burner trp where atomization occurs The Associa- 
tion’s burner is thus very simple to construct Trials 
on several open-hearth furnaces cared out jomtly 
by the staff of member firms and the Association 
have shown very mmportant improvements in 1n- 
creased productiyity, longer furnace-roof hfe, a more 
efficient use of steam, and the lower cost of fuel per 
ton of steel produced. 

The cleanmg of mdustrial gas and fume 1s a topic 
of enormous national umportance, and the Depart- 
ment is preparmg to play an increasing pat m 
the study of this problem Fundamental work m 
‘particle capture’ has shown that to be effective the 
water must be m droplets comparable m size to the 
dust particles, and the essential weakness of the 
existing spray method lies in the great variation m 
size of the droplets produced An experimental unit 
was therefore devised meorporatmg spinning disks, 
m which the gas passes through an annulus sur- 
rounding five disks on a common shaft, rotating at 
speeds up to 5,000 rpm The gas then passes 
through a bank of wrigated cyclones to remove the 
water droplets carried forward For particles 1—76 p. 
m diameter, overall efficiencies exceed 98 per cent, 
but this falls to about 60 per cent for particles less 
than lu m diameter Further work is being carried 
out to maprove this performance 

Dust-laden gases from many mdustrial processes 
are bemg studied, and valuable data are bemg 
accumulated _ This will help im selectmg suitable 
plant for specific conditions, and m estimating the 
efficiency of various types of cleanmg plant 
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THE NEW MEGAVOLTAGE 
RADIOTHERAPY UNIT AT 
MANCHESTER 


HE Christie Hospital and Holt Radium Institute, 
Manchester, the largest radiotherapy centre m 
the world, has recently received important additions 
to its X-ray equipment, m the form of a 4-million 
volt lmear accelerator and a 20-mullion volt betation. 
Both machmes were made by the Metropohtan- 
Vickers Electrical Co, Ltd. at Trafford Park, 
Manchester, the former bemg purchased by the 
Muustry of Health as part of a plan to equip key 
radiotherapy centres with this type of apparatus 
The betatron 1s the gift of the makers to the Christie 
Hospital 
The machmes are housed m a specially designed 
buildmg, provided by the Medical Research Council, 
which 18 also financing the work to be done with them 
This buldmg provides the usual patients’ wartmg 
rooms, examimation rooms and medical offices, and 
also a Workshop, photographic dark-room and a 
number of laboratories Some of these will be used 
by the physicists attached to the department, while 
others can be occupied by teams from the mam 
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research laboratories of the Christie Hospital, when 
they are worlang with the megavoltage radiations 
Smee ıt wil be necessary to compare the effects ol 
the high-energy radiations with those of the familar 
‘deep therapy’ range (200-300 kV ), the new depart- 
ment also has a 300-kV. "Resomax' X-ray tube fox 
this comparison. work 

The lmear accelerator 1s of the travellmg wave 
type!, m which electrons are accelerated by ‘surf- 
ridmg’ on radio waves, the speed of which mereases 
down a corrugated wave-guide For the acceleration of 
electrons to an energy of 4 MeV a tube of only 1 metre 
long 1s needed, and this can be mounted on a single- 
ended gantry-type of mounting (Fig 1), which can 
be swung about a horizontal axis, so that the X-ray 
beam can be aimed m any direction from 15° beyond 
the downward vertical to 15° beyond the horizontal 
(a total swing of 120°)  Collmmation of the beam ıs 
by means of adjustable diaphragms of lead, hned 
with tungsten ‘heavy’ alloy, treatment fields (at 
1 metre) varymg from 4 eom x 4 cm. up to 25 cem x 
30 cm can be obtained — Circular fields are obtamed 
by mserting lead blocks, pierced by conical holes, 
between the jaws of the collimator Since for mega- 
voltage radiations the mtensity falls off rapidly on 
either side of the central axis of the beam, a conically- 
shaped filter has to be used to produce a uniform 
field of wradiation Under such conditions, dose-rates 
up to 200 r per mm at & metre from the target can 
be obtained 

In the betatron?, the first of 1ts kind to be used ın 
Britam. for medical purposes, electrons are accelerated. 
as they circle around mside a magnetic field which 1s 
mereasing sinusoidally The electrons reach their 
maximum energy m 1/600 sec, m which time they 
have travelled some 300 mules, gaming 80 eV of 
energy on each of their 250,000 revolutions around the 
magnetic field The magnet, which weighs 74 tons, 
and the acceleration vessel or ‘doughnut’, are 
mounted so that they can rotate through an angle 
of 120° about a horizontal axis (Fig 2) Thus the 
X-ray beam can be fired im any direction from 15° 
above the horizontal to 15° beyond the vertical 
downwards In addition, the framework carrying the 
magnet can be raised or lowered through a distance 
of 7,ft, so that the machine has all the freedom of 
movement required for radiotherapy 

The collimation of the beam m this machine is by 
means of cylinders pierced by suitable conical holes, 
inserted through the lead protective wall placed m 
front of the doughnut So that these cylinders shall 
not have eddy currents induced m them by the 
changmg magnetic field, and yet provide adequate 
radiation shielding, they are made of a mixture of 
lead shot and hthage Each will carry its own com- 
pensating filter to give a uniform intensity of radiation 
across the treatment area, 

The beam at 20 MeV is even narrower than at 
4 MeV , and therefore the maximum field reasonably 
attamable ıs much smaller than with the lnear 
accelerator, and is a circle of 13 cm. diameter at 
I metre. With the compensating filter m position, 
the betatron delivers about 50r per mun at a metre 
from the target 

Though these new machines will be used m the 
Hospital’s mam research programme into the action 
of radiations on hvmg tissue, and though the 
radiation of biological materials will serve as an 
mvaluable aid m deciding correct dosage for the 
treatment of patients, the mam function of the new 
equipment is the treatment of cancer 
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Fig. 1. 


In radiotherapy, it is often necessary to treat à 
cancer growing deep in the body. To do this an 
adequate dose of radiation must be delivered to the 
tumour area without overdosing other parts of the 
body., This is usually achieved by using a number of 
X-ray beams aimed at the tumour from different 
directions. ‘The more penetrating the X-rays, the 
fewer the number of beams that have to be used, or 
the smaller the dose which each beam has to give to 
the normal tissue through which it passes. 

Since the penetrating power of a beam depends on 
the voltage used for its generation, the first advantage 
offered by megavoltage 
radiations is increased 
penetrating power, and a 
hence the ability to treat . 
deep tumours much more 
efficiently. The radia- 
tions, however, have 
other considerable ad- 
vantages. One is that 
they are less scattered 
than are lower-energy 
rays, and thus the amount 
of radiation received by 
tissues outside the geo- 
metric confines of the 
beams is greatly reduced. 
Another advantage arises 
from the behaviour of the 
electrons set in motion by 
the attenuation of the X- 
ray beam in the material 
through which it passes 
and which are responsible 
for most of the effects 
of the radiation. These 
travel predominantly for- 
ward in the direction of 
the beam, and, giving up 
most of their energy at 
the end of their track, 


Metropolitan-Vickers 4-MeV. linear accelerator with X-ray beam in vertical position 
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produce the highest dose 
some distance below the 
surface. For 4-million 
volt X-rays, the maxi- 
mum is about 1 cm. below 
the surface, while for 20- 
million volt X-rays it is 
as much as 4 cm. deep. 
With these radiations, 
therefore, the effect on 
the skin is greatly re- 
duced and skin reactions, 
so troublesome at 250 
kV., are practically elim- 
inated. A further ad- 
vantage arises from the 
fart that scattering, 
which depends but little 
on atomic number, is 
the predominant mech- 
anism by which the beam 
is attenuated at these 
energies, and thus the 
absorption of the rays in 
bone and in soft tissues is 
much more nearly equal 


than it is at lower volt- 
ages. Therefore there 
is far less danger of 
overdosing bones and of underdosing, because 


of the shadow effect, tissues which lie beyond 
bone. 

While these physical advantages are firmly estab- 
lished, the biological effects of the megavoltage 
radiations are not so certain. It appears likely that 
they will be similar to those produced by the familiar 
250-kV. range of X-rays, but this is not certain. 
Some biological effects are dependent on the linear 
ion density of the radiation, and since this is smaller 
for megavoltage radiation than for 250 kV., this may 


have some influence. Further, both machines produce 


Fig. 2. Metropolitan-Vickers 20-MeV. betatron during installation 
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equipment, and this again may cause differences. 
-The evidence so far available, in fact, suggests that 
5 the high-energy X-rays are slightly less efficient than 
 lower-energy ones. in producing some biological 
effecte. Therefore clinical work with the two machines 
is going forward very cautiously, supported and 
guided by the results of' comparison experiments 
using various: biological and chemical indicators. 

_ Te must be stressed that the new machines do not 
_ offer any prospect of miraculous cancer cures ; but it 
is confidently hoped that they will increase the pro- 
portion of cures already being attained with lower- 
voltage apparatus. Of one thing there can be no 
doubt: this unit offe®s unique opportunities for the 
study of the effects of ionizing radiations in malignant 
di 4 
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| OBITUARY 
S05 = SProf. G. H. Shull 
. THE death occurred recently of Prof. George 
Harrison Shull. He was born in Clark County, Ohio, 
in 1874. After taking his B.S. degree at Antioch 
College he graduated Ph.D. at Chicago in 1904. His 
first post was that of student assistant at the United 
tes Department of Agriculture, Bureau of Forestry. 


New Year Honours 
Tue following names of scientists and others 
associated with scientific work appear in the New 
Year Honours list: 
-~ Baron: Dr. E. D. Adrian, president of the Royal 
Society and also of the British Association. 
COK.H.E.: Sir John Stopford, vice-chancellor, 
University of Manchester; Dr. Owen H. Wans- 
borough-Jones, chief scientist, Ministry of Supply. 
- Knights : Prof. Wilfrid E. Le Gros Clark, Dr. Lee's 
professor of anatomy in the University of Oxford ; 
Prof, Leybourne S. P. Davidson, professor of medicine 
In the University of Edinburgh, and president of 
* the Royal College of Physicians of Edinburgh ; Dr. 
eith A. H. Murray, chairman of the University 
rants Committee ; Dr. Oliver G. Sutton, director of 
"the Meteorological Office (Air Ministry) and president 
of the Royal Meteorological Society. 
oo GB. G. R. D. Hogg, Under-Secretary, 
ment. of Scientific and. Industrial Research. 
C.M.G.: D. M. Balme, principal of University 
College, Gold Coast; B. A. Cash-Reed, attaché for 
food and agrieulture at the British Embassy in 
ashington ; Dr. R. Lewthwaite, director of Colonial 
Medical Research ; Prof. W. L. Waterhouse, lately 
professor of agriculture in the University of Sydney, 
for services to the wheat industry in Australia ; 
CT. Y. Watson, Secretawy for Agriculture and Natural 
Resources, Uganda. 
— OBES C. E. J. Biggs, director of agriculture, 
Tanganyika ; C. S. Bryant, lately director of mater- 
dais. and. explosives research ^ and development, 
Ministry of Supply ; Dr. C. J. Gadd, keeper, Depart- 
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y botanical assistant a 
3. National Museum, assistant plant physio 
logist at Chicago, and: botanical investigator a 
the Carnegie Institution of Washington, where hi 
remained for eleven years. In 1915 he becam 
professor of genetics at Princeton University, when 
he worked until his retirement in 1942. 3 

Prof. Shull is principally known for his pionee 
work on pure lines in maize, which laid the founda 
tions of the huge hybrid-maize industry of thi 
United States, based on the crossing of lines whiel 
had been inbred for long periods. But throughow 
his long and productive scientific career he worke« 
extensively on a variety of topics. He concerne 
himself, among other things, with the heredity o 
sex in Melandrium, linkage and mutation in Oenothera 
and with self-incompatibility in Capsella. 

Many academie honours were conferred on Shull 
including honorary doctorates from Lawrence Collegi 
and lowa State University. He was a member of, anc 
took an active part in, the administration of the 
Genetics Society, the Eugenics Research Association 
the Philosophical Society, and the Torrey Botanica 
Club, of which he was president in 1947. 

“Prof. Shull was among the few remaining workers 
in genetics who date back to the early years oi 
Mendelism. A final word must be said about one ol 
his most noteworthy characteristics. He devoted 
much time and thought to young workers and was 
always ready to draw on his vast knowledge and 
experience for their guidance. A simple, kindly and 
serene man, he will be much missed. ` 2s 
S. C. HARLAND . 
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ment of Egyptian and Assyrian Antiquities, British 
Museum ; Dr. M. W. Goldblatt, director, Industrial 
Hygiene Research Laboratories, Imperial Chemical 
Industries, Ltd. ; Dr. A. W. Greenwood, director, 
Poultry Research Centre, Edinburgh (Agricultural 
Research Council); W. F. Grimes, director, London 
Museum; G. W. Lines, director of agriculture, 
Sierra Leone; P. McNee, director, Drainage and 
lrrigation Department, Federation of Malaya; Prof. 
R. Peers, emeritus professor of adult education in the 
University of Nottingham, chairman of the Central 
Committee for Adult Education in H.M. Forces; 
Miss Audrey I. Richards, director, East African 
Institute of Social Research, Makerere College, 
Uganda; F. S. Russell, secretary of the Marine 
Biological Association of the United Kingdom, and 
director of the Plymouth Laboratory of the Associa- 
tion; E. E. Shipton, explorer and mountaineer ; 
Prof. C. H. Smith, professor of instrument technology 
in the Royal Military College of Science; Dr. E. L. 
Taylor, deputy director, Veterinary Laboratories, 
Ministry of Agriculture and Fisheries; Prof. G. F. J. 
Temple, Sedleian professor of Natural Philosophy in 
the University of Oxford; L. C. Wilcher, principal: 
of the University College of Khartoum, Sudan Y 
J. Wright, director of agriculture, Jamaica. ^^ ^ 


Instrument Technology in the Imperial College i 
London : |... Prof. J. D. McGe 


THE recent announcement that Dr. J. D. MeG 
had been appointed by the University of London to. 





-the University chair of instrument technology. pro- 
of 





vides an interesting example the expanding. 
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activities of the Imperial College of Science and 
Technology At an earher period of its history, 
nstrumentation had been represented there by the 
shar of instrument design held by the late Prof 
A. F C. Pollard, but on his retnement no successor 
vas appomted Prof MoGee's particular interests 
ie in the field of photoelectric, electronic and tele- 
nsion techniques rather than m the mechanical 
lesign of instruments, and as head of the new post- 
graduate Section of Instrument Technology m the 
Zollege, he will be responsible for the development 
ind application of these and similar devices to 
shysical problems 

Educated at the University of Sydney, and 
warded in 1928 an 1851 Exhibition travelling 
scholarship, he worked for three years under Lord 
Rutherford at the Cavendish Laboratory From 
shere, he went to the research laboratories of Electric 
und Musical Industries, Ltd , where he first worked 
om the development of high-vacuum cathode-ray 
mbes for television picture reception and later 
directed the research group which had been given 
the task of developing the pick-up tubes used in 
selevision cameras During the War he*was especially 
soncerned with mfra-red nnage converter tubes, not 
mly with ther development in the laboratory, but 
uso with their factory production and with their 
nihtary application After the War, Prof McGee 
vas m charge of the group at Electric and Musical 
industries, Ltd, responsible for striking develop- 
nents m television camera pick-up tubes, charge 
storage tubes and photoelectric electron multiplers 
Chese techniques are likely to be exploited to great 
idvantage m the new Instrument Technology Section 
of the College A staff of wide experience 1s being 
'ecruited and will help to establish a senior school 
X instrument technology that can be expected to 
nake major advanced contributions to science and 
ndustry 


lacques Dubois (Jacobus Sylvius) (1478—1555) 


Jacgues Dusors, who died m Paris four centuries 
igo on January 13, 1555, was a humanist who made 
nany original contributions to anatomy and helped 
io reform its teachmg. The son of a weaver, he was 
vorn in 1478 at Lovville near Amiens, from which 
own. he derived his Latin cognomen Jacobus Sylvius 
Ambianus As a student at the college of Tournay 
rear Paris, he excelled m Latın, Greek, Hebrew and 
nathematics, invented machmes for transporting 
vater and wrote a popular French grammar After 
studying medicme in Paris, he travelled widely to 
mprove his knowledge of pharmacy Despite his 
ack of a degree, which he was too poor to obtain, 
us success as a teacher was so great that the Paris 
nedical faculty stopped his courses because they 
nterfered with the regular schools. Sylvius then 
went to Montpellier, where he graduated m medicme 
m June 28, 1531, and on his return to Paris taught 
matomy at the Collège de Trégwer, insisting that 
this subject can only be studied from the human 
body by eye and touch, and not by readmg and 
description Though he often followed Galen blindly, 
he succeeded ın clarifymg many of the garrulous and 
obscure passages He frequently had five hundred 
pupils, who meluded Vesalius, Servetus, Conrad 
Gesner and Charles Estienne He gave specific names, 
some of which are still m use, to the muscles which 
Galen had designated by numbers, described the 
valves m the vems, and the sphenoid bone, and was 
a pioneer in practismg the art of mjection At the 
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age of seventy-two he was appointed professor of 
surgery at the Royal College of Paris The aqueduct 
and the fissure of Sylvius were described by another 
Sylvius (Frangois de la Boe) a century later 


Zoological Society and B B.C. Expedition to West 
Africa 


THE expedition organized jointly by the Zoological 
Society of London and the British Broadcasting 
Corporation returned to Britam just before Christmas 
from ten weeks field-work m Sierra Leone, brmging 
a large collection of animals and a considerable 
quantity of emematograph films and sound recordmgs. 
The animals are for the Society’s collection at 
Regent’s Park, London, and the films and recordings. 
are for the B B C's televisio? service—some pro- 
grammes have already been broadcast One of the 
main objects of the expedition was to find the nesting 
habitat of Pacathaites gymnocephala, a rare passeumne 
bird the systematic position of which ıs obscure; 
this bird has seldom been seen alive by Europeans. 
The habitat was found in difficult hilly bush country, 
and in spite of the dense shade cast by the forest 
successful films were made of the birds on and near 
the nests, of the eggs and of the parents feeding the 
young by regurgitation Sound records were also 
obtained of the voices of the birds ın their natural 
surroundings, and a hving specimen was captured 
and brought to London Another species never 
before exhibited in captivity that was successfully 
sought and found 1s the brilliantly iridescent emerald 
starhng Coccycolwus ras Small flocks of this bird 
were discovered in the open savannah country of the 
highlands ın the north near the French border Much 
interesting film was made of various mvertebrates, 
includmg several species of ants such as the driver, 
fire and Matabele ants, mantids, nest-burlding 
Hymenoptera and termites, as well as many subjects 
among the vertebrates A further series is of par- 
ticular anthropological interest as 1t shows some of 
the ritual dances used ın connexion with the initiation 
ceremonies of the secret societies that have such a 
powerful mfluence over the lives of the pagan natives 
Lengthy sound-recordmgs of the music and songs 
accompanying these dances were also made The 
Zoological Society and the BBC hope that the 
results of this jomt venture will justify the organiza- 
tion of furthei field-expeditions to other parts of the 
world in the future 


Pool of Spraying and Dusting Equipment 


A POOL of spraymg and dustmg machmery for use 
in the Colonial territories is being established by the 
Colonial Office, m co-operation with the Imperial 
College of Science and Technology and the machmery 
manufacturers, at the Imperial College of Science 
and Technology Field Station, Silwood Park, Sunnmg- 
hill, Berks Manufacturers of spraying and dustmg 
machinery have been approached through the Agrı- 
cultural Engineers Association and are co-opeiating 
im the establishment of the pool by the loan of 
suitable equipment The College has for some years 
maintained a representative collection of spraying 
and dustang machinery for teaching and expermental 
purposes, and this collection wif be incorporated into 
the pool, which will include equipment designed for 
agricultural, stored products and public health work 
The pool will fulfil three purposes (1) the struction 
of students (especially students preparmg to under- 
take work m the Colonies) of agriculture, entomology, 
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mycology, etc, m the different types of equipment, 
their use and maintenance, (2) the demonstration 
of the equipment to interested potential users ın the 
Colonies, (3) the consideration of modifications to 
machinery to meet special conditions of tropical use 
A comprehensive reference library of spraying- and 
dusting-machmery manufacturers’ hterature is to be 
formed for the use of visitors A commuttee on which 
the Colomal Office, the Imperial College, and the 
Agricultural Engmeers’ Association are represented 
has been set up and 1s responsible for the running of 
the pool and for the selection of machmery offered 
by any manufacturers for inclusion in the pool Mr 
A E H Higgins, Imperial College of Science and 
Technology, London, S W.7, 1s 1n charge of the pool 


Hilger Journal 


(Tux first number of the Hilger Journal, published 
1n November 1954, ıs an illustrated pamphlet of eight 
pages of which approximately one-quarter 1s devoted 
to abstracts of recently published papers on spectro- 
scopy. The issue contains also an account of the 
Hilger equipment installed in the new research 
laboratories of the Quasic Arc Company, Bilston, 
Staffordshire, and an extract concerning the use of 
optical methods from a talk by Dr J Haslam, of 
the Plastic Division of Imperial Chemical Industries, 
Ltd, on physical methods m the analysis of plastic 
materials With regard to a new and complete 
durect-direct spectrograph, known as a polychrom- 
ator, the memts and demerits of the two mam 
systems of spectrochemical analysis, photographic 
and direct reading, are explamed. A special Schwarz 
thermopule which can be used as a replacement in 
certain types (not Hilger) of mfra-red spectrometers 
has been designed and details of its application are 
to be studied , but meanwhile a prelimmary catalogue 
description has been prepared and is available on 
request from Hilger and Watts, Ltd , 98 St Pancras 
Way, London, N W 1 


Central Leather Research Institute, India News 
Bulletin 


Tus Central Leather Research Institute, which 
was opened in Madras in 1953, is one of a cham of 
twelve National Research Institutes established by 
the Government of India under the gis of the 
Council of Scientific and Industrial Research The 
scope of its work is to “carry out research im all 
aspects of leather dustry, to solve problems which 
confront particularly the Indian leather industry 
and also to contribute to the mternational leather 
research which is bemg directed to extend leather 
Science". It has now issued its first monthly bulletin 
(1, No 1, August 1954, pp 26 From the Institute, 
Adyar, Madras-20. Annual subscription Rs 9 or 
18s , smgle issues Rs 12) It 1s stated that each 
bulletin will contam abstracts, research papers of the 
Institute, other articles on leather technology and 
trade advertisements In this issue, there are two 
articles The first deals with “Some Aspects of 
Leather Manufacture” and is by Prof B M Das, a 
recognized authority of long standing. Reference is 
made to the work of the Institute on the use of 
native barks to replace imported wattle extract, the 
presence of different tannms in avaram bark, rapid 
sole-leather tannages, new syntans from Indian coal- 
tar distillation products, basic alumimium salts m 
spray-diied powder form and tanning agents from 
muneral ol The second article describes the improve- 
ment of the tanning properties of mangrove liquors 
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by modification of their acid and salt contents The 
bulletin ıs well produced and of considerable interes: 
in Britain, because the Institute seeks to umprove the 
quality of the raw and crust-tanned hides and skin 
exported to this country 


Insecticide and Repellent Action of Certair 
Chemicals 


A HANDBOOK giving the results of tests of insect 
eidal action and repellency on fifteen species o 
insects and arachnids of medical importance ha 
been compiled by W V Kmg, of the Agricultura 
Service of the United States Department of Agu 
culture, and published as Aguiculture Handboo! 
No 69 under the title of “Chemicals evaluated a 
Insecticides and Repellents at Orlando, Fla" (pr 
397 Washmgton, DC Govt Prmntmng Office, 1954 
2925 dollars) Eleven thousand chemicals were in 
cluded in the tests, each chemical bemg graded mt 
one of four or five categories according to 1ts efficiency 
A brief desciiption of the methods of testing 1s giver 
The results give some indication whether or not th 
chemical tested had marked msecticidal or repellen 
properties to the particular species of insect on whic: 
1b was tested , but, in the absence of any informatio: 
on the reproducibility and degree of variation of th 
results, ıt does not seem possible to assess whethe 
the difference between the categories listed is reall 
significant A critical study of the test method 
employed would add greatly to the value of th 
results It 1s stated that the data are presented r 
the behef that they may prove useful to worker 
engaged m the development of new insecticides or 1 
the study of the relation of chemical structure t 
insecticidal activity, and this may well prove t 
be so. 


Medicine in the Atomic Age 


Tae November issue of Medicine Illustrated. cox 
sists of a number of articles under two genert 
headings peaceful uses of atomic energy, an 
atomic warfare, medical aspects Prof J Rotble 
describes with admurable clarity for the layman th 
nature and production of radioisotopes, and Mr } 
Veall has the hard task of selecting examples of ho 
these isotopes are used m investigation and diagnosi 
Drs R Bodley Scott and R M Cunnmgham ai 
clear m describmg the uses of phosphorus-32 ar 
10dme-131 for therapy, and Dr R J Walton surve) 
the therapeutic uses of other radionuchdes Mr I 
Dunster, as @ health physicist, explains how person: 
protection is achieved and how contaminated was 
can be disposed of Prof. K. Mather ends a goc 
collection of papers with an admirable survey of tk 
genetical price of radiation On the medical aspec 
of a&tomue warfare, the authors are on & mut 
‘stickier wicket’ and, like the most skilled performe 
in such conditions, are guilty of many lapses fro 
orthodoxy However, few would dare to predict t! 
future in this field, so that m general any stimuli 
to thought is good. From an illustrated journal or 
would have expected more pictures and less scrip 
and surprismgly many of the illustrations are ve 
poor, by far and away the best 1s an abstract fro 
a case report by L H Hemplemann with colour 
plates from Medical Radiography and Photography 


Aerosurvey by Photography 


Mz. A. D. Dopps-Parker, Parhamentary Unde 
Secretary of State for Commonwealth Relations, w 
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open an exhibition of photography m aerial survey 
work at the Kodak Gallery, 184 Regent Street, 
London, W 1, on January 10 The exhibition shows 
something of the activities of Huntmg Aerosurveys, 
Ltd, Huntmg Geophysics, Ltd , and Aerofilms, Ltd 
Hunting Aerosurveys, Ltd, are concerned mainly 
with stereoscopic photography for map-making , 
Hunting Geophysics, Ltd, engage m mumeral pros- 
pecting, and Aerofilms, Ltd, specialize in. ‘oblique’ 
shots of towns, well-known land-marks and mdustrial 
projects The exhibition will be open to the public 
durmg January 11-29 (Mondays to Fridays, 9 30 
am-5 pm , Saturdays, 930-1130 am), admus- 
sion 1s free. 


University of London * Appointments 


Tae following appointments m the University of 
London have been announced Mr. G A Barnard, 
reader m mathematical statistics m the Imperial 
College of Science and Technology, to the University 
chair of statistics tenable at that College, Prof 
Arnold Tustm, professor of electrical engmeermg m 
the University of Bummgham, to the University 
chair of heavy electrical engmeermg tenable at the 
Imperial College of Science and Technology, Dr 
Paul Fatt, senior research fellow m physiology at 
the Australian National University, Canberra, to the 
University readership im biophysics tenable at 
University College The title of professor of zoology 
in the University has been conferred on Dr G P. 
Wells 1n respect of his post at University College, 
London. 


University of London > Awards 


Tre following awards made by the University of 
London have been announced ICI Fellowships, 
each of the value of £750 per annum, and tenable m 
the first instance for three years D R Bland, for 
research in theoretical mechanics, m particular in 
plasticity and heat transfer, at the Imperial College 
of Science and Technology , Dr G W H Cheeseman, 
for research on the chemistry of organic nitrites and 
nitrates, at Queen Ehzabeth College, Dr G. L 
Sewell, for research on the fundamental theory of 
condensed matter, at the Imperial College of Science 
and Technology, Dr G H A Cole, for research n 
the field of 10me physics, at University College, Dr 
R. Pettit, for a study of conjugated organic molecules 
containing one or more hetero atoms, at Queen Mary 
College, Tuner and Newall Research Fellowship, of 
the value of £750 per annum, and tenable m the first 
instance for three years, to Dr.T J Lewis, for research 
on the electrical strength of pure liquids, at Queen 
Mary College. 


Announcements 


Pror ROBERT CRUICKSHANK, professor of bacterio- 
logy in S5 Mary's Hospital Medical School, London, 
has been appomted principal of the Wright—-Flemmg 
Institute of Microbiology at the School in succession 
to Sir Alexander Fleming, who has retired. 


Dr Reerarp Carp has been appointed director 
of the Tea Research Institute of East Africa m 
succession to Dr T Eden, who retired m June 
Dr Child has been senior chemist of the Institute 
since its inception im 1951 (see Nature, 169, 959, 
1952). 


Tur Thomas Young Oration for 1955 of the 
Physical Society will be delivered by Dr W S Stiles 
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(National Physical Laboratory) on February 25, m 
the lecture theatre, Science Museum, London, S W 7, 
at 5pm , Dr Stiles will speak on “The Basic Data 
of Colour-matchmg and Some Related Aspects of 
Visual Theory” 


THe spring meeting of the Physical Society will 
be held at the Atomic Energy Research Establish- 
ment, Harwell, durmg March 31-April 2 The sub- 
ject of the meetmg will be “Neutron Physics and 
Energy Levels” Accommodation can be arranged 
at Lincoln College, Oxford, provided notification 1s 
received at AERE, Harwell, not later than 
January 31 Application forms to attend the meeting 
can be obtamed from the Physical Society, 1 Lowther 
Gardens, Prince Consort Road, Lomdon, S W 7 


A PAMPHLET on selenium, by®*R Ashton, E G Hall 
and D Nevile-Jones (London HMSO, Is 6d 
net), gives & concise but very informative survey of 
the sources, production and uses of selenium, and 
includes the use of selenium m the glass industry and 
selenium rectifiers (as an alternative to germanium) 
There 1s at present a shortage of selenium, and 
possible alternatives are discussed 


A TECHNICAL data sheet, of thirty-four pages, on 
piperidine has been issued by Robmson Bios, Ltd, 
of Ryders Green, West Bromwich, Staffs It contams 
a survey of the physical and chemical properties of 
piperidine and descriptions of reactions m which it is 
used, with complete references to the hterature, and 
is likely to be of service m chemical laboratories In 
addition to pure piperidine, the commercial varieties 
are considered. The document 1s very useful in that 
1t contains information not otherwise easily available. 


A svMPOSIUM on “The Protection of Structural 
Steel”, organized by the Corrosion Group of the 
Society of Chemical Industry, will be held m London 
m the lecture theatre of the Institution of Crvil 
Engmeers durmg March 31-April 1 Those con- 
tributmg papers will be from Belgium, France, 
Holland, Sweden and the United States, as well as 
Great Britam, and accounts will be given of practical 
experience and of research with protective coatings 
Further information can be obtamed from the 

“honorary secretary of the Group, S C Britton, Tin 
Research Institute, Fraser Road, Perivale, Greenford, 
Middlesex 


A SERIES of seven lectures on “The Shape of 
Work to Come" 1s bemg given at St Anne’s House, 
Soho, on Thursdays at 6 30pm, begmning January 
18. The speakers will include the Right Hon. L J 
Edwards, on the philosophy of work, Mr J R 
Gass (Intelligence Division, Department of Scientific 
and Industrial Research), on the implications of 
automatic production, Dr R W Revans (formerly 
director of education, National Coal Board), on the 
scale and structure of mdustry, Mi A Healey 
(British Institute of Management), on the significance 
of mdustrial psychology and welfare, Dr M. M 
Fimston (Atomic Energy Research Establishment, 
Harwell), on the transformation of society by the 
coming of atomic power, Prof Michael P Fogarty 
(professor of mdustrial relations, Unversity of 
Wales), on the true end of man and his work Ad- 
mission is by ticket only, obtamable from the 
Secretary, St Anne’s House, 57 Dean Streets Shaftes- 
bury Avenue, London, W l, smgle lectures, 2s 
(house members ls 6d), season tickets, 12s. 6d. 
(house members 10s ) 
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RESEARCH AND INDUSTRIAL PRODUCTIVITY 


URING November 22-25, the Department of 
Scientific and Industrial Research, in associa- 
tion with the British Productivity Council, held a 
working conference on “Research and Industrial 
Productivity” At ıts opening luncheon, the Lord 
President of the Council, Lord Salsbury, stated the 
national problem, that unless we can work to better 
advantage, making full use of the knowledge which 
science can provide, Britem will be unable to mamn- 
tain its social serviced and exercise 1ts proper influence 
in world affairs The conference itself was directed 
both to the considerations which determine whether 
and how quickly a scientific or technological advance 
can be successfully mtroduced mto mdustry, and 
also to the scientific studies by which management 
and work can be improved so as to yield a higher 
pioductivity The British Productivity Council and 
many mdustrial leaders participated, but the body 
of the conference came mamly from the councils and 
staffs of research associations, nationalized industries, 
and a few from government departments. 

At the first session, Sir Ben Lockspeiser recalled 
that King George V, when Prince of Wales, had 
described the problem m openmg the National 
Physical Laboratory half a century ago Since then, 
Su Ben said, we have developed a greater social 
conscience and Britain's share m world trade has 
diminished To mamtam and increase our hving 
standards we must both expand our production and 
merease its efficiency We must particularly seek 
mereased efficiency with a minimum of capital invest- 
ment, because this ıs a charge on productivity 
Similar economy is essential in raw materials. He 
instanced selenium, where electric and electronic 
equipment may have a higher claim than brighter 
mulk-bottles Nor is there a reservoir of technical 
talent or of labour Technologists must be used 
sparmgly The partially or fully automatic factory 
may go far m meeting labour shortage 

Sir Ewart Smith, vice-chairman (now chairman) 
of the British Productivity Council, showed that, in 
spite of recent favourable trends, the rate of increase 
in. productivity in Britam has been, for a considerable 
period, consistently less than m the United States, 
although at one time the rates had been the same 
We ought to am at an merease of 10 per cent 
per annum im the hope that few would fall below 
5 per cent and many would achieve 7 or 8 per cent 
with a reasonable number attammg 10 per cent 
He analysed the functions of research, management 
and operational study He indicated that the research 
outlook 1s essentially that which would provide the 
information and principles on which management 
decisions should be based and by which improved 
practice could be mstituted on the shop floor The 
advantages of automatic operation must be balanced. 
agamst maintenance work and first cost, but there 
1s the opportunity of transferrmg labour from routme 
to mteresting work *Although research associations 
and such bodies cannot do mdustry’s job, yet they 
can and? must provide the basic information, the 
principles and the encouragement to hasten the 
industrial revolution which, as Sir Ben had seid, is 
now on the way 


In opening the discussion, Dr S Whitehead, 
chairman of the Commuttee of Directors of Research 
Associations, said that, additional to those research 
associations which have operational departments, 
many others decentrahze such work He mstanced 
certain. difficulties, such as m making an economic 
case for change and capital mvestment, workers’ 
co-operation in research, natwal mertia and over- 
mdulgence ın pride in past achievement and standard 
ization Nevertheless, research associations must 
smoerely accept the tasks put by Sir Ben and Sir 
Ewart both by making the necessary studies and m 
produemg a favourable industrial chmate of opinion 
Dr B K Blount, deputy secretary of the Department 
of Scientific and Industrial Research, remarked that 
the stations of the Department serve many industries 
and deal with problems of national well-bemg He 
gave mstances to show their imsistence on practical 
application to essential needs In addition, the 
Department has central services for studying efficiency 
and the human element, and to help m all kinds of 
operational research and information problems The 
general discussion turned on the best strategy of 
approach to industry, and specific problems such as 
local redundancy 

In a session on materials, Mr. D A Ohver, director 
of the BS A Group Research Centre, said he thought 
that private enterprise could not unaided exploit 
muneral resources fully on a long-term plan owing to 
shortage of risk capital and man-power, insufficient 
technical resources, lack of information and the un- 
certainty of world conditions He proposed that the 
government should co-operate by the settmg up of 
a minerals advisory bureau, the continuous study of 
consumer demand and the provision of a national 
muneral-dressing and process metallurgy laboratory 
Although the type of assistance proposed was agreed 
in the discussion, there were differences as to the 
mechanism and the mstitutions which should be 
responsible Prof S. Zuckerman stressed the desir- 
ability of ling on income rather than capital 
Synthetics do not usually replace natural materials, 
he said they satisfy new needs and often make 
large demands upon non-renewable resources such 
as coal and ol Conversely, synthesis can shift the 
burden to renewable iesources such as cellulose If 
photosynthesis could be understood and made effi- 
cient, solar eneigy and renewable organisms would be 
much better than chemical factories These con- 
siderations often conflict with short-term profit- 
ability, but we must strive towards the best balance, 
m which both productivity per acre and per man 
are important In the discussion the effort was 
mentioned that has already been made to reduce 
waste and recover used materials, though the present 
economic value of recovery does not always represent 
its ultumate value Pest destruction could give an 
1mmediate saving, and advance in fertilization would 
increase yield per acre, but m Prof Zuckerman’s 
view there 1s a long way to go 

Mr K. T Spencer, chief scientific adviser, Ministry 
of Fuel and Power, recalled that the mdustrial pro- 
gress of Britain has been based on cheap coal. An 
expanded and competitive mdustrialization demands 
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more fuel At best, nuclear energy will leave for ten 
years or more an increasing gap between demand 
and supply No spectacular increase m coal pro- 
duction has followed mechanization, and the quality 
has deteriorated We have provided for increased 
use of oil, but greater dependence on imports 1s 
ultimately unsatisfactory We must, therefore, use fuel 
more efficiently Railway electrification could save 
13 millon tons of large coal at the cost of 5 million 
tons of poor coal The domestic open fire 1s con- 
demned anyhow by pollution Improvements in fuel 
efficiency have been achieved in collieries, in the 
ceramics, the won and steel and the laundry m- 
dustries, but comparisons show that there is great 
room for improvement m mdustry as a whole by the 
intelligent use of existing data Research associations 
could give a lead to industry m. this and several have 
done so, but industry must respond to advice on 
this central essential problem irrespective of local 
incentives, since some industries are large coal users 
but have a low proportionate fuel cost 

Dr W A MacFarlane, director of the National 
Industrial Fuel Efficiency Service, described the 
National Fuel Efficiency Service, which has taken over 
and expanded the service of the Ministry of Fuel and 
Power The Service finds sources of waste, improves 
operation, makes detailed mspections and full heat 
and power surveys He stressed the importance of 
data on low-pressure steam Mr O F Thompson’s 
paper dealt with economic factors in the provision 
of low-cost energy in the future Research was urged 
on economic forecasting, capital resources and avail- 
ability, and the effect of taxation In the discussion, 
attention was directed to what has been done in 
colheres, the advantages of pithead electrification, 
and the reduction between 1920 and 1938 from 1,550 
tons to 670 tons needed to generate a milion kWh , 
since 1938 the firing coal used for ceramics has fallen 
from nearly 1 25 to 0 4 million tons Economy is 
possible in the labour used in obtaimmg and usmg 
fuel Although water-power, wind-power, terrestrial 
heat and solar radiation might make no great contri- 
bution, they should be used ‘There 1s no doubt as 
to the informed interest m fuel efficiency. 

Prof C F Carter, of The Queen's University, 
Belfast, urged exammation of the business hurdles 
which mnovations must surmount—capital mvest- 
ment and risk, the amount and period of profitability, 
the uncertainties of markets and supplies, the interval 
required to achieve success He believes that nowa- 
days managements are less wilhng to take risks, 
but, conversely, with full employment and sn m- 
flationary tendency, the risks are less. Dr R M 
Lodge, research manager of British Nylon Spinners, 
Lid, m a paper on the economic factors in the 
planning of research, referred to economy 1n the use 
of scientists, the modern growth of team-work, free- 
dom of atmosphere and the mmmum and maximum 
of expenditure, which are related to the amount of 
development work This 1s much more costly than 
research and should be more carefully planned, 
bearmg m mind production and sales Mr A H 
Wilson, director of research and development, 
Courtaulds, Ltd, im a paper on the economies of 
re-equipment, dealt with some of the questions raised. 
by Prof Carter and discussed the economic effect 
of discarded plant when changmg an existing m- 
dustry as compared with foundmg a new industry 
Dr F M Lea, director of the Buidmg Research 
Station, Department of Scientific and Industral 
Resea ch, illustrated ın the building mdustry, where 
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there aie few large firms and not much capital, the 
influence of new machines (such as the tower crane) 
and methods on productivity and the organization to 
secure it He showed how these considerations have 
determined the work of the Buldmg Research 
Station Mr R T Eddison, of the British Iron and 
Steel Research Association, used the example of the 
handling and transport of iron ore to’ show how the 
best compromise can be reached in choosing a method 
of working, when several different resources are needed 
which are differently, perhaps oppositely, affected by 
changes and where the sumple eriterion of cost might 
need some qualification The various discussions on 
these papers agreed as to the necessity of economic 
appraisal, but there was divergence as to how 16 
should be done Similarly, the plannmg of research 
against the background of application was admitted, 
but not the detailed methods the mention of spon- 
sored research provoked discordance The opimion 
was expressed that large concerns m the United 
States are no more venturesome than British m- 
dustry It ıs clear that the study of the effect of 
innovation upon production and operation 1s wide- 
spread 

The next two sessions were devoted to the human 
factor Mr R M Currie, head of the Central Work 
Study Department, Imperia] Chemical Industnes, 
Ltd , stressed the need for research mto work study, 
which he said 1s an important tool m management 
and also is based on the same prmorples as scientific 
research, but its appheation must be direct and 
speedy Mr N Pleming, charman and managing 
director of Associated Industrial Consultants, Ltd, 
added the further management tools of cost-control 
and production-planning and control He thought 
great improvements could be secured by existing 
methods, provided co-operation between management 
and workers is achieved Dr C B Frisby, director 
of the National Institute of Industrial Psychology, 
dealt with the adaptation of equipment and work 
organization to the anatomical and physiological 
characteristics of the worker This leads to psycho- 
physical features which affect the skill of the worker 
Lastly, there are psychological aspects which influence 
the worker’s attitude to his task and the satisfaction 
he gams, and here the relations between workers 
must be considered. 

The two papers from trade union representatives 
showed some difference of attitude Mr L T Wmnght, 
general secretary, Amalgamated Weavers Associa- 
tion, believes that productivity is primarily the 
function of management, which must also convince 
the workers that they will benefit as human beings 
from changes general full employment 1s not an 
answer to particular local redundancy Although 
Mr Crawford, charman of the National Union of 
Boot and Shoe Operatives, was as emphatic on a 
proper appeal to workers’, natural human qualities, 
he considered that they can aid management both 
m planning and in encouraging a favourable response. 
He exammed mcentive schemes, rate-fixing and work- 
organization and gave examples of successful schemes 
which have been carefully planned and judiciously 
introduced to the workers The discussion indicated 
the general interest m work study, and that the 
same principles are applicable 1f many other branches 
of human activity Mr Crawford’s opmion that 
workers would respond to well-conceived and well- 
expressed ideas seemed to be accepted 

The suxuming-up of the conference was by Dr. A 
Kmg (DSIR) Dr F C Toy (Shirley Institute), 
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Mr F Courtney Harwood (Laundeiers’ Research 
Association) Mr S. H Clarke (Fire Research, 
D S.I.R ), the Hon L.O., Russell (Institute of Manage- 
ment) and Sir Thomas Hutton (Productivity Council) 

The conference had shown how many resources are 
available for improvimg productivity and meeting its 
technical, 158 economie and its human problems All 
these resources are not everywhere known or used. 
To overcome this there are two mam national 
agencies The British Productivity Council, with its 
decentralized regional organization and circuit sys- 
tem, endeavours to brmg management and workers 
together in every main industrial area, making use of 
modern methods of presentation The second agency 
is provided by ‘the research associations and the 
Department of Serenjifio and Industrial Research 
with its stations These bodies have valuable con- 
tacts with industry smce they umpinge directly on 
the particular mdustrial sectors of which they have 
expert knowledge. They have already done a great 
deal and are converted to the objects of the con- 
ference Nevertheless, their structure, especially that 
of the research associations, permits them to do more , 
the value of the conference will depend upon whether 
16 succeeded ın establishmg that mterest m scientific 
and technological research should not hmut the effort 
to convert industry as a whole to the principles which 
those attendmg the conference accepted. 


X-RAY APPARATUS AND 
ASSOCIATED TECHNIQUES 


EXHIBITION IN LONDON 


S m previous years, an exhibition of X-ray 
apparatus was arranged in conjunction with 
the annual congress of the British Institute of 
Radiology, and was held at the Royal Horticultural 
Hall, London, during November 23-26. The majority 
of the exhibits were concerned with medical 
applications, both diagnostic and therapeutic, but 
industrial and scientific instruments were also 
represented 
Perhaps the most strikmg feature of modern 
electrome components and instruments 1s the way m 
which improvements in design and in materials have 
made possible reductions in size and in power con- 
sumption This was well exemplified by much of the 
X-ray equipment on show The increased use of 
oi-immersed components has resulted in compact 
single-unib power supplies for X-ray tubes, some of 
them incorporating series triode control valves which 
permit instantaneous high-tension switching as well 
as current and voltage stabilization Another advance 
m this direction was represented by new o1l-rmmersed. 
high-tension rectifiers the filaments of which consist 
of thonated tungsten with a power consumption less 
than one-third of that of pure tungsten filaments 
Another interesting power supply includes a fly- 
wheel energy-storage generator which makes it 
possible to obtam a short-duration X-ray burst of 
very high mtensity without drawmg a heavy load 
from the mains supply 
X-ray jubes themselves have become more mobile , 
oul-insulated industrial tubes permit underwater 
radiography, and medical diagnostic and therapeutic 
tubes are mounted on cradles or above tilting tables 
which allow them and the patients to be moved 
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automatically or with finger-typ control Higher 
intensities are provided by the large range of rotating 
anode tubes. Another approach to the intensity 
problem im radiography 1s provided by the develop- 
ment of more-sensitive detecting devices A new 
X-ray film ıs claimed to be 50 per cent faster than 
any previous type Of even greater mterest, perhaps, 
are the new image amplifiers, several examples of 
which were on show In these tubes X-ray energy 
18 first converted mto hght energy by a thm. fluor- 
escent screen, m contact with which 1s a photoelectric 
surface which, 1n turn, converts the hght mto electron 
emission ‘The electrons are accelerated by a high 
potential and focused on a final output screen By 
these means the hmit of brightness for threshold 
vision is reduced by a factor of 10 1, while the 
exposure time m fluorophotography 1s m the ratio of 
200 1 as compared with the image produced on a 
normal fluoroscopic screen 

Artificial radioisotopes are becommg of ever- 
mereasing importance both m therapy and in radio- 
graphy This fact was reflected in the many 
instruments on show for the handhng and the 
detection and measurement of high-activity sources. 
The measuring instruments exhibited ranged from a 
simple ‘nurse-proof’ radiation monitor to fully auto- 
matic equipment capable of measuring the activities 
of up to 425 planchet-mounted samples to any 
desired degree of accuracy without any mtervention 
from a human operator, the results bemg printed by 
the machine 

In X-ray therapy the deleterious effects of radia- 
tion on healthy tissue are now guarded agamst, so 
far as possible, by arrangements of mgenious geo- 
metry such as those employed ın aro irradiation and 
m moving-beam methods A new possible way of 
reducing radiation burns, which may be of great 
potential umportance, ıs the discovery of the m- 
hibitory effect of cortisone injections on acute X-ray 
damage to animal tissue Duascoveries like the last, 
together with apparatus as yet ın the experimental] 
stage, were demonstrated m a small scientific section 
at the exhibition In general, the mam commercial 
part of the exhibition demonstrated that the X-ray 
industry 1s quick m developmg new ideas to a 
production stage U. W. ARNDT 


THE AGE OF THE UNIVERSE 


HE Philosophy of Science Group of the British 

Society for the History of Science last year 
offered a prize for "the best essay on What is the 
logical and scientific status of the concept of the 
temporal origi and age of the universe ?” Twenty- 
sıx essays were submitted, and a selection of sıx of 
these 1s published as the major portion of the Novem. 
ber issue of the British Journal for the Philosophy 
of Science. The subject is considered from various 
pomts of view, the competitors having been asked 
to “clamfy the logical, theoretical and observational 
aspects of the idea of assigning a quantitatrve age to 
the Universe" Naturally the essays vary in the 
distribution of emphasis between. these aspects, and 
m those published the evidence most relied on ranges 
from the almost entirely logical to the equally one. 
sided observational kind The value of the publica. 
tion as a whole is thus greatly enhanced, and one 
receives the umpression that the editors have made 
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a wise choice of contributions for the enlightenment 
of those who wish to obtain as comprehensive a view 
as possible of the whole problem 

The particular solutions arrived at, which are 
quite properly advanced with caution, differ con- 
siderably , but these are of less significance than the 
arguments that lead up to them The essays should 
therefore be read m full if the greatest benefit 1s to 
be derived, but an indication of the conclusions may 
be of some interest M Scriven (Minnesota), from 
epistemological reasoning, concludes that “no vern- 
fiable claim can be made either that the Universe 
has a finite age or that it has not We may still 
believe that there is a difference between these 
claims but the difference is one that ıs not within 
the power of science to determine, nor will 15 ever be” 
J T Davies (London) provisionally accepts the age 
(about 4 x 10° years) given by lmear extrapolation 
from the nebular recession hypothesis as being "the 
sumuplest interpretation of the observations and as 
being m excellent numerical accord with the age from 
independent investigations" of particular constituents 
of the universe E J Opik (Armagh) accepts the 
agreement (m general order of magnitude) of the ages 
given by various phenomena as suggesting an age not 
exceeding 6 x 10? years for the universe “m its 
present form and content" G J Whitrow (London) 
also lays stress on this agreement, which “strongly 
suggests that the universe has a finite age of some 
4,000 million years” R Schlegel (Michigan) prefers 
the view that the universe 1$ “atemporal’’—that 1s, 
the concept of tume 1s mapplicable to 16 as a whole 
He distinguishes this from the view that the age of 
the universe is infinite, for this would be a par- 
ticular solution for a universe to which the time 
concept is applicable B Abramenko (Mannheim), 
though admuttmg that conclusions must be based on 
observational evidence which at present 1s inadequate 
to settle the matter finally, favours the view that 
time, like space, 1s curved, so that physical processes 
occur m cycles There is then no such thing as the 
age of the universe as a whole, and the indications 
of age from the various phenomena relate to the 
length of one cycle m the infinite succession of cycles 
Unlike most of the writers, however, he attaches 
more significance to the differences between these 
ndications than to their agreement 

All the more promunent systems of cosmology— 
zeneral relativity, kinematical relativity, the ‘steady 
state’ theory involving contmuous creation—are 
given some attention, but 16 1s noteworthy that none 
of the essayists writes specifically from the pomt of 
view of any of them , indeed, the objective character 
of the approach throughout 1s a praiseworthy feature 
of the collection One pomt, however, would repay 
‘urther elucidation More than one wiiter 1s evidently 
ander the impression that, m the ‘steady state’ 
theory, nebule are assumed continually to pass out 
of the region of possible observation, at a finite 
listance from the observer, through attammg and 
surpassing the velocity of ight Recent correspond- 
mee in The Observatory (74, 172, August 1954), 
aowever, suggests that this may be a misreading, 
iotwithstanding that ıt 1s the apparent purport of 
she papers in which the theory was originally 
resented, and that ın fact the theory assumes that 
she region observable in prmerple is infinite m extent, 
10 nebula ever disappearmg from it It is very 
lesirable that some clear statement on this pomt 
should be made by the authors of the theory, to 
event further misunderstanding 


NATURE 69 


ROYAL OBSERVATORY, CAPE OF 
GOOD HOPE 


REPORT FOR 1953 


ib report for 1953 of the Royal Observatory, 
Cape of Good Hope*, shows that an, extensive 
programme of painting and repairs to the Observatory 
has been carried out, and dilapidations which 
accumulated durmg the war period have been 
practically overcome — Redecorations, externally and 
internally, have been effected 1n a number of buildings 
and at the time of writing the report only the new 
office buildmgs, a residence and a few other minor 
items required attention In addition, electrical work 
has been carried out m some of*the residences, a few 
extra trees have been planted, and it 1s hoped that 
a new hedge planted near the entrance gates will 
eventually provide some protection from the pre- 
vaitling south-east wind 

The reversible transit circle has been m regular 
use and has required little special mamtenance , 
observations were made with 1t on 155 days, 187 
evenings and 113 mornmgs The fitting of modern 
roller and thrust bearmgs to the declination axis of 
the Victoria telescope was completed m January, 
and the new cell made by Messrs Cox, Hargreaves 
and Thomson for the 24an lens was, then installed , 
this cell has resulted m a marked improvement ın 
the performance of the lens A number of alterations 
have been made in other ways, among which may be 
mentioned the replacement of the old windscreen by 
a new all-canvas screen which allows observations to 
be made within a few degrees of the horizon instead 
of 30° as with the previous arrangement The tele- 
scope was used on fifty-seven nights for photoelectric 
observations, sixty-one nights for direct photo- 
graphy, and the astrometric camera that 1s mounted 
on 16 on forty-two nights The astrographic telescope, 
which was in continuous service, was used on one 
hundred and sixty-five nights for photoelectric photo- 
metry, on five nights for direct photography and on 
forty-eight mghts for photography with the photo- 
metric cameras mounted on i$ "This telescope, while 
still behaving fairly well m spite of its age, requires 
a thorough overhaul m its drive and clamping 
mechanism, and, ın addition, the axles and bearings, 
of the wheels carrymg the dome are badly worn and 
will shortly need renewing 

The 7-2n telescope and the tower telescope have 
been used for observmg occultations, and the former 
has also been used for visitois The tower telescope 
1s not m good condition as the old stand 1s unsteady, 
and the lens requires repolishing The 6-1n telescope 
has been im regular use for observing long-period 
variable stars, and has also been used for visitors 
and for observing occultations The photoheliograph 
has been used to take two photogiaphs daily of the 
sun The cameia is in fair condition, but the stand 
is old, the polar axis unsteady and the:clock drive 
unreliable A few minor adjustments and alterations 
were necessary on the photometric cameras mounted 
on the astrographic telescope m November 1952, and 
the timing device was completed and brought into 
use The astrometric (or widwangle lens) camera 
which was dismounted from the astrographic tele- 
scope m 1952 was mounted on the Victorian t&lescope 


* Report of Her Majesty’s Astronomer at the Cape of Good Tope 
to the Secretary of the Admiralty for the Year 1953 Pp 11 (Cape 
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when the work on the declmation axis had been 
completed, and was used on forty-two nights durmg 
1953. 

Many other matters are dealt with under the 
followmg headmgs — óbservations and reductions, 
stellar photometry, Radcliffe section, meteoro- 
logical observations, publication of results, per- 
sonnel establishment, and miscellaneous Under 
the first of these is meluded an account of the 
parallax programme, and, although the observations 
for the main part of the parallax programme were 
completed in 1951, a few extra plates were needed to 
complete the determination of the proper motions in 
declination. Since the start of the programme in 
1926, the parallaxes of 1,792 stars have been. 
determmed, while 3,508 plates are waitmg to be 
measured for parallax and a few hundred for proper 
motion.  Parallxes were derived for thirty-two 
stars, none of which had a parallax previously 
derived at the Cape. Under the heading of stellar 
photometry is included work on bright stars, and 
reference 1s made in this to the new bright star 
programme which includes all stars m the Yale 
Bright Star Catalogue between dec —4? and —64°, 
together with a number of famter stars from the 
radial velocity and parallax lists. Observations are 
bemg made m two colours with the photoelectric 
photometer attached to the astrographie refractor 
The stars used m the previous programme, that 1s, 
those brighter than HR 5 0, are used as standards, _ 
observations being made, as previously, at 30° zenith 
distance Under the heading of miscellaneous, Dr. 
R H Stoy, HM Astronomer at the Cape, refers to 
his two short trips overseas, the first to attend the 
conference on the co-ordmation of galactic research, 
which was held at Gronmgen, and the second to 
attend two conferences m the United States, one 
being on photoelectric photometry, and the other on 
astrometry. ‘These three conferences,” remarks Dr. 
Stoy, “relatmg as they did directly to the work of 
this Observatory, proved to be very helpful m 
suggesting the mosb useful programmes for future 
work." 


THE FUNCTION OF 
HYDROXYPROLINE IN 
COLLAGENS 


By Da. K. H. GUSTAVSON 


Swedish Tanning Research Institute, Stockholm 


Introduction 


HE degree of mtermolecular and mterfibnillar 

stability of collagen to hydrothermal mfluence, 
that 1s, its resistance to heat in the fully hydrated 
state, 1s most conveniently measured by the tem- 
perature at which mstantaneous shrmkage of the 
collagen fibres takes place (thermal shrmkage) In 
earher mvestigations, 1b was found that the shrmkage 
temperature, Tes, of collagen from fish skim (Teleoste) 
is much lower than that of mammahan collagen, 
specirgens of cod fish and of bovme skm mamly bemg 
investigated. Thus, native collagen of cod fish skm 
shrinks at temperatures of about 40°C.4?, when 
freely suspended, whereas bovine skim requires tem- 
peratures of about 65° C. For collagen of the skin of 
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eel and freshwater fishes from Swedish lakes, T, ws 
found to be m the range 85-57? C.*. Regard 
the hydrothermal stability of the corum, tł 
fishes form two distimct groups (1) the cok 
and deep-water fishes for which Tẹ of ther sku 
is m the range 37-45°C , and (2) the warm- an 
surface-water fishes with values of 50-57°C 

Durmg the past fifteen years, the shrmkage ten 
peratures of a large number of skins from varor 
species of salt- and fresh-water fishes m Swedis 
waters have been determmed?’ Independenth 
Takahashi and Tanaka? have determined the shrml 
age temperature of skm collagen from a great numbt 
of fishes ın Japanese waters, and they also find tk 
values to fall mto two distinct temperature-ranges 


Earlier Findings 


It was suggested ın the early work on cod fis 
collagen}»?»4, at a time when data for the ammo-acı 
composition of mammalian collagen were far fro: 
bemg quantitative and no reliable analysis of th 
amuno-acid make-up of fish collagens was availabli 
that the marked difference m hydrothermal stabılıt 
of bovme skin and cod-fish skm was probably nc 
due to different chemical composition (ammo-acid: 
but rather was a problem of different wtermolecula 
stabilization of the two maim classes of collager 
Thus, m the final analysis, 1$ should be a question c 
molecular architecture and organization. 

The following differences in chemical behaviour c 
the collagens of skms of mammals and teleost 
(Gadus) have been found earheri-';-1* Collagen c 
fish skin is more easily gelatmized than that c 
mammalian skin. The former 1s also more extensivel 
degraded and solubilized by acids and alkals and b 
trypsin than native bovine skin'*, which 1s prac 
tically unattacked by trypsin!jM, Thermal de 
naturation of fish collagen does not merease ıt 
reactivity towards large molecules, mamly mie 
acting with protems by means of co-ordinate valeno 
forces (hydrogen bonding), for example, vegetab) 
tannins, while the fixation of these agents by collage 
of bovine origin 18 drastically mereased by denatwe 
tion of the protem‘’. The reactivity of agent 
principally reactmg with protems by means 
electrovalency 1s practically identical for both typ: 
of collagen, native as well as denaturatedi-? 

Irreversibly fixed polyacids show distinctly d» 
ferent effects on the two types of collagen T} 
bovine type 1s not markedly changed, and 1s n son 
respects stabilized by these agents, whereas cc 
skin is practically destroyed by irreversible uptal 
of the polyacids, T's ıs much decreased and the fib» 
strength 1s completely lost®. Additional characte 
ization has been obtaimed from mvestigations of tl 
effect of anionic detergents such as sodium dodec 
sulphate m 5 per cent aqueous solution Cod sk 
was largely solubilized, whereas no permaner 
alteration of bovme skin was found m these trea 
ments The unifunctional, non-swelhng naphthalen 
B-sulphonic acid and polymetaphosphoric acids sho 
the same differences in their action on the two forn 
of collagen?® 

In view of these observations and the fact that t} 
acid- and alkali-bmding capacities of the two typ 
of collagen were identical, i6 was suggested that t= 
difference between the bovine and teleost (cod fis 
collagens should be principally one of molecul 
organization, the low degree of stability of t" 
fish-skin collagen bemg ascribed to a less develop: 
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MEDICAL RESEARCH COUNCIL 


The Use of Trilene by 
Midwives 


BY THE COMMITTEE ON ANALGESIA IN MIDWIFERY 


This Memorandum describes chnical trials to 
ascertain whether Trilene was a safe and effective 
analgesic agent for use by unsupervised midwives 


Memorandum No 30 2s Qs 14d) [50c ] 


In the press 


Indices of Heat Stress 


BY F E. SMITH 


This report of the advantages and disadvantages 
of two different 1ndices of warmth will interest all 
concerned with the wellbeing of workers in hot 
conditions 


Memorandum No 29 2s Qs 14d) [50c] 
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SUMMERSON, Ph D 
New (Thirteenth) Edition 307 Illustrations, 5 Coloured Plates 


Just ready 85s 


aE CHEMICAL ANALYSIS OF FOODS 
ByH E COX, PhD,DSc,FRIC Fourth Edition 39 illustrations 28s 


ILS, FATS AND FATTY FOODS 

weir Practical Examination (Bolton and Revis) 

Third Edition By K A WILLIAMS, BSc, PhD, FRÍC 

B plates and 40 text-figures 63s 


ARNISHED CLOTHS FOR ELECTRICAL INSULATION 
Br H AM CHATFIELD, PhD, BSc, FRIC, and | H WREDDEN, 


60 Illustrations 


HE PLANT ALKALOIDS 
By T A HENRY, D Sc 
Fourth Edition 


TEXTBOOK OF PHARMACOGNOSY 
ructural and General 

By T E WALLIS, DSc, FRIC, Ph C 
Second Edition 226 Illustrations 


by the same author 


3ACTICAL PHARMACOGNOSY 
Sixth Editon 72 Mlustrations 
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HEMISTRY AND BIOLOGY OF PTERIDINES 
Ciba Foundation Symposium 

143 Illustrations and Diagrams Just ready 


tba Foundation COLLO QUIA ON ENDOCRINOLOGY 
ol VIH The Human Adrenal Cortex 
Ready this month 


iba Foundation COLLO QUIA ON AGEING 
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Technical 
Dictionaries 
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ie research, technical know-how and publicity, these 
meticulously edited and ingeniously arranged diction- 
aries offer a new and precise basis for translation This 
first correlates English (and American), French, Spanish, 
Italian, Dutch and German, and as the subject 1s developing, 
it includes brief definitions Slang and Jargon are not 
excluded The clear layout is that indicated by UNESCO 
research The author 15 W E CLASON, Head of the Translation 
Dept at Philips, Eindhoven 6$ x 910,600 pp March, £6 


* Rubber (10 languages); Automobiles (8), Cinema, 
Sound, Music (6) , Criminal Science (8) are among many 
others being prepared 


CHEMISTRY—NEW AND RECENT 
Liquid-Liquid Extraction—Alders 


A guide to extraction calculations, and their theory , to 
the measurements required, and to small-scale operations 
designed to forecast results, whether for research or in 
industry From the Shell labs, Amsterdam Feb, 32s 


Solvents Manual & Chart—Marsden 


First reviews tend to confirm this as the most lucid, easily- 
used reference on significant solvents ever compiled 70s 
The ingenious Solubility Chait also in a wall version, 12s 


Theoretical Organic Chemistry 
An Introduction —Hermans 


The essential theory including many very recent advances, 
set out clearly for students with a minimum of mathematics 
Just ready. 38s 6d 


Theoretical Principles of Organic 


Chemistry—Huckel 


The long-awaited English version of PROF HUCKEL’S 
great work 1s a sound and stimulating guide to a vast field, 
from the modern viewpoint which he himself has done so 
much to establish Vol I (of 2), March, 77s 6d 


Experimental Inorganic Chemistry 


DODD-ROBINSON with its modern methods, interesting 
preparations and 1,500 references has been welcomed 
everywhere, especially for research labs 425 


Choinical Constitution—Ketelaar 


This Introduction to the Theory of the Chemical Bond, by 

the Professor of Physical Chemustry at Amsterdam, is 

strikingly up to date, and stimulating to teacher, student 
4i 


or practising chemist Os 
| 1 


Synopses, and new 54 pp Catalogue from 
CLEAVER-HUME PRESS, LTD 
London 31 Wright’s Lane, Kensington, W 8 
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PM2) vibrations, strains, surface irregularities, coating thickness 





dielectric properties of liquids and solids, moisture content, etc 


Fielden. 


INSTRUMENTATION 


FIELDEN ELECTRONICS LTD. WYTHENSHAWE MANCHESTER 


Telephone: WYThenshawe 3251 (4 lines). Telegrams Humidity, Manchester. 
London Office: 21 Buckingham St , W C2 Telephone: TRAfalgar 3154. 
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MACMILLAN BOOKS 


Intermediate Chemistry 
Sixth. Edition 
T M LOWRY, CBE, MA, DSc, FRS 
Late Professor of Chemistry in the University of Cambridge 
A C CAVELL, M.A, BSc., 
Senior Science Master at Uppingham School 


e. 
The main intention of this new edition of Intermediate. Chemistry has been the 
re-writing of the Organic Section Several changes have been made to the Inorganic 
Section, and there have also been a number of other alterations to and extensions of 
the work, which 1s designed to provide a complete text-book of chemistry for Inter- 
mediate and General Certificate (Advanced and Scholarship) Examinations 18s 


From Small Beginnings 


E N. da C ANDRADE, DSc, PhD, LLD, FRS 


This little book ıs based on a series of six television talks given by Professor Andrade, 
and 1s the result of letters which were occasioned by them In it he deals with some 
of the experiments and thoughts behind a few simple scientific discoveries. which 
have led to such advanced developments as the radio, the aeroplane, the motor car, 
and the electric lamp 35. 6d 


Seminccro Qualitative Analysis 


A Course in Applied Chemical Equilibrium 
EDWIN O. WHG, Ph D , WILLARD R LINE, Ph D , and JOHN F FLAGG, Ph D 


This revision. of Semimicro. Qualitative Analysis, while retaining the experimental 


procedures and much of the form of the earlier texi, has been almost completely 
rewritten The theoretical section has been considerably expanded and a large number 
of problems of varying difficulty (with the answers to many of them) have been added 
The sections on special procedures for ferro- and high-aluminium alloys have beén 
modified on the basis of student experience 25s 


Guide for Safety in the Chemical 
Laboratory 


This book sets forth in detail recommended safety procedures for the storing, handling 
and use of chemicals in every form It 1s up to date in every way and covers, among 
other things, radioactive materials Jt should be kept as a guide and ready reference 
wherever chemicals are used . 32s 





All prices are net 
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St. Martin's Street, London, W.C2 
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THE INCUBATING BATH 


No S771 or S772 


For really precision incubation of bacteria, etc , 
the normal oven is not sufficiently accurate 


Many research laboratories now keep their 
test tube cultures in water baths when all 
errors due to unevenness of temperature are 
eliminated The speed with which the sample 
comes to temperature 1s also much greater 
For this work we particularly recommend our 
sunple baths as illustrated. They are normally 
1n two depths and the clear mternal sizes are — 

23m x 121n x 61n internal depth 

231n x 121n X íOkin internal depth 

Accuracy +0 25°C 





ZON E š 9 
(NA) ron —“ Service. to Science 
Sc] 


TOWNSON & MERCER LIMITED * CROYDON * ENGLAND 


Telephone THOrnton Heath 6262 








SCIENTIFIC EQUIPMENT 


includes the following products :— 


MASS SPECTROMETERS LINEAR ACCELERATORS 
SYNCHROTRONS, BETATRONS 
ELECTRON MICROSCOPES and CYCLOTRONS 
ELECTRON DIFFRACTION LABORATORY 
CAMERAS ELECTROMAGNETS 
H.V. IMPULSE GENERATORS e H.V. LABORATORY EQUIPMENT 
ROTARY VACUUM PUMPS COMPLETE VACUUM PLANTS 


DIFFUSION PUMPS 
VACUUM GAUGES & RELAYS HIGH-SPEED RECURRENT WAVE 


IONISATION & PIRANI TYPES FORM MONITOR 
VALVES & OTHER VACUUM S. BAND TEST BENCH 
COMPONENTS S. and X. BAND SPECTROMETER 











METROPOLITAN -VICKERS 


ELECTRICAL co LTD - TRAFFORD PARK * MANCHESTER |7 N/R 402 


Member of the A EI group of companies 
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CHEMISTRY, BIOLOGICAL ACTIVITY, AND ! METHODS ad 
ted by HANS NEURATH, University of Washington, and KENNETH BAILEY, University of T Cambridge 


e I, Part A 
oe 1953, 548 pp., illus., 96s. 


Isolation of Proteins 
n Fuller Taylor 


3 Chemistry of Amino Acids and 


tica | Properties of Proteins 
aul Doty and E. Peter Geiduschek 


emical Properties of the Proteins and 


iino Acids 
: Robert A. Alberty 


Volume L Part B 


1953, 567 pp., illus., 104s. 


Size, Shape and Hydration of Protein 
Molecules 
y John T: Edsall 


otein Interactions 
By Irving. M. Klotz 


| Denaturation 
nk W. Putnam 


Chemical Modification of Proteins 
Frank W. Putnam 


The Relation of Chemical Structure to the 
Biological Activity of the Proteins 
y R. R. Porter — 


Author Index--Subject Index for complete 
Volume I. 


Volume II, Part A 
1954, Ls ios. 1 112s 

Nucleoproteins and Viruses ^ 

By Roy Markham and J. D. Smith 
The Oxidizing Enzymes 

By Thomas P. shaer and Edna B. Kearney 
Respiratory Proteins 

By Felix Haurowitz and Richard L. Hardin 
Toxic Proteins 

By W. E. Van Heyningen 
Milk Proteins 

By T. L. McMeekin 
Egg Proteins 

By Robert C. Warner 
Seed Proteins 

By Sven Brohult and Evald Sandegren — 
Proteins and Protein Metabolism in Plants 

By F. C. Steward and John F. Thompson 


Protein Hormones 
By C. H. Li 


Volume II, Part B B 
Dec. 1954, 756 pp., ilis, 132s. E 
Interstitial Proteins: The Proteins of Blood 
Plasma and Lymph 
By Walter L. Hughes 
The Proteins of Immune Reactions 
By William C. Boyd 
Structure Proteins. I. 
By J. C. Kendrew 
Structure Proteins. II. Muscle 
By Kenneth Bailey 
Proteolytic Enzymes 
By N. Michael Green and Hans Neurath 


Peptide and Protein Synthesis. 
Protein Turnover 
By H. Tarver 

Author Index—Subject Index for ae 
Volume IT. 


Academic Press Inc., Publishers 
125 East 23 Street, New York 10, N.Y., U.S.A. 
British Office ACADEMIC BOOKS, LTD., 

129 Queensway, London, W.2. 
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We can supply from stock 
all types of American tubes, 
condensers, 





valves, poten- 


tiometers, etc. 


MEMO: If you are interested in epi 
x variable Transformers, do not forget 
pe deve indispensable ** VARIAC" Reg’ d. 
Trademark). Models are available from 170 
VA to 2IKVA. Our Catalogue V-549 (3rd 
Edition) tells the whole story, and will gladly 
be mailed free and post free, on request. 























A NEW-PRINCIPLE 
A-G AUTOMATIC 
VOLTAGE STABILISER. 


We have now had released to us by a Government Department tl 
design of our “A.C. Mains Regulator, Automatic, Step, Mark IT", an 
are therefore manufacturing this unit for general sale. It ideally fills th 
need for a cheap, small and light Stabiliser. Although it measures on! 
Shin. x 44in. x Sin., weighs as little as 11 Ibs., and costs only £24 ne 
it has a performance fully equal to any similarly rated Automati 
Stabiliser of the resonated, saturated core type, without any of th 
disadvantages. 

ASR-1150 has a pure output waveform, is unaffected by changes i 
mains frequency, and works equally well from no-load to full loa« 
which is 1150 VA. It has a stabilised output at 230V unless otherwis 
ordered. . 

Many other Automatic Voltage Stabilisers are now manufactured t 
us, and all are available for immediate delivery. In some cases th 
constancy of output is as high as 0.15%. Models are available fror 
200 VA to 30 kVA, single phase. 3-Phase Stabilisers are also available 
Prices are extremely competitive, 


The NEW “ASR-1 150” 
costs only £24 net 






Complete information is obtainable from: 


CLAUDE LYONS LTD., l 


Electrical and Radio Laboratory Apparatus, etc. 


Head Office and Works: 76, OLDHALL STREET, LIVERPOOL 3, LANCS 


SOUTHERN FACTORY: VALLEY WORKS, WARE ROAD, HODDESDON, HERTS 
(A.10 MAIN LONDON/CAMBRIDGE ROAD, AT JUNCTION OF A.602 
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\Synchro-Release’ 
Ru 
ky 
i 


Controls 


E 


Sv 


release 


A» 


brings knives and bearings smoothly into contact without impact 
-independently of the user 





M M 
The most careful chemist could not release a balance more smoothly than the Stanton *'Synchro-Release" 
device. So gently controlled is the automatic motion of the “Synchro-Release” mechanism that knife 
edges and bearings are brought into contact swiftly, safely, accurately, without the slightest jarring 
or vibration of impact no matter how hurried or unskilled the operator may be. 

ALL Stanton balances can now be supplied with *' Synchro- Release" giving these extra advantages;— 


€* Safely controls arrestment as well as release. € Simple, sturdy synchronous device—nothing 
to go wrong. 


No loss in weighing time. 
@ Facilitates training of laboratory personnel. 





© Ensures sustained accuracy on routine 
weighings. @ Reduces balance operating costs. 


SEND TO-DAY for illustrated leaflet giving full details of this amazing 
new improvement. 





Ple ] me a e copy of 
“Con without Impact.” 
STANTON INSTRUMENTS LTD., (Derr. N.3,) 


119 OXFORD STREET, Lonpog, W.1 


Name i 
> 


Address 





. «materials. 
MEE | 


» " B 
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MOLYBDENUM VESSEL 


> 
















This molybdenum vessel has been fabricated by 
Murex Limited for use in a special chemical 
plant. The whole vessel is fabricated 
entirely in molybdenum, rivets 
and screws being also 


of this metal. . 


Write for Booklet PII which gives 
details of physical properties etc. 


of Tungsten and Molybdenum 
(EE E EE 09099 9 9 9 9? o o 


MUREX LIMITED : (Powder Metallurgy Division) RAINHAM : ESSEX + Rainham, Essex 3322 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. - Euston 8265 








THE 


PRESS for making 
KBr and KCL DISCS 
as used in I-R and U-V solid state study. 


. HERBERT SMITH 
REFRACTOMETER 


For determining the Refractive Indices of 
Gem Stones and Minerals. The Scale gives 
the Indices without calculation to *01 and by 
estimation to *001. The instrument will 
take either large or small specimens. 





INFRA-RED CELLS 





Variable path-length cells for liquids. 
Fixed path-length cells for liquids and gases. 
Descriptive Catalogue CH388/NI1 free on application 


HILGER & WATTS LTD. 
98 St. Pancras Way, London, N.W.I 


Official repairing agents in 
Great Britain for 
Carl den of Jena 

Bausch & Lomb, U.S.A. 


SPECIALISTS 
IN 











` The Herbert Smith Refractometer in case, complete 
with instructions £250 0 










MICROSCOPE REPAIRS 


ALL BEST MAKES 
We manufacture replacement spares, if practicable 
B. COOK & S. PERKINS 
Pembroke Works, Pembroke Rd., Muswell Hill, 


London, N.10 Telephone: TUDor 9731-2-3 





Dichroscopes, Hardness Points, Pocket Lenses, etc. 


J. H. STEWARD, LTD. 


Established 1852 


406 Strand, London, W.C.2 


Phone; TEMple Bar 1867 
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an UNSEEN danger 


The Statigun measures potential gradient in air 
over the range 0-300kv/ft. Attachments enable 
insulation resistance up to 10? ohms and surface 
charge density up to 3 x 10? coulombs/cm? to 


be measured. 


BALDWin, À 


scientific instruments 





The instrument is much used for the 
investigation of static charges in the 
textile, plastics, paper, rubber and 
explosives industries as well as in hospital 
operating theatres. Further details are given 
in leaflet No. F.123 available on request. 


BALDWIN INSTRUMENT COMPANY LTD. DARTFORD KENT * TEL. 2948 


* * k kx x GRATICULES x x x* x* x 
* PRECISION PHOTOGHAPHY * 


E , MEASURING SCALES 
DIVIDED CIRCLES , 


* 


* 


x | SEGMENTS * 
* ARCS * 


* 
* 


* 
* 


Paton Hawksley 


Rockhill Laboratories * Keynsham * Somerset 
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For scientific 
electronics... 


In its most advanced form, specialised produc- 
tion in electronics today calls for the combined 
skill, knowledge and experience of a diversity 
of scientists ànd technicians and may employ a 
similar diversity of resources at the stage of 
physical interpretation, if the sum of this 
intelligence is to result in the most efficient end 
product. 

Plessey numberall these facilities, and many 
others, as closely integrated parts of a single 
division — the Electronics Division — and are, 
in consequence, able to offer a rare if not unique 
service to manufacturers for the limited or 
quantity production of their products. 

Among those renowned organisations 


which have current contracts with Plessey are 
included BTH, Decca, IAL, Kelvin Hughes, 
Marconi's Wireless Telegraph Company Ltd., 
and Laurence Scott & Electromotors Ltd. 


«». quantity or 
specialised production 
by 


Plessey 


ELECTRONICS DIVISION 

TELEPHONE: VALENTINE 8855 

THE PLESSEY COMPANY LIMITED 
> ILFORD ESSEX 





Q ves 


Stop Watches / 


our improved model 308 stop-watch is now avail- \ 
able for delivery from stock. The watch 
is specially timed at the factory to 
conform with the requirements of 
tbe Ministry of Fuel and Power 
(klec, Supply Meters Act, 
1936) and the requirements 
of the N.P.L. for a high 
grade stop watch with a 
1/30th second escape- 
ment suitable — for 
laboratory usc. 
The dial is cali- 
brated 0-10 mins.. 
the large hand mak- 
ing 1 revolution in 
10 secs. The size of 
the watch, 22 ligne, 
with a dial diameter of 
.. Allows the use 
of a very open scale 
thus facilitating the read- 
ing of the sub-divisions which 
are graduated 1/20 sec. 
Black or white dials are 
available and we are prepared tO 
luminise the hands and figures to 
«pecial order. 













A comprehensive range of stop-watches is 
available for all purposes. 
A copy of our new illustrated catalogue will «be gladly sent on request, 


Guaranteed repairs. Timing service. Certification 


CAMERER CUSS 


Timing Division 
Makers of Good Clocks & Watches since 1788. 
AT 
NEW OXFORD STREET, LONDON, 
MUScum 8968 /9. 


Our only other address, 91 Kingsway, W.C.2 


wc 








FOR 





CONTRO” 


JOHNSONS OF HENDON offer to chemists 
and manufacturers this useful series of five test 
papers for the measurement of pH values. 
UNIVERSAL is one paper covering com- 
pletely the range from pH 1 to pH 10, enabling 
pH values to be checked to within 0.5 pH. 
COMPARATOR test papers make a set of 
four separate indicators for obtaining still 
greater accuracy by determining the pH value 
of any solution to within 0.3 pH. 


Descriptive leaflet will be sent free on request. 


JOHNSONS OF HENDON LTD. 


LONDON, N.W.4 ESTABLISHED 1743 
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CORTE S IYgme i in 



















The words “British-built” 
have always implied the 
highest traditions in skill and 
material. That is why 
engineers, in maintaining 
these standards, consistently 
specify Ermeto Valves and 
Couplings. Patented through- 
out the world, they are un- 
surpassed for their supreme 
pressure tightness and vibra- 

tion- -proof qualities. The 
secret is in the Ermeto ring 
which cuts its own sealing 
flange as you tighten the 
locking nut. 


Ermeto joints have no equal. 


VALVES & 
COUPLINGS 





BRITISH ERMETO CORPORATION LTD. 
Maidenhead, Berks, England Telephone: Maidenhead 2271/4 








HOSLAB 
Regd. Trade Mark 
Laboratory Equipment 


WARBURG 
CONSTANT VOLUME RESPIROMETER 


(LEAFLET ON APPLICATION) 





i| CIRCULAR BENCH MODEL 
RECTANGULAR MODEL ALSO AVAILABLE 


- HOSPITAL AND LABORATORY SUPPLIES LTD. 
0n CHARTERHOUSE SQUARE, LONDON, E.C.1 
OMPLETE LABORATORY FURNISHERS 























* Finger-tip 


flame control " 


said a silversmith, “Pleasant to handle, 
very sensitive controls." 
He was one of the many users of our 
Flamemaster Mark 11 and the three comments 
he made probably sum up the main reasons 
for the Flamemaster’s immense popularity. 
Also: 
It burns coal-gas or bottled-gases of the 
butane type with equal efficiency... 
The air or oxygen pressure needed is comparatively 
low... 
All the different flame-units are easily 
interchangeable . . . 
It won't splutter or give you an unstable flame... 
It won't leak, even on high pressures . . . 
It won't raise your running-costs, ( our 
economiser-trigger sees to that)... 
But it will bring speedy and reliably controlled 
heating right to the spot where you need it... 


remember the name 


FLAMEMASTER MARK 1I 


Write for full details to :— 


STONE CHANCE LIMITED 


LIGHTHOUSE WORKS, SMETIgIWICK 40, BIRMINGHAM. - 
TELEPHONE : BROADWELL 2651. 
LONDON OFFICE: 28 ST. JAMES'S SQUARE, S.W. I. TEL; WHITEQALL 6002. 


DEPT. F.'2; 
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CAMBRIDGE 


^. SPOT 
» GALVANOMETER 


HIS self-contained reflecting galvano- 

meter is complete with scale, lamp and 
lamp transformer. The scale is linear, 
and may have either centre- or end-zero. 
Readings can be taken to 0:2 mm. 


A self-contained 4-range shunt can be 
fitted if desired, giving powers of x1, 
x10, x100 and x1000. 





May we send you 


SHEET 271-N? 
Scale Sensitivity mm. | Period External Resistance 


h on scale to give critical 
= eee APPS ae MBR 


= 4- INSTRUMENT CO.LTD. 
450 160 170 13 GROSVENOR PLACE, LONDON, SW 


WORKS: LONDON & CAMBRIOGE 














G & T HEAVY ELEMENT TUBE FURNACE 










@ ELEMENT SPEEDILY AND EASILY REPLACED 
@ SIMMERSTAT CONTROLLED 

@ BUILT-IN PYROMETER AND INDICATOR 
@ TEMPERATURES UP TO li50° C. 








This modern low-voltage tube furnace with self- 
supporting alloy element is widely used in chemical, 
metallurgical, research and industrial laboratories. 
Its many uses include the combustion analysis of 
carbon and sulphur in ferrous metals, critical point 
and fusion point determinations and continuous 
wire annealing. 













Please write for leaflet GT 1387 





Catalogue No. B29-180 






` GRIFFIN & TATLOCK 


hs (A Division of Griffin & George Ltd.) 

es” 

.KEMBLE STREET, STANDLEY BELCHER & MASON LTD., 19, CHEETHAM HILL RD., 45, RENFREW STREET, 8, JOHNSTON TERRACE, 
CHURCH STREET, GLASGOW 


LONDON, W.C2 MANCHESTER, 4 , CA EDINBURGH, ! 


BIRMINGHAM, 3 
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intermolecular cross-hnkmg of the protem chains, 
compared to bovine collageni-? The titration curves 
also showed close similarity, only with a shght 
deviation of the curve m the pH range 3-9, pomtmg 
to more easily discharged ionic groups (salt links) mn 
the case of fish collagen? 

In view of these findings, the followmg workmg 
hypothesis of the structural organization was ad- 
vanced. Mammalian-skin collagen, with its mter- 
twining fibre bundles, 1s mainly stabihzed by means 
of hydrogen-bond bridges between laterally located 
keto-rmide groups Salt lmks of electrostatic nature 
probably supplement these primary cohesive forces 
In fish-skm collagen, with parallel grouped layers 
without any marked mterlacing of fibre bundles, on 
the other hand, the low degree of stabilization of the 
structure may be accounted for by the assumption 
that the hydrogen bonding 1s only weakly developed, 
electrovalent cross-lnking bemg responsible for a 
great deal of the structural cohesion 

This finding that the irreversible mactivation of 
the 10nie groups of fish collagen by means of non- 
swelling agents, specific for these groups (elummnatmg 
the electrovalent cross-links), leads to a drastic 
lowermg of the stability and mechanical strength of 
the fibres would then be due to the fact that these 
salt hnks are to a great extent responsible for the 
cross-hnking, hydrogen bonding bemg less developed 
On the other hand, the structural properties of 
mammalian collagen, mainly stabilized by cross-links 
of the hydrogen-bond type, are not materially im- 
paired by the ehmunation of the salt hnks by dıs- 
charge, smee the 1omic mterchaim forces contribute 
only shghtly to the molecular cohesion, the dommant 
cross-links bemg of the hydrogen-bond type, which 
are not involved m the fixation of the agents specific 
for electrovalent protem groups 

This view 1s supported by some additional findings 
(1) The general properties and the reactivity of fish- 
skin collagen resemble those of bovine collagen which 
has been pretreated with lyotropic agents, such as 
concentrated solutions of urea, the mam effect of 
which 1s to rupture mtercham links of the type of 
hydrogen bonds and make sites df reaction available 
m the protem! , (2) Nuttmg and Borasky!5 found the 
electron-microscopie picture of shark-skim collagen 
to be smmlar to that of bovine collagen which had 
been degraded by prolonged alkali treatment (liming) 


Amtno-acid Composition 


Further progress became feasible with the advent 
of complete data on the amuno-acid composition of 
mammalian collagen!* and of the corresponding data 
for fish collagen The main difference between 
collagen of mammals and teleosts 1s the low content 
of hydroxyproline (9 per cent) of fish-skin collagen 
(halibut!*, shark!?) compared to the figure of 14 per 
cent for bovine collagen, apart from miunor diver- 
gences m ammo-acids present in small amounts, 
such as serme, threonme and methionine’? Hence, 
the possibility of the hydroxy group of the hydroxy- 
prolme residue bemg mvolved m the mtermolecular 
linking of collagen is obvious®. The origmal view of 
the less-developed mtermolecular hydrogen bonding 
on the peptide lnks of fish collagen may then have 
to be modified, with due attention to the possible 
function of the hydroxy groups ın the mtercham 
lnkmg?. 

In view of the different hydrothermal stability of 
skms of warm- and cold-water fishes, their contents 
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of hydroxyproline and prolme should be of mterest, 
particularly for ascertaming whether there exists any 
relation between the contents of pyrrolidme residues 
and the T'; of the collagens The possible function of 
the hydroxyprolme residue for stabilzmg collagen 
has been suggested by Borasky!* and the present 
author??? In a prelmmary note on the hydroxy- 
prolne contents of mammalian collagen and of the 
two types of teleost collagens, such an mter- 
dependence was reported? This finding has been 
independently verified by Takahashi?! On mvesti- 
gating skms of some fifty-odd species of fishes, 
Takahashi! found 7-9 per cent hydroxyproline m 
skins of cold-water fishes, with Tẹ m the range 
34-44°C The great majority of species contamed 
8 per cent The corresponding values of the skms of 
warm-water fishes, with T', 50-88° C , were 10-12 per 
cent The figures for bovine hide and gelatm were 
12 5 and 13 4 per cent, respectively The lowest 
value of hydroxyproline, 7 0 per cent, was found for 
the skin of the rock-fish (Sebastodes baramenuke), 
which also showed the lowest Ts ever recorded for 
collagens, namely, 33-34°C. The highest values of 
T; and hydroxyproline were recorded for the skin of 
the carp (Cyprinus carpio) with 57°C and 11:6 per 
cent, respectively?! 

The available data on the content of hydroxy- 
prolme have been obtamed by the method of Neuman 
and Logan! The accuracy and reproducibility of ' 
this method 1s not as great as could be desired, and 
since indirect values only are obtained by this tech- 
nique, a direct estimation of this mimo-acid was 
imperative. By a combination of the Moore-Stem 
chromatographic procedures on columns of starch??-?5 
and on *Dowex-50'25,25, according to the modification 
of Agqvist?’, the contents of hydroxyprolme and 
proline of collagens of skins from mammals and from 
representative species of the two mam groups of 
Teleoste: have been estimated by Dr. S Aqvist 


Materials and Methods 


Isoelectric collagen of calf-skm pelt (hghtly hmed 
for unhairmg) represented the mammalian collagen. 
Specmmens of skms of cod fish (Gadus morrhua) and 
of pike (Esox lucwus) were selected as typical cold- 
water and warm-water fishes The fish skms were 
not subjected to any alkali treatment After 
mechanical removal of scales, adipose tissue and 
other non-dermal matter, the fresh skins were soaked 
for 24 hr. m a 10 per cent solution of sodium chloride 
and saturated with toluene, at 5? C , m order to remove 
globular and other accessory proteins The skins 
were washed and drummed in cold water until free 
from chloride ions The acetone-dehydrated skins 
were then extracted with petroleum ether and finally 
&cetone-dehydrated The Ts values of the skins 
were determmed by the conventional method on 
freely suspended strips of both fresh and purified 
skins Identical Ts values were found. Six determ- 
mations were carried out on each skm. The samples 
were taken from different parts of the skim, cut m 
dorsal and ventral directions, from six specimens. 
The acid-binding capacity was determined indirectly 
by estimating the acid removed by 500 mgm collagen 
in the form of small cubes, from 10 0 ml. of 0 1 M 
hydrochloric acid, one-molar in sodium chloride, 
upon 4 hr. shaking, titrating the residual*solution 
to pH 5. 

The estimation of proline and hydroxyproline was 
carried out on 500 mgm samples of skin substance, 








72 
. Table 1 GENERAL CHARACTERISTICS OF COLLAGENS 
Per cent 
total Acid-binding 
Tın | nitrogen on | Per | capacity in 
No Type of skin eQ | ash- and fat-| cent | mM hvdro- 
free dry ash | ehlorte acid/ | ^ 
* substance gm collagen 
1 | Cod fish (Gadus | 40 183 08 0 92 
morrhua) 
2 | Pike(Esovlucws)| 55 184 10 0 93 
9 | Calf (Bos taurus) 65 183 0 05 0 90 














which was refluxed with 6 M hydrochloric acid for 
36 hr The first separation was on a column 
(300 mm x 80 mm) of a special starch The 
column was washed with 8 litres of propanol-hydro- 
chlore acid (1 1) end finally equilibrated with a 
solution of propanol-0 5 M hydrochloric acid (2 1) 
Portions of 200 mgm protem were applied This 
solution was made 0 5 M m hydrochloric acid and 
the double volume of propanol added Hourly 
fractions were collected with the aid of a time- 
controlled fraction collector For localization of the 
position and for identification of the amino-acids, 
the photometric nmhydrm method of Moore and 
Stein? was spphed to 0 05 ml of each fraction 
The fractions were also located on a paper chromato- 
gram, which 1s particularly useful for exammation of 
overlapping fractions of hydroxyproline The proline 
came out in fractions essentially pure after collecting 
4 litres of eluate, and the hydroxyproline fractions 
after running 6 litres The volume of the collected 
fractions of each amuno-aeid was about 800 ml The 
hydroxyproline fractions were contaminated with 
threonine, and contained also smaller amounts of 
alanine glutamic and aspartic acids Therefore, a 
re-separation was necessary for hydroxyproline, and 
also for the prohne m order to remove non-protem 
nitiogen (ammonia), due to contamination during the 
various operations The collected fractions were 
evaporated «n vacuo and dissolved m M hydrochloric 
acid The final separation was on a column of 
*Dowex-50', using the ‘colloidal’ type of 250-500 mesh, 
operated on the hydrogen cycle The column was 
20 mm x 800 mm M hydrochloric acid was used 
as elutmg solvent The resolving power of this 
column was excellent Pure fractions of proline and 
hydroxyproline were collected in 2 comparatively 
small volume The contents of the prolines were 
estimated by the mucro-Kjeldahl method, since no 
satisfactory colorimetric methods for the prolmes 
are available 

Data on the general characterization of the three 
types of skim collagen are’ given in Table 1 The 
results of the amino-acid analysis are shown in 
Table 2 


Discussion 


General aspects The collagen group of proteins 1s 
characterized by the prommence of proline and 
hydroxyproline, and the paucity of aromatic residues 
Particularly the large amount of hydroxyproline 1s 
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unique, and also umportant for the characterizatio1 
of collagen as a class and for its estimatior 
(Neuman_and Logesn!*, van Robertson?*-**) Th: 
great variation of the hydroxyprolme content o 
collagen from various sources, from 6 to 14 per cent 
necessitates consideration of the origm of, the col 
lagen Reference may be made to Bear’s lucid dis 
cussion! on the classification of the collagen family 
Further, approximately every third  amuno-aex 
residue of collagen is generally considered to be : 
pyirolidme residue This pioportion is an integra 
part of recent models of collagen (Astbury?*, Paulin; 
and Corey? and Bear?!) Besides this regula 
sequence, Pauling and Corey?! suggest occasiona 
units of one residue of prolines of four residue 
(seven 1 3 and four 1 4) The present results shov 
that m some teleost’ collagens the proportion x 
scarcely half the number assumed 

The markedly. different degree of hydrotherma 
stability of the skins of the two types of fishes x 
probably related to the different habitat, and possibly 
is of biological significance 

The results fiom investigation of numerous specie: 
of fishes show that there is a definite connexior 
between the hydrothermal stability and the hydroxy 
proline content of collagen With decreasing per 
centages of this residue, the 7'; of collagen 1s lowered 
the maximum difference bemg more than 30 deg G 
(68° and 34°) Obviously, this 1s no evidence ın 1tsel: 
for the view that the hydroxyproline residue 1 
directly involved in the stabilization of the collagen. 
for example, by formmg a site for an “interchair 
hydrogen bond The effect of the irregularity 
of the polypeptide chains imposed by the meorpor- 
ation of the prolmes may be indirect, and even 
fortuitous . , 

If collagen is manly stabthzed by mterchain 
hydrogen bonds on oppositely located keto-umide 
groups of adjacent chams, the content of pyrrolidine 
residues should be a factor of importance The 
residues of the prolines which are built mto the 
polypeptide chains with the formation of —-CO'N= 
lnks mtroduce a regular interruption of the normal 
—CO NH— links, formed by the remainder of the 
amuno-acid residues Accordingly, sites for the com- 
pensation of adjacent —-CO-groups of the keto-1mide 
links are withdrawn, which implies fewer stabilizing 
cross-links and consequently a lowered degree of 
stabihty?* Then, mammalian collagen should be 
less stable to heat than fish collagen However, the 
reverse 1s true 

Intercharm hydrogen bond between hydroxy and keto- 
«made groups On the other hand, supposing that the 
hydroxy groups of the residues of the hydroxyammo- 
acids may enter into mtercham hydrogen bondmg 
with some other groups, for example, the carboxyl, 
or the carbonyl of the —CO NH— Imkage, the 
stability of the structure would be expected to 
merease with the content of hydroxyproline, as 18 
actually found??? f 

The effect of the hydroxyproline on the degree of 
stability and reactivity of collagen was first exammed 


PROLINE AND HYDROXYPROLINE CONTENTS OF COLLAGENS 








Table 2 
. Proline 
No Type of skin Per cent on Per cent of 
è protem total mtrogen 
1 Cod fish 108 72 
2 Pike 13 3 88 
3 Bovine (calf) 141 95 








Hydroxyprohne Proline + hydroxyproline 
Per cent on Per cent of Per cent on Per cent of 
protein total nitrogen. protem total nitrogen 
58 34 16 6 108 
79 46 212 134 
127 74 268 169 
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ı the hght of Klotz's concept**-*, according to 
hich the hydroxy groups of the residues of the 
iphatic hydroxyamuno-aeids form strong hydrogen 
onds with the carboxyl ions m some globular 
rotes This linkage has been shown to affect the 
‘activity of the carboxyl 10on** The reactions of 
»vine and cod-skm collagen with the sumple cupric 
n, and with a number of complex chromium com- 
ounds, dyestuffs and non-electrolytes, have been 
udied m the isoelectric range of collagen The 
sults could not readily be reconciled with an 
ttension of the Klotz concept to collagens More- 
ver, accordmg to Bear*!, the electron-optical 
ndence suggests the presence of the residues of the 
*olmes 1n the mterbands, whereas the bands should 
mtam the residues of the dicarboxylic ammo-acids 
ence, the formation of the —OH-—-OCO— bond 
»pears rmprobable sterically 
A satisfactory explanation of the correlation of the 
ydroxyproline content of collagens and ther Te 
id indications of the type of lnk formed, have been 
rived at by investigations of the behaviour of 
thaustively acetylated bovme collagen Such a 
Hagen with all its amuno-groups (0 39 m mol /gm 
lagen) and 80 per cent of its hydroxy groups 
activated (1 39 m mol /gm collagen) was obtamed 
7 acetylatmg hide powder and calfskm, accordmg 
' the method of Green et al 4° Comparative experi- 
ents with N-acetylated collagen were mcluded The 
7drothermal stability of collagen 1s not affected by 
3 N-acetylation, while the N- and O-acetylation, 
at 15, the blockmg of the hydroxy- and ammo- 
‘oups, lowers the Ts from 64-66° C to 40-44°C 1? 
ms findmg idicates the rupture of «mterchain 
oss-lmks by the O-acetylation. 
Assuming that the aliphatic hydroxy groups are 
'eferentially acetylated, at least 0 8 m mol. of 
rdroxyprohne per gm collagen should have 
acted Hence, out of 1 07 m mol hydroxyproline 
sidues of the origmal collagen", three out of four 
rdroxy groups have been blocked. In this con- 
xion, 1t 1s of mterest to note that T; for the 
acetylated bovme collagen coincides with that 
the skins of most cold-water fish, suggesting 
at the hydroxy group resisting acetylation forms 
stronger bond than the rest of the hydroxy 
oups, and further that this particular group 1s 
amly responsible for the stabilization of the teleost 
llagen 
From the investigations of the effect of the m- 
tivation of the hydroxy groups of collagen on its 
activity, the results from series with condensed 
getable tannins (mimosa) and non-ionic complexes 
sulphito-chromrum sulphates are most instructive 
ie fixation of these compounds by collagen 1s 
ipreciably mereased by its heat-denaturation, and 
' its pretreatment with lyotropic agents, mdieating 
at the reversible fixation of these compounds by 
llagen involves non-ionic protem groups (hydrogen 
nmdmg)*. The mimosa tannins are mainly fixed by 
‘drogen bonding of the polyphenolic structures on 
e carbonyl oxygen of the keto-rmide group*4% 
ie very marked affinity of the condensed tannins for 
odified polyamides, which contam the —CO NH— 
ikage as the prineipal site of binding, 1s the crucial 
oof It ıs important to note that the non-10nic 
romimm complexes are not bound by the poly- 
nidesí?;ij, Hence, they are probably not reacting 
ith the keto-imaide Imkage of collagen Accordingly, 
e mereased fixation of these chromium complexes 
7 heat-denaturation of collagen and by its pre- 
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treatment with lyotropic agents (urea, for example) 
cannot be due to the freemg of co-ordination sites 
on the —CO NH— Imkages By O-acetylation of 
collagen, the wreversible binding of mimosa tannms 
by collagen ıs greatly mcreased, from 60 to 95-105 
per cent, on the basis of protem On the other hand, 
the fixation of the non-ionic chromium complexes 18 
markedly :mpaired by the blockmg of the hydroxy 
groups by acetylation, decreases of the order of 
30 per cent bemg commonly found These findings, 
with due regard for other facts which cannot be 
enumerated here, are m harmony with the view that 
a part of the hydroxy groups 1s linked by a hydrogen 
bond to the keto-umide group, schematically, as 
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The rupture of such a bond by heat denaturation, 
or by the lyotropic pretreatments mentioned, should 
satisfactorily explam both the imereased fixation of 
vegetable tannins (by the freed —CO NH— bond) 
and of the non-ionic chromrum complexes (by the 
freed OH— bond), as well as the effects of the blockmg 
of the hydroxy group, that 1s, the rmpaired hydroxy- 
co-ordmation of the chromium compounds, on one 
hand, and the mereased bmding of the keto-mmide- 
attached polyphenols, on the other. The large 
decrease of Ts recorded (AT, = —22 deg. C.) 1s also 
explamed. In view of the marked affimty of the 
native collagen for the agents mentioned, 15 19 prob- 
able that only a few of the hydroxy and keto-ımıde 
groups are participating in this mtercham cross- 


The followig considerations suggest that the 
hydroxy group mvolved is mamly furnished by the 
hydroxypzoline residue. In the presence of an aliphatic 
OH group m intermolecular cross-lmking, the teleost 
collagen should form a more stable structure than 
the bovine type, since the fish collagen contams more 
such hydroxy groups than the bovine collagen In 
view of the reverse trend of the shrmkage temperature, 
aliphatic hydroxy groups are not hkely to be involved 
to any great extent 

According to Prof R S Bear, of the Massachusetts. 
Institute of Technology, the mtercham cross-link 
suggested can be accommodated in the present 
helical model of collagen without difficulty*^ 

The cross-link common to collagens generally The 
strong bond formung the maimstay of the collagen 
structure, which the masked hydroxy group ıs 
indicated to form, 1s probably an ester bond, the 
—O CO— lnk. The ongi of the hydroxy group in 
this lnk ıs not known Experimental evidence for such 
a lnk m procollagen has recently’ been obtained by 
Grassmann ef al ^ Further, the msolubilty of colla- 
gen in saturated hthium bromide solution, which 
dissolves hydrogen-bonded structures, suggests the 
presence of some type of a strong bond m collagen 
(Alexander, personal communication) Moreover, 
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the merease of the fixation of safranine O by collagen 
from 0 4 to 0 9 mgm equiv per gm collagen, found 
by Veis and Cohen** on denaturmg collagen by heat- 
mg 1b in water at 60° for 1 hr , supports this view, as 
does also the marked difference m alkah binding of 
hmed collagen and gelatin, with due correction for 
amide groups, possibly due to the splitting of the 
ester bond ın the alkali-processing of gelatin. (Gustav- 
son, unpublished results As to the hydrogen 
bond suggested, 1t should be noted that, m Huggms’s 
new collagen helix*', the computed distance between 
the hydroxy group of the hydroxyproline residue and 
the carbonyl oxygen m the next turn of the helix 
is 29A, mdicating OHO hydrogen bonding (imtra- 
heheal) : 

For the direct ẹstımatıon of the prohnes, I am 
mdebted to Dr S Agqvist, Karohnska Institutet, 
Stockholm. Research grants from Statens Tekniska 
Forskningsrad are gratefully acknowledged, as are 
also the personal communications noted m the 
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ANTERIOR-PITUITARY - 
HYPOTHALAMIC RELATIONS IN 
THE FERRET 


By A P. D THOMSON 
and Pror S ZUCKERMAN, CB, FRS 


Department of Anatomy, University of Birmingham 


WEALTH of observation has firmly establish 
the fact that the anterior lobe of the pituta 

gland plays a vital part m the control of growth a: 
reproduction, and also m several metabolic process 
which cannot be classified under these two heat 
On the other hand, views about the way its vario 
activities are mtegrated and controlled remain ve 
elementary They are broadly of two kinds T 
first 1s that any specific activity of the anter: 
pituitary, at any given moment, 1s modulated by 
feed-back mechanism m which the determining fact 
is the level of secretion of the peripheral endoóri 
tissue which the pituitary gland may be stimulatu 
For example, as its titre m the blood mses, t 
cestrogen that is secreted by ovarian tissue wh 
stimulated by the anterior-pitutary folhele-stur 
lating and lutemuzmg hormones checks the furtk 
secretion of FSH The second kind of explanation 
that the hypothalamus directly controls certe 
anterior pituitary functions An illustration of tj 
presumed control is the process of ovulation 
animals such as the rabbit, which normally ovule 
only after the stimulus of mating The mmedi 
cause of ovulation is the sudden release of luteinzi 
hormone, and the belief 1s that the act of mating st 
up a tram of nervous stimulation which culminai 
in the firmg of certam hypothalamic neurons, a: 
that these, ın turn, stimulate the anterior pituita 
to discharge lutemizmg hormone It has also be 
suggested that the hypothalamus, by mfluencmg t 
discharge of lutemuzing hormone, controls t 
periodicity of the phases of the cestrous cycle 
mammals m which ovulation is spontaneous 
further example of this presumed hypothalan 
control ıs the release of adrenocorticotrophie hormo 
by the anterior pituitary under certam conditions 
stress 

Smee there is reason for doubtmg whether t 
axons of hypothalamic neurons actually mnerv: 
the anterior pituitary gland, the view has bc 
advanced—and now has considerable currency —tt 
certain hypothalamic neurons discharge a chemi 
substance which passes down them axons and diffu: 
into the primary capillary loops of the pituita 
portal vessels, through which ıt passes mto t 
sinusoids of the anterior lobe This chemical st 
stance 1s the presumed proximate stmmulus for t 
specific activation of the secretory cells in t 
anterior lobe 

This simple hypothesis 1s primarily based up 
climical and experimental observations which sh 
that changes m, or stimulation of, certam regions 
the hypothalamus may affect processes ın which t 
anterior pituitary 1s definitely concerned (for examp 
ovulation in the rabbit). But the rest 1s suppositi 
In the first place, there 1s no evidence that unc 
normal conditions the hypothalamus is a spec: 
relay station in the cham of stimulation of 1 
pituitary which begins, say, either with the act 
mating or with a condition of stress Secondly, 
the hypothalamus is a relay station, i5 1s not kno 
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vhich nuclei are mvolved in the different responses 
of the pituitary, or by what specific nervous pathways 
hey themselves are activated Thirdly, no one has 
solated or identified the presumed chemotransmitters 
which activate the anterior pituitary, and which the 
1ypothalamie neurons are supposed to liberate, nor 
ias any thought been given to the question whether 
‘he same degree of specificity applies to the assumed 
1ypothalamic secretions as 15 supposedly does to those 
X the anterior pituitary Fourthly, no proof has 
een given of the passage of chemotransmitters down 
ihe pituitary portal vessels The only experimental 
proof’ which has been offered in defence of the 
iypothesis 1s that certam processes m which the 
interior pituitary is involved no longer occur when 
she pituitary gland 1s transplanted from its normal 
nte, or after the pituitary stalk 1s effectively divided 
ind the pituitary portal vessels have been prevented 
Tom regenerating 

The present communication is mainly concerned 
with the latter question, and with the part played 
xy the pituitary portal vessels Donovan and Harris! 
ave iecently described certain expermments from 
which they conclude that “the hypophysial portal 
vessels form a necessary part of the pathway of the 
ight-induced cestrous response in the ferret" They 
ase this view on the fact that one of six ferrets 
vhich were subjected to “simple stalk section”, and 
leven of fourteen in which the stalk was divided 
ind a paper plate inserted between its proximal and 
listal stumps, failed to come into heat when exposed 
io artificial light during the winter months In these 
wnunals there were “‘few, if any, vascular connexions 
»etween the median emmence and anterior pituitary 
sland”, In those animals which responded to the 
ight, vascular connexions were always present 

The essential argument here 1s that somethmg 
aed to happen when certam vessels were few or 
tbsent In its negative quality the evidence is thus 
amiler to other observations which Harris? has 
idduced ın support of his views about the function 
f the pituitary portal vessels In the present 
ostance, however, Donovan and Harris’s experi- 
nental findings differ from some we have reported, 
md they are therefore concerned to find an explana- 
ion for the difference The first pomt they make 1s 
» collateral one, and concerns certain of our findings 
vhich show that, while hght acting on the retina 
vecelerates cestrus in the normal, but not m the 
lnd ferret, animals blinded m one season tend to 
‘ome into heat in the years which follow at the same 
ame as do normal controls‘. Donovan and Harris 
101d that the expermments from which this conclusion 
lerives are unconvinemg, and thei contention is 
hat the animals concerned were not bhnd They 
»ase this view on the fact that no ‘anatomical proof’ 
f blindness was given for sixteen animals m which 
ihe operative lesions were in the optic chiasma. But 
hey have apparently overlooked the fact that, of 
he other forty-two animals in the experiment, eight 
iad had therr optic nerves, including sheath, and the 
emammg thirty-four ther optic nerves, excluding 
theath, divided Whether the sixteen animals with 
esions m the optic chiasma suffered only from form 
;hndness, for which they were tested, there can be 
10 question that the remamung forty-two were blind 
n the full connotation of the term. 

The second pomt which they make about our work 
'oncerns the pituitary portal vessels They state that 
yar conclusion—that the vessels do not play an 
‘ssential part m the response—is based only on the 
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fact that two of our stalk-sectioned ferrets which 
reacted to the light stimulus were found to lack any 
vascular connexions between the floor of the hypo- 
thalamus and the anterior pituitary This statement 
1s only partly true Our conclusion 1s derived from the 
fact that the response, whether positive or negative, 
1s independent of the presence (or re-establishment) 
of a direct vascular lnk after stalk section Presum- 
ably, however, ın concentrating on the two particular 
ferrets to which they refer, Donovan and Harns 
appreciate what T. E Huxley? put so well m 1863, 
that “every hypothesis 1s bound to explam, or, at 
any rate, not be mconsistent with, the whole of the 
facts which it professes to account for, . One 
fact with which 1t 1s positively mconsistent 18 worth 
as much, and as powerful m nggativing the hypo- 
thesis, as five hundred" 

Apart from the question of numbers, Donovan and 
Harms make three pomts about these two of our 
preparations The first 1s that our operative approach 
to the pituitary stalk was not as good as theirs 
Whether or not this 1s true, the pomt is quite im- 
material What matters is that we have obtamed 
preparations m which the pituitary gland was com- 
pletely sealed off from direct vascular connexion 
with the hypothalamus, and m which positive 
responses to light occurred ^ Their second point is 
that it 1s easier to get a clear picture of the vascular 
anatomy of the pituitary with sections 100u and 
200 » thick than with the thin sections of 10 y which 
we have used And them third, that when they 
examined the pituitary region of one of the two 
preparations to which they refer, they found that “a 
significant proportion of the visible blood vessels did 
not contain Indian ink". Had Prof Harris and Mr. 
Donovan had more time for their exammation, they 
would have seen that these two remarks are mcorrect, 
if by them they mean to mnply that 10-4 sections 
are inadequate to reveal the vascular anatomy of our 
preparations Injected vessels are present m every 
section, and everywhere except where they should 
be according to the hypothesis that Donovan and 
Harris are defending Furthermore, m the preparation 
1n question, a barrier of cellulose (paper) surrounded. 
by reaction tissue completely seals off the median 
eminence from the anterior lobe, and there 1s no 
direct nervous or vascular connexion of any kmd 
between the pituitary on one hand and the base of 
the bram on the other. This 1s fully illustrated in 
the complete account of these expermments* 

Since the point is of critical mmportance to the 
hypothesis which Donovan and Haris are defending, 
we have made a three-dimensional wax reconstruction 
of the senal sections of the pituitary region of yet 
another ferret (reported on for the first tıme here) 
which responded to light after the pituitary stalk 
had been divided and a plate of waxed paper inserted 
between its proxumal and distal stumps The animal 
hved for six months after the operation, and the 
paper became completely surrounded by reaction 
tissue. The sella turcica contamung the pars distalis 
of the pituitary (the neural process having com- 
pletely mvoluted) was roofed over by & massive 
barrier consisting of a double plate of new bone 
containmg m its mterior a mesh of cellulose (Fig 1). 
The sections do not reveal any direct vascular con- 
nexion between the anterior pituitary and the floor 
of the brain, but show that the remaims of the 
pituitary portal channels emptied into the vessels of 
the fibrous reaction tissue on the upper surface of the 
bone and cellulose barrier. The new bone surrounding 
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Fig 1 Wax reconstruction of serial sections of pituitary region in a ferret (T F 830) 


I Floor of hypothalamus, showing median eminence and remains of proximal stump of pituitary stalk (A) 
II Side view of block of reaction tissue (C) which separated the pituitary gland (B) from the floor of the hypothalamus It consists 


of a core of cellulose surrounded 


and proxumal stump of the pituitary stalk (4) has been projected on to the si 
mark the sagittal planes, through the block of reaction tissue, that are illustrated 1n 
IV-VIII The position of the anterior pituitary 18 indicated on each of these figures 


IV-VIII The five lines intersecting I and IXI 


by new bone and fibrous tissue 
III Block of reaction tissue (C) 1n position between base of brain and pituitary gland (B) 


The position of the median eminence 
urface and is outlined in white 


stippled area, fibrous tissue , solid black, 


new bone, cross-hatching, broken-up cellulose, B, anterior pituitary 


the cellulose extended laterally well beyond the 
margins of the median emmence, and where bone 
faded out towards the lateral edges of the barrier, 
the seal separating the pituitary from the lateral part 
of the floor of the hypothalamus consisted of dense 
fibrous tissue over which the dura was intact 
Whether any chemotransmitters, if such exist, that 
"may have passed from the floor of the hypothalamus 
into the reaction tissue finally reached the anterior 
pituitary through the systemic circulation does not 
concern the question under dispute—the proposition. 
that the pituitary portal vessels are essential to the 
response of the ancestrous ferret to hght 

The purpose of our expermments has all along been 
to test Harris’s hypothesis by transforming i6 into 
the positive question Is & vascular connexion 
with the median emimence either (a) sufficient, 
other things bemg equal, or (b) necessary for a positive 
response to hght ? And the answer to both questions 
is no. The proof that a vascular connexion 1s not 
sufficient 1s that ın cases where one 1s present, the 
response has failed to occur, and more decisive, the 
proof that 16 1s not necessary is that the response 
occurs m the complete absence of any direct vascular 
connexion For these reasons we hold that Harris’s 
hypothesis 1s untenable The fact that our now 
extensive mvestigations reveal many more instances 
of ferrets faihng to respond to light after surgical 
interference ın the region of the pituitary stalk 


than those now reported by Donovan and Harr 
does not affect the argument It does, howeve 
call for explanation We ourselves do not kno 
why animals that have been subjected to an opere 
tion in the region of the pituitary stalk so fre 
quently manifest hypofunction of the pituitary, bu 
suspect, as do many workers other than Donova 
and Harris, that ıt may be due to pathologice 
changes in the pituitary followmg on damage to it 
blood supply, of which the portal vessels constitut 
a most important element Anyone who has expen 
ence of operating in so small an area as that whic. 
surrounds the pituitary gland in an animal the sız 
of a ferret, and who appreciates how the actus 
disposition. of blood vessels varies from specimen + 
specimen, will know how difficult 15 1s either to luni 
or standardize this kind of damage Nevertheless 
our experience shows that 1t 1s possible to prepar 
specimens that provide the necessary conditions fo 
testing the hypothesis of which the piturtary-porte 
vessels have been a main prop 

Our thanks are due to Mr W J. Pardoe for w 
help in preparmg the wax reconstruction 


1 Donovan, B T,and Harris, G W , Nature, 174, 603 (1954) 
2 Harris, G W , Ciba Found Coll Endoerm , 4, 106 (1952) 
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Observation of Desert Locust Swarms by 
Radar 


Tue possibility of detecting flymg locusts by radar 
was examined theoretically some years ago, using the 
deduction of Ryde! that the mtensity of a centimetric 
radar echo from ramdrops 1s proportional to XN DS, 
where N is the number of drops of diameter D per 
unt volume  Ramdrops do not exceed about 6 mm 
in diameter , and recorded rainfall intensities indicate 
that there can rarely be more than ten such drops 
per cubic metre m the heaviest precipitation. More 
than half the weight of a locust is water, fiom 
considerations of water-content alone, a swarm 
averaging ten flymg locusts per cubic metre, as 
recorded in the Kenya Highlands m 1945 ?, with each 
locust contaming about 1 cc of water, might be 
expected to give an echo of intensity at least an 
order of magnitude greater than that given by the 
very heavy precipitation considered, and ıb was 
concluded that recognizable echoes might well be 
given by much more attenuated swarms Subsequent 
field-work?* has suggested that considerably lower 
volume densities, of the order of 0 1 locust per cubic 
metre, are in fact more representative of even the 
denser parts of flymg swarms , densities of this order, 
however, might still be expected to give echoes com- 
parable with those grven by heavy precipitation 

Radar equipment was known to be in regular use 
in the determination of upper winds at a series of 
meteorological stations withm the mvasion area of 
the desert locust (Schistocerca gregaria Forsk ), and 
an approach was accordingly made in 1950 to the 
Meteorological Office, through the Anti-Locust Re- 
search Centre. The co-operation of the Air Ministry 
stations concerned was at once offered by the 
Meteorological Office, with the comment that, since 
the back-scattering of the radiated energy 1s largely a 
surface phenomenon, results were hkely to be some- 
what better than would be mdicated by considera- 
tions of water-content alone At the same time it 
was pomted out that a type of radar giving plan- 
position-indicator form of presentation would be 
more suitable for observing locusts than the GZ III 
equipment in use at the meteorological stations 
concerned. ^ 

The first radar sighting of a locust swarm was in 
fact recorded at 1700 aw (2015 local time) on 
March 22, 1954, at lat 28° 50’ N, long 49° 30' E, 
in the Persian Gulf about midway between Bushire 
and Kuwait, by H.M S Wild Goose A naval centi- 
metric combined aw- and surface-warnimng radar set 
was used, with a tilted parabolic cheese aerial. The 
locusts appeared to constitute a swarm of at least 
15 mules radius, and were detected at ranges up to 
sixty mules, over a sector of up to 80°, giving large 
‘fluffy’ echoes on a plan-position-indicator, similar 
to the effects of mechanical jammung Flymg locusts 
were seen at the time m the light of a 10-in signalling 
projector, and dead ones were seen next morning 
floatmg on the sea, at a density estimated at about 
a thousand locusts over 40,000 sq. yd This con- 
firmation of the earlier theoretical conclusion opens 
up possibilities of securmg new information on the 
structwie, density and movement of flymg swarms 
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which come withm range of suitable radar mstalla- 
tions, especially from photographie records of the 
echoes observed , such data are likely to be of par- 
ticular value m the further development of aircraft 
methods of attackmg flymg swarms? 

The locusts concerned were mature (yellow) desert 
locusts, and were recorded as moving very slowly 
southwards The wind was hght and vanable at the 
time, following a spell of moderate north-westerlies 
over the northern Persian Gulf durmg March 21 and 
the mornmg of March 22 (data provided by Chief 
Meteorological Officer, Middle East Air Force) The 
locusts represented ın all probability one of a number 
of mature swarms which had been present since late 
February m the Kuwait area, about a hundred miles 
to the west and north-west of the position of the ship 
report 

The time of the radar sightmg was two hours after 
sunset and three-quarters of an hour before moon- 
rise, and the report is of considerable mterest as 
evidence of flight in swarm formation m darkness 
and over the sea, when visual reactions mght be 
expected to have been minimal and auditory re- 
actions? may well have been mvolved m mamtammg 
swarm cohesion The air temperature recorded at 
the time at the ship was 69°F, which is several 
degrees lower than has previously been recorded 
durmg the night flight of desert locusts on such & 
scale? Most of the locusts, flying higher than the 
level of the ship, are, however, likely to have been 
experiencing temperatures above 69°, radiosonde 
observations from Bahrem Island recorded tempera- 
tures of 80? at 1,600 ft at 1430 aw T the same 
day and 78° at 950 ft at 02 05 the following morning, 
respectively 7 deg and 11 deg above the correspond- 
ing surface temperatures’. The establishment of such 
a temperature mversion over the Persian Gulf is 
usual durmg March® 

The co-operation of the Royal Navy, the Meteoro- 
logical Office, and the East African Meteorological 
Department 1s gratefully acknowledged. 


R C Raney 
Desert Locust Survey Headquarters, 
Nairobi, Kenya. 
Nov. 24. 
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Widespread Diurnal Variations of Effective 
Slope of the lonosphere 


om 


OVER a period of twelve months, measurements 
have been made at Seagrove Radio Research Station 
of the bearmg and elevation angles of radio signals 
received from two transmitting stations at about the 
same distance but ın directions “differmg by almost 
90° from the receiving station From these measure- 
ments the effective slopes of the ionosphere have been 
found to be related at places about 1,500 km apart, 
and the average diurnal variation of these slopes has 
been measured. 
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The measurements were made on the rotating nter- 
ferometer situated at Seagrove, Auckland!, and refer to 
the horizontally polarized component of the mcoming 
wave The equipment is such that the observed in- 
comung angle 1s that of the particular wave which 
gives the greatest output from the horizontal multiple- 
loop aerials employed 

The two transmitting stations chosen for this 
mvestigation were ZQD, Nandi, Fip, on 9,315 ke [s , 
distant 2,000 km almost magnetically north, and 
VLQ9, Brisbane, Queensland, on 9,660 ke js , distant 
2,250 km almost magnetically west 

The measured angles were averaged over each 
hourly period and then over as many days as possible 
i each month. 

Let 8(z) be the mgasured elevation angle for station 
æ, A(v)the elevation angle for station æ which would. 
have been measured in the presence of a horizontal 
ionosphere, 6(x) the measured bearmg angle for 
station 2,  O(z) the great circle bearing, measured 
east of north, (NS), (EW) the effective slopes 
of the 1onosphere about north-south and east—west 
hnes as axes the slope angle bemg measured from 
the horizontal and regarded as positive for an 
increasing height towards the north or east 

Then, if the angles of arrival may be assumed to 
occur as the sum of the varous ionospheric effects, 
we have 


3(ZQD) = A(ZQD) + WEW) 
3(VLQ9) = A(VLQ9) — (NS) a) 
((ZQD) = O(ZQD) — k WNS) 
e(VLQ9) = O(VLQ9) — kQ(EW), 


where k is a factor depending on the geometry of 
the transmission paths 

From the measured angles ıt has been possible to 
choose some months dunng which conditions over 
the two paths were similar enough for A(ZQD) and 
A(VLQ9) to be considered identical (except for a 
small constant factor amsmg from the small difference 
m path-length) Under these conditions, 16 can be seen 
from equations (1) that a plot of (8(ZQ.D) — 8(VLQ9)) 
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as a function of (0(ZQD) + 6(VLQ9)} defines 
straight hne of slope —1/k In Fig 1 the expe 
mental results averaged over the months July (19 
and March, April and May (1954) have been plot 
m this way ‘The times shown against the por 
refer to local tme at the mid-point of the path 1 
points lie on a lme of slope — 0 5 during the di 
time, but the points for mght-tume indicate that 1 
assumption of equality of A(ZQD) and A(Y.LQ9) 
not then valid 

Usmg the expermental value of k = 0 5, i 
effective slopes of the ionosphere may be fow 
since (apart from some constant factors), 


2b(NS) = 8(ZQD) — 8(V.LQ9) — (8(ZQ.D) — 0(VLQ9)} 
2HE W) = 8(ZQD) — 8(VLQ9) + {0(ZQD) — 0(VLQ9)} 


Y(NS) and HEW) have been plotted m Fig 
from equations 2 usmg the same experimental rest 
as before The heavy full and dotted Imes show 1 
smoothed day-time behaviour 

The Seagrove Radio Research Station 1s operat 
by the Physics Department, Auckland Univers 
College, and receives a grant from the New Zeala 
Department of Scientific and Industrial Resear 
The work briefly described above 1s to be publish 
more fully elsewhere 

H A WmHALE 
Seagrove Radio Research Station, 
Auckland, N Z 
Aug 19 
1 Whale, H A, Proc Phys Soc, [B , 67, 553 (1954)] 


Radio Astronomy in Hawaii 

SiwcE early 1953, observations of cosmic sta 
have been made at an altitude of 10,020 ft. from t 
top of Haleakala voleano on the island of Mau 
the Hawanan archipelago near lat. 20° N. A Lloy« 
miror technique is used with frequencies near ‘ 
30, 50 and 100 Me /s The anomahes introduced ' 
the ionosphere at the first three frequencies are 
great that most of the results are unintelligib 
At 100 Me /s the situation is sufficiently simple 
be partly understood Sources with discontmuit: 
of surface brightness small compared to a minute 
are produce rapid interference patterns Smoc 
sources of larger angular width produce much slow 
diffraction patterns The hours of darkness provi 
the best results Durimg the day, radiations from t 
sun stir up the topmost parts of the-atmosphere 1 
above the f-layer. This situation manifests its 
as great absorption, probably due to scatterir 
especially durmg the afternoon hours Thus there 
a marked diurnal effect. This diurnal effect is ler 
on far northern sources and inereases rapidly 
magnitude and duration as sources of lower dechr. 
tion are observed Obviously, there is also an azimu 
effect 

Durmg the present part of the solar activity cy: 
the background intensity of the sun 1s very consta 
from day to day and month to month Also t 
azimuth of the sun changes with the seasons. Wh 
farthest north at the summer solstice, quite acce] 
able and reproducible diffraction patterns a 
secured Ifa very small bright source 1s also preser 
a famt interference pattern may be riding alo: 
on top. With the advance of the seasons, the s 
moves south and the results depreciate. The fa: 
interference patterns disappear, the diffraction pe 
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n gets weak, sunrise appears late and 1s not distinct 
y the time the autumnal equinox arrives the solar 
attern is merely incoherent fluctuations having a 
»nod of 3-20 mm with an amplitude less than a 
mth that present near the summer solstice As 
us 18 beng written, the sun has faded out altogether 
^ar the horizon and can only be detected through 
ie high secondary lobes of the antenna The best 
(planation of these observations seems to be that 
ie1e 18 & great bulge m the outer parts of the earth’s 
mosphere approximating to a thick disk perhaps 
? or 40° wide When looking out to the north, one 
serves through a thm and relatively transparent 
gion As the source moves farther south, the hne 
' sight has to traverse a longer path through the 
irbulent scattermg region, and less energy arrives 
| & more meoherent state at the observer The situa- 
on at sunset is simular to that described above, 
ccept that the phenomena are more complex due 
| the presence of well-developed F- and F,-layers 
hich are usually absent at sunrise It seems profiz- 
;le to follow up these observations at other fre- 
1eneies 
The outstanding sources m Cassiopeia and Cygnus 
ill show interference patterns at 100 Mc /s Both 
parently are of considerable asymmetry because 
e uang and setting patterns are different This 
juation is particularly marked m the case of 
issiopeia, Which produces an excellent compound 
terference pattern on rismg but only a diffraction 
ittern on setting The details of these studies will 
: described elsewhere They are supported by the 
esearch Corporation 
GROTE REBER 

Wailuku, Maw, 

Hawan 

Oct. 12. 
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Carbon-Carbon and Carbon-Hydrogen 
Distances in Simple Polyatomic 
Molecules 


A DEPENDENCE of bond distances on environment 
18 first noticed when the carbon-carbon smgle-bond. 
stance in methyl acetylene was compared with 
at m ethanet. In recent years, a wealth of material 
sed maimly on infra-red and microwave spectra? 
s confirmed this dependence Still more recently, 
e study of highaesolution rotational Raman 
ectra has supplied further data (partly unpublished) 
. this dependence It 1s the purpose of this com- 
anication to ieview briefly the results of the work 
. carbon-carbon and. carbon—hydrogen distances 

A number of compounds have now been investigated 
which, similar to methyl acetylene, a carbon-carbon 
igle bond 1s adjacent to a triple bond In all these 
ses, the C—C distance comes out to be close to 
at ongmally found for methyl acetylene, namely, 
460 + 0 003 A , whereas m ethane and in diamond, 
rere all adjacent bonds are single, the C—C distances 
31 543A %and 1 54447 A ‘4, respectively The result 


N 
* the —C—C= distance appears to be largely 
Pd 


lependent of whether the atom attached to the 
ple bond ıs carbon or nitrogen It was first shown 
* Pauhng, Springall and Palmer* by means of 
xctron diffraction that the C—O distances m 
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diacetylene and dicyanogen, with a triple bond 
on. each side of the C—C bond, are even smaller than 
m methyl acetylene and similar compounds More 
precise values have more recently been obtamed by 
Vallance Jones*, Westenberg and Wilson’? and Møller 
and Stoicheff' The average, agam mdependent of 
whether carbon or nitrogen 1s attached to the triple 
bond, 1s 1 380 + 0 002A Thus we have the series 


No. cu N 
—C—C— 1 543A , —C—C= 1 460A , 
x CN 7 d 


zC—60z 1 380A 


The decrease from the second to the third distance 1s 
approximately the same as from thé first to the 
second. . 

The carbon-carbon double-bond distance m 
ethylene 1s well known to be 1 358 A , as shown by 
Gallaway and Barker? One of us (B P S, unpub- 
lished) has recently obtamed the rotational Raman 
spectra of hght and heavy allene (C,H, and C,D,), 
im which there are two adjacent C=C bonds The 
spectra give for the carbon-carbon distance 1 309 A, 
a value that 1s appreciably lower than that of a C=C 
bond surrounded by smgle bonds only A simular 
though less accurate value has been obtamed by 
Johnson and Strandberg’ for ketene (CH,CO) Thus 
we have 


Á 
=C 1353A., eee 1 309A 
SS 


Recently, from the rotational Raman spectium, 
Stoicheff! has obtamed a precise value of the 
carbon-carbon distance m benzene, namely, 1 397 A 
This value corresponds to a mixture of a single bond 
adjacent to two double bonds and a double bond 
adjacent to smgle bonds Unfortunately, the former 
is not yet known separately However, we may 


write 
NO cu 
"e | 
d 1 397 A 
N | 
C=C 
SON 


For comparison, the carbon-carbon triple bond 
distance 1s 
—CzC— 1 207A, 


a value that 1s surprisingly independent of the type 
of atom attached to the single bonds In particular, 
im methyl acetylene!?, cyanoacetylene’, and dimethyl 
tnacetylene!? (X-ray diffraction), the triple bond 
maimtains 1ts normal length m spite of the fact that 
the adjacent C—C smgle bond has apparently 
borrowed some strength from the triple bonds, that 
18, 18 considerably reduced ın length One might have 
expected that the triple bond m these compounds 
would be longer than normal 

The earbon-hydrogen distance also depends on the 
environment, as has been pointed out before", but 
the dependence ıs not as strong as for the carbon- 
carbon distances. Using recent data, we have 


N 
XQH 1 095A , O—H 107, A., =0—H1 065 A. 
ri 4 


4 
Of these values, that for =C—H is an equilibrrum 
internuclear distance, whereas all other values quoted 
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here are 7, values, that 1s, they include zero-pomt 
vibration The value for =C—H ıs probably the 
most accurate, that for vu the least accurate. 
For benzene, which might favs been expected to give 
a value similar to ethylene, Stoicheff!! found 1 084 A. 
Shghtly different values for the C—H distance in 
methane are obtamed, depending on which isotope 
is chosen , but they are within a few thousandths of 
the value grven 

Similar differences have been found by several 
authors!® for the C—Cl, C—Br, C—I bonds, depend- 
mg on whether they are adjacent to a triple bond or 
single bonds . But m these cases, unlike those dis- 
cussed above, there 1s also a dependence on the 
adjacent atoms. “A clear case of this kind is the 


N 
—Ĉ F bond which, m methyl fluoride!*, has the 


dogth 1 385, m fluoroform 1 332 A 17. However, m the 
ease of the C—C, C=C, C=C and C—H bonds, the 
effect of adjacent atoms on the bond-length seems 
to be small compared to the effect of the adjacent 
bond-type 

G HERZBERG 

B. P. STOICHEFF 


Division of Physics, 
National Research Couneil of Canada, 
Ottawa. 

Sept 27 
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Corrosion Fatigue of Low-Alloy 
Chromium—Molybdenum Steel as affected 
by the State of Heat Treatment 


MANUEL has shown! that the spheroidized zones 
which exist on each side of a weld in plam carbon 
Steel are a source of accelerated corrosion m oil-well 
drilmg tubes 

Modern hollow mming-drill steel rods possess such 
a spheroidized zone near the shank end. The rods 
are manufacturetl from as-rolled material, the shank 
end, bemg asustemiuzed, quenched and tempered. 
Thus there exists 1n the rod a short section contammg 
spheroidized carbide, which occurs at the junction 
of the as-rolled body and the heat-treated shank. 
This zone can be distinguished by a marked ‘valley’ 
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ın a hardness traverse carried out along the rod, ! 
etchmg and by micro-examimation 

Approximately 95 per cent of mining-drill ste 
rods m use at Kalgoorlie have the following cor 
position carbon 0 97 per cent, chromium 1 15 p 
cent, molybdenum 0 25 per cent, silicon 0 20 p 
cent, manganese 0 25 per cent 

In a group of fifty fractures of such rods why 
has been exammed here, ıb was observed that ) 
fracture occurred at the pomt of lowest haidne 
(the fully spheroidized section) where fatigue failu 
would be expected to occur The fatigue hmt of t 
steel with fully spheroidized carbide was estimat 
from tensile test results to be 66,500 Ib. per sq ! 
However, mn the case of thirty-seven of the fracturi 
failure occurred at the point where spheroidizaty 
was just beginning, the stepped surface of the 
failures pointing to corrosion fatigue The fatig 
lmit of this structure was estimated from tens 
test results to be 107,300 Ib. per sq im. The sou: 
of failure m each case was at the central hole 

A ferroxyl accelerated corrosion test was carm 
out on a scale-free shank contammg a spheroxdiz 
zone, illustrated im Fig 1 (above) It was observ 
that marked accelerated corrosion occurred at t 
spheroidized zone, as shown m Fig I (below) T 
zone was thus more anodic than any other poi 
on the surface, the mternal hole acting as cathode 
this test 


Spheroidized 


zone As-roll: 


rod 


Heat-treated 
end 






pee eÁ 


Fig 1 Above Shank end of drill steel, showing the junctio 
between as-rolled rod and the heat-treated end, at which th 
spheroidized zone occurs 


Below Same shank as above, after immersion for seven day 

in ferroxyl reagent The adhering band is of agar jell 

contamumng the complex ferrous-ferricyanide ion This ban 

marks the highly anodic region which corresponds to th 
spheroidized zone above 


In practice, accelerated corrosion occurs at 1 
spheroidized zone from the internal hole, the flush: 
water in this hole acting as electrolyte The corros 
pits produced then act as stress concentrators, a 
failure occurs by corrosion. fatigue. 

Further work 1s proposed to mvestigate the eff 
of heat treatment on the rate of corrosion of ste 
covering a range of compositions, the tests mnelud: 
loss of weight and electrode potential measureme 
of samples with various structures 

D. S. KEMSLEY 

School of Mines of W.A , 

Kalgoorlie, 
Western Austraha. 
July 30 
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A Light Condenser for Spectrographical 
Purposes 


Tue lummosity of a transparent light source, such 
s a fluorescent hquid, can be intensified by the 
wineiple of superposition! We have devised an 
atensifying device for spectrographical purposes 
ppheable directly to a light-emitting tube 


oe 


Fig 1 


Two special prisms P, P, each of which is a 
combination of a right-angled prism and a convex 
ens, having an axis of symmetry (Fig 1), are set 
vt a distance apart from each other, the lens surfaces 
ace to face, with the axes on the same line, and the 
wo edges parallel to each other (Fig 2) Let the radu 
f curvature R,, Ra of the lens surfaces L,, La, the 
listance between them i, and the distances d,, d, 
tween the edges and the lens surfaces m the 
espective prisms, be limited by the following con- 
ütions for convenience sake (1) R, = Ra, (2) d, = 
‘2, (8) the foci on both sides of the lens systems 
75 Ls, fall on the two edges E, E, of the prisms 
espectively 

It is most important to make the angle of 
>, exactly 90°, and tha angle of P, 90° — e, where 
: 18 & very small angle 

Though in practice excitation of hght is taking 
dace in the space between L, and La to make the 
xplanation easier we assume for the moment a light 
ource on the plane S, which contams Æ, and is 
lerpendieular to the common axis, and 1s imagined 
o be m the prism substance It will be shown later 
hat the immagimary source has an effect equivalent 
othe actual one in this case From the light pencil 
mutted from a pomt Q on S m the dnection of P, 
ve take the ray Q(1), which is parallel to the axis, 
1) bemg the point at which the ray falls on the lens 
urface L, 

Though the ray Q(1) passes on and goes through 
Ja & ray which comes infinitesimally close to Q(1) 
md on the nearer side to the axis falls first on the 
otal reflecting plane T,’ and then on T, and when 
b comes back again to the surface L,, 1t strikes the 
omt (2) which 1s nearer to the axis by 2ed, + 2eln 
han (1), where n 1s the refractive index at L, As 
2 the prism P, the ray advances parallel to the 
xis, 16 falls on S at the pomt Q^, which 1s also nearer 
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to E, by 2ed, + 2eln than Q Of the hght pencil 
emitted from Q as magmed above, that half which 18 
on the nearer side of Q(1) to the axis (let us call this 
an inside half-peneil) becomes a parallel beam m P, 
and suffermg total reflexion twice, by T,’ and T, 
successively, 16 ieturns to P, and converges to Q’ 
on S Thus the mage of Q made by the inside half- 
pencil is Q^, which 1s 2ed, + 2eln neater to the edge 
than Q But actually, before ıt converges to Q’ the 
pencil returns once more to P, by total reflexions at 
TT, and Ty’, just as 1t starts from the pomt Q”, which 
1s symmetrical to Q’ with reference to the neutral 
plane It will be noticed that the 1estartmg pencil 
is inside, the convergmg one to Q’ bemg outside 
Now the position 1s the same as the starting pomt, 
and the next image of Q” 1s formgd on S and 2ed, + 
2eln nearer E, than Q^" 

If we make a narrow plane S, perpendicular to 
the axis, by removing the edge E,, it is clear that the 
eirculatmg half-pencil comes at last to mtersect 
this plane S,, and 1s superposed here on the direct 
beam If m practice excitation of hght is taking 
place ın the space between L, and Ls, the effective 
mnaginary pencil starting from Q passes perfectly 
through the emubting space, and we can thus sub- 
stitute a real pencil for the assumed one withm the 
meaning of geometrical optics On the other hand, 
successive images of Q made by the outside half. 
pencil arrive on S farther and farther from the axis, 
and we can never collect them 

Next, we calculate the total lummosity I, given 
by inside half-pencils at S, If we denote the lum- 
mosity of the direct beam commg through the 
window L, and S, by I, and the rate of mtensity loss 
during one circulation by r, J; 1s given by 

Jj 


L = W+@—-7)I4+@—7) T+ 
mm which the term number 1s given in the most 
favourable case (2 ed, + 2eln = b) by 5 / b, where A ig 
the aperture of L, and b the breadth of S, The factor 


2 
points on S gives a perfect beam through S, and 
that the actual rays emitted between L, and L, give, 
on one hand, a pencil diverging from Q, and on the 
other, converging to the pomt 

If we neglect absorption loss, we are only con- 
cerned with the reflexion losses at L, and L, Let 
us assume 7 = 16 per cent, considering a case of 


emission from a gas, then 

84 ( 84 V? ( 84 ) 1 
io + Wo + do FOS 
If we make b sufficiently small compared to A, we 
ean take as an approximation the infinite series, and 


arises from the fact that a pair of symmetrical 


Ty = 2I fl + 
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Ty = 8I I = 122. 


But when the emittimg substance 1s a hquid, we can 
generally expect a larger mtensification owing to a 
smaller r Generally speaking, a high refractive index 
of the prism substance is required at T, Ty’, T, 
and T,’ to make the reflexions perfect, whereas at 
L, and L, a low value ıs preferable to make r small 
It is very difficult to make the prism angles exactly 
correct With our discharge tube, on the ends of 
which the two special prisms are stuck, e 1s somewhat 
smaller than the value calculated, and the value of I; 
was only 7I . 
Kenzo Toisui 


e 
Institute of Research for Cultural Properties, 
Ueno Park, Tokyo. 


Senzo MIURA 
Nihon University, 
Ekoda, Nerima-ku, Tokyo 
May 26 
1 Toshi, K , Sc Pap IP R,40,151 (1042) White, J U,J Opt 
Soc Amer, 40, 803 (1950) Welsh, H L, Cumming, C, and 


Stansbury, E J,J Opt Soc Amer, 41, 712 (1051) Toshi, K 
J Se Res Inst, 46, 8 (1952) 


Uniform Field Breakdown in Air 


Recent work by Llewellyn Jones and Parker! on 
the steady-state current flow in a uniform field gap 
m air subjected to a steady d c potential has been 
mterpreted m terms of the Townsend theory of break- 
down involving a secondary or y-process Oscillo- 
graphic observation, however, shows that, as the 
breakdown voltage ıs approached, relatively high 
current pulses of short duration occur. It can be 
shown that these pulses, both in amplitude and 
frequency of repetition, do not conform to the 
Townsend theory, and this suggests that another 
mechanism 1s involved 

It can also be shown that, when a high value 
of series 1esistor is inoluded in the circuit, i6 1s 
in theory virtually impossible to reach the Townsend 
criterion for breakdown Experimentally, however, 
no difficulty 1s experienced in causing a breakdown 
under these conditions. 

The appleation of stochastic methods to the 
Townsend theory of breakdown shows that, even if 
the secondary process 1s assumed to be the fastest 
possible, that 1s, entirely photoelectric in nature, the 
calculated formative time-lags aie longer than those 
observed experimentally? and that the discharge 
would be diffuse Expermentally, the discharge 1s 
observed to be filamentary 

Further, the velocity of observable Jummosity 
across the gap, on the Townsend theory, 1s slower 
than the experimentally observed velocity by a factor 
of about 104 

The above evidence suggesis that m addition to 
the Townsend mechanism, a streamer-like mechanism 
is also mvolved m the breakdown of the uniform 
field gap 1n air for values of pd ~ 500 mm. Hg cm. 
The best agreement with the available experimental 
evidence appears* to be obtamed by postulating 
that the current build-up due to the Townsend prim- 
ary and secondary processes provides conditions 
favourable for the mutiation of the streamer. The 
streamer then moves across the gap and causes the 
breakdown to be completed Such a postulate also 
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provides a single theory to explam the breakdov 
of gaps of different geometry, the geometry decidr 
the manner m which the critical conditions i 
streamer initiation are established. 

On the above mechanism, i$ can be shown th 
the existence of a secondary process 18 not essent: 
to cause breakdown, and that the failure of sor 
experimenters to detect a secondary process is therel 
explained. 

A full discussion 1s bemg prepared for submussr 
elsewhere. This work was done durmg my tenu 
of an I.C I. research fellowship, which 1s grateful 
acknowledged 

R F. Saxe 
Department of Electrical Engineering, 
Queen Mary College, 
University of London, 
London, E.1. 
Sept 29 


1 mí Jones, F pand Parker, A D, Proc Roy Soc, A, 918,: 
? Fisher L H, and Bederson, B, Phys Rev, 81, 109 (1951) 


Preparation of Solid Solutions of Free 
Radicals at Room Temperature 


ORGANIC free radicals can be produced by irradi 
tion. with ultra-violet light of molecules held m 
transparent 11g1d medium at low temperaturesb?, T. 
method consists 1n. dissolving a suitable substance, . 
in & solvent which forms a transparent glass « 
freezing. The solution 1s cooled to the temperatu 
of hquid nitrogen and exposed to ultra-violet lgt 
After a time 1t becomes coloured, and optical absor 
tion spectroscopy shows that free radicals have be: 
created. These radicals persist until the glass 
warmed so as to lose its rigidity Such radicals mi 
be formed m several ways, but the sumplest of the 
18 fphoto-oxidation"!—the ejection of an electron fro 
the Jlummated molecule, D. We restrict ourselv 
to those substances which form radicals only by tl 
process. It seems that the high viscosity of t. 
glassy solvent prevents the recombination of t 
resulting radical :10n, D+, and the ejected electro: 

The use of solutions at the temperature of liqu 
nitrogen is not always convenient, so we ha 
investigated the possibility of producmg free raduct 
at room temperature Instead of usmg a solve 
which freezes to a glass, we tried to create fr 
radicals m a medium which 1s glass-like at roc 
temperatures and which, moreover, can be form 
without heating A solid solution in transpare 
methyl methacrylate plastic (ICI ‘Perspex’) w 
used, and this was ulumimated at room temperatu 
Such & solution was prepared as follows sor 
N,N'-betramethyl p-phenylenediamme (‘Wurstei 
base’, (CH;,N C,H, N(CH,),), which 1s known 
form free radical ions by photo-oxidation, w 
dissolved m chloroform, and mixed with a hqu 
solution of ‘Perspex’, also ın chloroform. The flu 
was then poured on to a glass plate and the chlor 
form evaporated, leaving a thin film behmd. Aft 
illumunation at room temperature for 5 mun. wi 
ultra-violet light from a high-pressure mercury lam 
the film turned brown It was shown by means 
paramagnetic resonance? that free radicals were nc 
present in the film A sample was made by foldr 
the film into a pellet, and a smgle paramagne: 
resonance absorption line was found, a few gauss 
width and with g = 2 001 + 0 002, which is typic 
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Xf & free radical. The dependence of the resonance 
xbsorption on temperature was similar to that of 
Wurster's radical 10n, (CH,).N (C,H,) N(CH,),+, the 
ntensity of the absorption rismg to a maximum near 
200° K 4, 

Films of pure ‘Perspex’ showed no paramagneuc 
‘esonance after Wumimation with ultra-violet hght 

The experment was repeated with a solution 
X p-phenylenediamme, NH, CH, NH, which also 
orms free radical ions by photo-oxidation, though 
ess easily than Wurster’s base After 25 min 
llummation, the film became coloured, brown at the 
dges and grey-green in the centre Paramagnetic 
‘esonance showed that free radicals were present m 
ihe film, the concentration being greater imn the 
zrey-green part 

The radicals produced in this manner are rather 
stable. Paramagnetic resonance of about the origmal 
ntensity was found after the illuminated film had 
deen kept for a month at room temperature After 
xen months, however, paramagnetic resonance could 
10t be detected, although the film remained coloured 
it as noteworthy that, though these substances 
leteriorate in air, a sufficient number of molecules 
survive the film-makmg process to give a reasonable 
neld of free radicals. 

The use of a thm film allows the formation of free 
adicals throughout the sample, even by quanta 
sorresponding to wave-lengths where the absorption 
of the ‘Perspex’ becomes appreciable (less than about 
3,000 A) These radiations will, however, be able 
o pass through such a thm film Furthermore, a 
hin transparent film should be convenient for optical 
neasurements, and this technique should be useful 
‘or studying free radicals which are normally unstable 

We are indebted to the University of Oxford for 
he award of a Pressed Steel Co, Ltd, research 
ellowship (D. B ), and to the Department of Scientific 
ind Industrial Research for a maintenance grant 
A.C R-I) durmg the tenure of which these 
'esearches were carried out 

D Bur 
A C RosE-IunNES 
Clarendon Laboratory, 
Oxford. 
Nov. 6. 
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Solubility of Oxygen in Water 


In a recent communication, Truesdale and Down- 
ng! reported that the values for the solubility of 
oxygen in de-ionized distilled water, determined by 
ihe Winkler? method, were significantly lower than 
ihe standard values commonly employed? They 
fave a new empirical equation valid m the range 
)-40? C , relating the solubility and the temperature 

In connexion with some investigations on the 
ialtimg-out of oxygen m aqueous electrolytes a 
iumber of determmations of the solubility of oxygen 
n distilled water at 25? C were made over a period 
of several months The Winkler method, modified 
;0 the extent that 0 OIN thiosulphate mstead of 
) 025 N usually recommended was employed and, 
is m the case of the authors mentioned, air freed 
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from carbon dioxide and saturated with water vapou 
was used In the experimental arrangement the au 
was drawn slowly through the water until equilibrium 
was established i 

The results obtamed at 25°C. m five series of 
determmations gave values, corrected for pressure, 
m the range 8 07 +005 ppm. The equation of 
Truesdale and Downing yields at 25°C a value 
of 8 ll ppm, while the figure quoted m “Standard 
Methods"? 1s 8 38 ppm. The present results are 
an independent confirmation of the resulis recently 
reported and underlme the need for a revision of the 
‘standard’ values 

J A ALLEN 

Department of Chemistry, . 
University of Tasmania, 

Hobart, Tasmania . 

Sept 2 


1 Truesdale, G A, and Downing, A L, Nature, 178, 1286 (1954) 
* Winkler, L W, Ber dtsch chem Ges 21, 2843 (1888) 


3 American Public Health Association, “Standard Methods for the 
Examination of Water and Sewage” 9th edit (New York, 1946) 


Oxygen Exchange between Nitrous 
Acid and Water 


Tue exchange of oxygen atoms between nitrous 
acid and isotopically enriched water has been followed 
by the isolation of the nitrous acid as its insoluble 
silver salt, and the decomposition of this salt, to 
water, by heating with dry ammonium chloride 
wn vacuo. The water produced was then equilibrated 
with carbon dioxide, and the isotopie content of this 
gas determined mass spectrometrically 

The work of Hughes, Ingold and Ridd, and Schmid 
(summarized m ref 1), showed that under appro- 
priate conditions the active mitrosatmg agent m 
diazotization was dimtrogen trioxide, N,O;, formed 
by the reaction 


H,N*O, + NO-, = N,0, + H,O, (1) 


but that under somewhat different conditions the 
reagent was either the nitrous acidium 10n, H,N+O,, 
or the mtrosonium ion, N*O, derived from it. 

Any of these entities, or all, could give oxygen 
exchange between nitrous acid and water, by re- 
action (1), by the hydration of the nitrosonium 10n 
(2), or by the reaction between water and the nitrous 
acidium ion (3) 


N*O + H,O = H,NtO, (2) 

H,O + H,N*O, = H,N*tO?9O + HO (3) 

A distinction between some of these mechanisms 
can be made by followmg the dependence of exchange- 
rate on the concentration of mtrous acid It can 


readily be shown that exchange by reaction (1) will 
follow the kinetic law 


Rate = k, [HNO,]?, 


where [HNO,] ıs the concentration of molecular 
nitrous acid , but that reactions (2) and (3) will give 


Rate oc [H+] [HNO,] 


To allow the isolation of sufficient material for our 
isotopic analysis method, a solutign of sodium nitrite 
(concentration varymg between 0 4 and 1M) was 
used, and to this was added not more than one-fifth 
the equivalent of perchloric acid. Under these 
conditions we can assume the concentration of mole- 
cular nitrous acid to be given by the stoichiometric 


84 NATURE 





20 T5 io 
log [HNO,]} 


Dependence of exchange-rate on concentration of nitrous acid in 


absence and presence of other 10ns ©, no added ions > 
[NOs], 0 529 M, x, [C0], 0 445 M, m, [CI-], (a) 2 36 M, 
(b) 2 31M, &, [Br], (a) 1 265 M ; (b) 1 067 M 


concentration of perchloric acid, after correcting 
for the mutial decomposition of the nitrous acid 

The relation between exchange-rate and concentra- 
tion of nitrous acid 1s plotted logarithmically m Fig 1, 
and the straight lme 1s drawn with a slope of 2 This 
clearly shows the dependence of exchange-rate on 
[HNO,]*, and the results do not fit the kmetic forms 
of reactions (2) and (3) Weare able to show that under 
our conditions the addition of even high concentra- 
tions (c. 0 5 M) of sodium perchlorate and nitrate 
have no very marked effect on the exchange, but 
that the halide ions Cl- and Br~ enhance the rate 
of exchange, presumably by the reaction 


H,N*O, + X- = NO — X + H,O 


(where X = Cl,Br), a reaction which ıs known to play 
a part ın the halide 10n catalysis of diazotization?, 
It 1s mstructrve to compare the values which we 
observe for k, the second-order rate coefficient for 
oxygen exchange with respect to HNO,, with the 
second-order rate coefficient for diazotization under 
conditions m winch the rate 1s mdependent of amme 
concentration The value of k, for oxygen exchange 
15 92 mol 1-! mimn-i, and that for diazotization 
(private communic&tion, Hughes, Ingold and Ridd) 1s 
40 mol 1-! mm -! (this latter value is somewhat 
dependent upon the value taken for the dissociation 
constant of the nitrous acid, whereas the correspond- 
ing rate-coefficient for oxygen exchange 1s mdependent 
of this constant); we have calculated the diazotiza- 
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tion-rate using the value of 3 2 x 10-4 mol. 1.-!, at 0 
for the dissociation constant?. The agreement b: 
tween these rates 1s reasonably close, particularly 1 
view of the widely differmg reagent concentrator 
used (the diazotization expermments were carried ot 
with reagent concentration c 10 M, private com 
munication, Hughes, Ingold and Rudd) 

If we assume an exchange mechanism, under ov 
experimental conditions, mvolving attack of nitrit 
10n on the nitrous acidium ion, we can use the dat 
of the halide 10n catalysis to calculate the reactivitic 
of chloride and bromide 1ons, relative to nitrite 10 
taken as unity, towards the nitrous acidiam ion th 
values are CI, 0 38, Br~, 046. The value fc 
bromide ion 18, as expected, greater than for chloride 
and 1s comparable with the value of 0 54 obtame 
by the measurement of bromide-ion catalysis ¢ 
diazotization (Hughes, Ingold and Rudd, privat 
communication) In the exchange measurements n 
correction has been made for any 1onic strongt. 
effect caused by the added halide 10ns 

It 1s probable that at higher acid concentration 
the nitrite 10n concentration will be reduced suffi 
ciently to allow exchange by reactions (2) and (3 
with a consequent change of kmetice form. 

We are indebted to Profs E D Hughes and C. K 
Ingold, and to Dr. J H Rudd, for their advice an: 
for ther prior communication of ther diazotizatioi 
results 

C A Bunron 

D R LLEWELLYN 

GQ STEDMAN 
Willam Ramsay and Ralph Forster Laboratories, 

University College, 
London, W C 1 
1Ingold, “Stiucture and Mechanism in Oxrganic Chemistry", 38 
(Bell, 195 

2 Klemenc and Hayek, Monatsch , 64, 407 (1929) 


Structure of Sterculic Acid 


THE structure of sterculic acid, the major com 
ponent of the kernel oi of Sterculia foetida, ha 
attracted the attention of various workers Hulditcl 
et al} failed to isolate the acid but concluded fron 
the constants of the oul and the mixed methyl ester 
and some degradative experments that ıt wa 
12-methyl octadeca-9 11l-dienoie acid Steger anı 
Van Loon*, workmg on the mixed fatty acids 
deduced that ıt was probably a hydroxy acid 
C,,H,,0, However, recently Nunn? has isolated thi 
acid, C,,f1,,0,, by the method of wea complexes anc 
suggested rts structure as w-(2n-octyleycloprop-1-envl) 
octanoie acid (I) 


CH,—(CH,),—C=C 
NU 


CH, 
q) 


Nunn has based this structure mainly on the stron; 
band at 9 8u m the infra-red spectrum of dihydro 
sterculic acid He has, however, not taken the infra 
red curve of the sterculic acid 1tself, and the position 
of the double bond seems to have been fixed withou 
any supporting evidence 

In this laboratory, sterculic acid has been sep 
arated from the mixed fatty acids by low-temperatun 
fractional crystallization m the colourless erystallin 
form, C,,H,,0. (mp 19°, n?? 1 4758) Its catalytx 
hydrogenation gives dihydro- and tetrahydro-stereuly 


COOH 





(CH), 
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weids, suggesting the presence of two, o1 the equiva- 
ent of two, double bonds 

From the iodine value (98 2) and diene value (40 3), 
t may be mferred that these double bonds are prob- 
ibly conjugated, although the ultra-violet absorption 
spectrum does not show any band m the region 
1200-3200 A The infra-red curve, however, gives 
‘lear mdication of a cyclopropane ring at 9 96p and 
| double bond (C = C) at 6 09u on the shoulder of 
ihe strong carbonyl band at 5 9 

The cyclopropane ring exhibits typical unsaturation 
;owards many specific additive reagents, as demon- 
strated by Kohler and Conant‘. Therefore, the cyclo- 
oropane rng m sterculic acid may form a ‘conjugated 
system’ with the double bond, resulting m structure 
dI) 


oF (GH) Orn Gr OH (Gy 000H 


CH, 
(II) 


Reduction and oxidation products obtamed by 
various investigatorsb? and also by us find ready 
explanation with this structure 

Further, the synthesis of compound I has been 
affected from stearolie acid by the action of diazo- 
methane This synthetic product gives an infra-red 
curve which is different from that of steiculic acid, 
thereby conclusively showmg that the structure (I) 
tS nob correct 

The details of this work will be published elsewhere 


J. P. VERMA 
Buona Nara 
J. S AGGARWAL 


National Chemical Laboratory of India, 
Poona 8 
Sept 3 
t Hulditch, Meara and Zaky, J Soc Chem Indust, 60, 1982 (1941) 
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Separation of Saponins by Paper 
Chromatography 


Iw the course of a study on the composition of 
saponins from Indian raw materials, difficulties were 
encountered m the complete separation of the 
glycosides in pure form by chemical means. The 
usual method of repeated precipitation with solvents 
is not dependable and does not ensure the chemical 
purity of the separated products, the more so because 
many of the saponins are hygroscopic 

A convenient method of separation has now been 
developed by paper partition chromatography The 
spray reagent used was sodium periodate m alkalme 
permanganate solution, recently reported by Lemieux 
and Bauer! for the detection of carbohydrates, this 
has been found to be satisfactory m the case of 
saponms, giving permanent brown spots against a 
white background. 

Quahtative characterization of the fairly pure 
saponins’, isolated m this laboratory, was carried out 
on Whatman No. 1 filter-paper by the ascendmg 
method? with the system n-butanol- acetie acid — 
water (4 1 5) for 10-24 hr, and the dried papers 
were sprayed with a freshly prepared solution of 
sodium meta-periodate m alkalme potassrum per- 
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Table 1 
No of sap- | No of sapon- 
Saponins isolated onins isolated | ins as shown 
from by chemical | by chromato- | Ry values 
E method graphy 
Entada scandens (Gila) 2 2 (1) 0 246 
2) 0 386 
Balanites roxburghu a j 
(Hingora) 
Balanues roxburghw 
pericarp 1 1 
Balanates roxburghi 1 2 
kernel 
Sapundus trifolvatus 1 i 
(Ratha) 
Bassa latifoha 1 1* 
(Mahua) 











* One distinct spot and two idistinct spots gn the strip 


manganate solution The papers were left for an 
appropriate time (5-6 mun.) before they were washed 
with running water, when distmct brown spots of 
saponins appeared agamst the almost white back- 
ground of the paper On drymg, these spots re- 
mained unchanged for an indefimte period 

The Ep values found for the respective saponms 
are shown m Table 1 By employmg this method, 
it has been possible to show that the saponins, 
purified by the usual chemical procedure, are in 
some cases actually composed of more than one 
saponin. Other solvent systems are bemg examined 
Details will be published elsewhere m due course. 


N. L. DuvrA 
National Chemical Laboratory of India, 
Poona, 8 
Sept 10. 
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Techniques for labelling Trees with 
Radioactive Phosphorus 


Insects feeding on plants m nutnent culture 
solution have been labelled with tracer-levels of radio- 
active isotopes ın studies of insect feeding-habits! and 
msecticidal action?. Such insects have also been 
released ın the field for population studies, and others 
fed on labelled artificial diets have been used m the 
study of insect metabolism‘. 

To investigate the movement of the mealybug 
vectors of swollen shoot disease of cacao, techniques 
were studied for obtainmg radioactive trees for the 
subsequent labelling of insects at their feedmg sites 
under field conditions The artificial release of 
labelled insects m the field 18 unsatisfactory for such 
investigations 

By the first method a panel of baik was removed 
from the stem of Abutilon sp. and 1 5 mc of phos- 
phorus-32 m a volume of 3 ml held 1n a, ‘Plasticme’ 
cup was introduced laterally through the severed 
conducting vessels After 24 hr, leaves 4 ft above the 
area of introduction provided 300 counts/mm /sq om, 
and after 48 hr nymphs of Dysdercus sp feeding 
5 ft above the place of mjection provided 12-346 
counts/min This technique has been used successfully 
m translocation studies with dyes, and the resultmg 
mechanical damage to the tree 15 small The amount 
of radiophosphorus translocated is uncertain Because 
of the high residual activity on the ‘Plasticme’ cup, 
With high levels of activity, this technique presents 
some radiation hazard m the field Fig 1 shows that 
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Fig 1 Activity distribution on the cross-section of the trunk of 
Abutilon sp 1 ft above the position of application 


fourteen days after application the activity remained 
localized on that side of the stem at which the radio- 
phosphorus was mtroduced 

In the second method, 5 mo of phosphorus-32 in 
10 ml. of solution was mtroduced through a glass 
tube sealed with ‘Picme* wax mto a small hole at 
the base of a young Syringa vulgaris L Fig. 2 shows 
the activities recorded from 16 cm leaf disks cut on. 
the mam vems of opposite leaves 4 ft above the pomt 
of 1ntroduetion and 24 hr. after uptake of the active 
solution. The distribution of activiby withm the tree 
was very localized, but adult mealybugs (Planococcus 
caire (Risso) ) fed for seven days on young shoots 
gave counts of 18-42/mm. This technique produces 
httle mechanical damage to the tree, but minor leak- 
ages are difficult to elmminate. The efficiency of this 
technique may undoubtedly be improved by the 
methods employed for diagnosing muneral deficien- 
0168557 

By a third method, 1 mo ın 0 7 ml and 9 mo m 
1 5 ml of solution of phosphorus-32 was introduced 
mto two Douglas firs (Pseudotsuga taxfolka (Pow ) 
Britt ) by trunk implantation Such techniques have 
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. DISTANCE OF LEAF AXILS FROM BASE OF 
SHOOT (INCHES 


Tig 2 Activities from 1 5 em diameter leaf disks cut on the 
main veins of opposite leaves of a young shoot of Syringa vulgaris 
L 24hr after the introduction of 5 me of phosphorus-32 
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Table 1 COUNTS PER SEC RECORDED ON THE CUT ENDS OF T 
TRUNKS OF Pseudotsuga taxefolia (POIR) BRITT IMPLANTED Wl 
1 MO AND 9 MO OF PHOSPHORUS-32 







































Dose 
Height 9 mc 1me 
above 
ground | Trunk Trunk 
(fi dia- |counts/ diameter 
meter | sec (n) counts/sec 
Qn) 
4 33 300 37 80 
6 81 500 35 4 
8 30 350 35 12 
Bafi H : 
N IN 
14 25 200 30 ag 0g V 
16 20 80 A 15158 poi mme: oe Be 
18 18 90 1821 7--Bg 
20 14. | 100 1520 5--Bg 
22 10 60 
24 06 7 
26 04 2 





= Bg = counts approximating to background-level (3 counts/se: 


Table 2 COUNTS PER SEC RECORDED ON THE TRUNK SURFACE 
Pseudotsuga tamfoha (POIR) BRITT IMPLANTED WITH 9 MO 
PHOSPHORUS-32 











Height above Surface 
ground 
(ft) Front Left Back Tught 
3 zo > 2,000 80 » 2,000 
position of 
umplantation | |.— 
5 7 == Bg = Bg 70 
7 10 == Bg <= Be 70 
9 <> Bg 2 Bg - Be 400 
11 11 = Bg = Bg 400 
13 3 => Bg 7 170 
15 5 1 40 140 
17 3 12 100 120 
19 T 60 110 90 
21 7 50 90 50 
23 12 50 60 40 
25 5 2 2 4 











Growing tip, <> Bg Tips of lateral branches, 0-80 





= Bg = counts approximating to background-level (3 counts/sec 


been used ın studies with systemic insecticides? Th: 
glass ampoules contaming the active solutions we 
inserted into lan holes m the trunks and were the 
broken within the trees by knocking m tight-fitti 
wooden plugs Hight days after implantation, tot 
activities were recorded on the cut ends of 2-{ 
lengths of trunk at various elevations (Table ] 
Activities were also recorded on the trunk surfar 
of the tree mmplanted with 9 me (Table 2), th 
was not possible with the tree implanted with 1 mc 
but 15 counts/see were recorded at the tips of later 
branches at about 15 ft above the ground. 

In both trees 16 was estimated that about 95 p 
cent of the activity remained at the position + 
implantation Table 1 mdicates the localization « 
activity at certam levels and ın certain branches : 
the mam trunk Table 2 indicates a marked locahzi 
tion on one side of the trunk, particularly so at tl 
9-11 ft level, at which region there is a decrease ı 
total activity recorded on the cut ends It 1s eviden 
therefore, that at this level the path of translocatio 
appioaches the surface of the trunk and that hight 
measurements result from a decrease m absorptic 
thickness of the wood 

The trees appeared noimally healthy at the tim 
of fellmg. This technique reduces radiation hazar 
m the field to a mmimum The sizes of hole an 
ampoule do not permit the use of large volumes : 
active solution or phosphate carrier which mugl 
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assist in translocation from the position of implanta- 
tion. 

The methods described are suitable for obtammg 
radioactive host plants of msect populations m the 
field All three techniques suffer from two dis- 
advantages, namely, the translocation of phosphorus- 
32 from the pomt of application is small and the 
distribution of tracer within the tree is localized 
Sunilar results were obtamed with calcrum-45 and 
rubidium-86 imjected into yellow bwch? Future 
investigations will be directed towards methods of root 
appheation and the use of carriers to aid m tracer 
distribution Autoradiography will be used to 
elucidate the pattern of distribution withm the 
conducting tissues 

These experiments were initiated when I was at 
the Isotope School, Atomic Energy Research Estab- 
hshment, Harwell, and I wish to thank Mr. R A 
Faires, of the School, for much valuable advice and 
help, also Dr Leyton, at the Forestry Department, 
Oxford, and Dr Scott Russell, Department of 
Agriculture, University of Oxford, for their interest 
n the work. This communication is published with 
the consent of the Director of the West Afnean 
Jaeao Reseaich Institute, Gold Coast 

P B CORNWELL 
West African Cacao Research Institute, 
PO Box 8, 
Tafo, Gold Coast 
Aug 3 
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Acceleration of Citrate Oxidation in 
Yeast by Aspartic Acid 


CrrRATE oxidation in cell-free extracts of Saccharo- 
wees cerevisiae has previously been reported to be 
tunulated by a weakly basic factor present m boiled 
‘east juice! Tt was afterwards observed that 
mmonia accelerates citrate oxidation when added 
o the assay system for oxidation factor, and sig- 
ificant amounts of free ammonia were found in the 
oed yuice prepared from the DCL commercial 
akers’ yeast mvestigated? In a further study of 
ifferent strams of yeast, high oxidation factor 
ctivity has now been observed m ammonia-free 
xtracts of Anheuser-Busch commercial bakers’ 
east when added to a particulate-free enzyme from 
he same organism In these preparations all activity 
3 due to free L-aspartic acid, present m a concentra- 
ton of 4 6 uM]gm yeast The end-product of citrate 
xidation m the presence of aspartic acid 1s glutamic 
cid The reaction requires the addition of dı- o1 tri- 
iyndme nucleotide coenzymes This is illustrated 
aFig 1 

Excess coenzyme does not inhibit the increased 
itrate oxidation m the presence of aspartate (aspart- 
te reaction) This clearly distinguishes the effect 
f aspartate m yeast from the effect m certam mam- 
oalian systems where aspartate can be shown to 
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Aspartate 
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E Control 
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E 
E . 
s 1 
5 
x 
0 
0 300 600 900 
Diphosphopyridime nucleotide added (ugm ) 

Tig 1 Dependence of the aspartate reaction on coenzyme 


Tube contents 44M citrate, 50 ugm magnesium, 0 3 ml enzyme 

dialysed 24 hr agamst 0 1 Å potassium phosphate, pH 71, at 

0°C , final vol 10 ml Incubation, 30 mm at 37°C 2 'uM 

L-aspartate added as mdicated In ‘the presence of excess di- 

pyridme nucleotide, 04 uM glutamate was formed in the 
control, and 2 2 uM 1n the presence of aspartate 


accelerate citrate oxidation by mereasing the tuin- 
over of reduced coenzyme 

The yeast enzyme actively catalyses the trans- 
&mmation reaction 


Aspartate + «-oxoglutarate = oxalacetate -+ 


glutamate (1) 


Any «-oxoglutarate formed from citrate in the 
presence of aspartate would react to form glutamic 
acid This reaction, however, cannot explam the 
stimulation of citrate oxidation by aspartate, as the 
breakdown of citrate to «-oxoglutarate 1s irreversible 
m the present system Nor do either aspartate or 
x-oxoglutarate affect any of the following enzymes 
involved in citrate oxidation aconitase, the «socitric 
dehydrogenases specific for dir. and tri-py1idime 
nucleotide, and oxalosucemic carboxylase The latter 
enzyme in all respects resembles the enzyme from 
pigeon breast muscle studied by Ochoa and Weisz- 
Tabor? 

Further evidence against the participation of 
reaction (1) m the aspartate reaction is presented in 
Table 1 


Table 1 CONDITIONS AS FOR Fig 1  L-GLUTAMATE (20 uM), OXAL- 
ACETATE (5 uM) ADDED AS INDICATED 


Additions Citrate metabolized 
(uM) 
— 147 
Aspartate 2 73 
Glutamate 1 33 
Glutamate and aspartate 2 57 
Ovalacetate 108 
Oxalacetate and glutamate 3 07 
Osalacetate and aspartate e 108 


An excess of glutamic acid sufficient to prevent 
ieaction (1) from proceeding to the mght has no 
appreciable effect on the aspartate reaction Gluta- 
mate + oxalacetate simulate the effect of aspartate, 
presumably by giving rise to aspartate The strong 


- 
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mhibitory action of oxalacetate would be expected 
on the basis of reaction (1) or any other trans- 
amination reaction of aspartate 

In agreement with previous results‘, the aspartate 
reaction, hke other transamunations, 1s mhibited by 
high concentrations of cyamde Pyridoxal phosphate 
causes no stimulation. The nature of the trans- 
amination volved in the aspartate reaction remains 
unknown Ammonia, which activates citrate oxida- 
tion m both the DCL and the Anheuser-Busch 
strams of yeast, probably acts by a mechanism simular 
to the aspartate reaction. 

This work was supported by grants from the 
J. C. R. Libson Fellowship and the Damon Runyon 
Memorial Fund. for Cancer Research. 

E C FourxsEs 
May Institute for Medical Research, 
Jewish Hospital Association, 
Cmemnati, Ohio 
Sept 14 
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Distribution of Adrenaline and 
Noradrenaline in the Adrenal Medulla 


Iw previous papers! I have described two histo- 
chemically different types of chromaffin cells in the 
adrenal medulla of the rat. Adrenal medullas of 
several species have now been studied using the same 
histochemical methods, and adrenaline and nor- 
adrenaline determinations made, The presence of 
brightly fluoresemg cell groups against a dark back- 
ground of non-fluorescing medullary cells was a con- 
stant findmg 1n formalin-fixed sections of the adienals 
of most species. Table 1 shows the proportions 
covered by fluorescing islets and the percentage 
amounts of noradrenaline m adrenal medullas of 
different species Good correlation between. the islet 
content and the noradrenaline content 1s obvious 


Table 1 














Noradrenaline content Fluorescing tissue 
Species (% of both catechols) | (% of whole medulla) 

i 
Cat ! 35-60 e 50 
Dog 20-40 c 40 
Hamster 25-40 c 30 | 
Mouse 15-35 c 25 
Rat 10-20 e 15 
Guinea pig 1 5 +? 
Rabbıt 8 0 

l zi 





In order to study the effect of adreno-medullary 
stimulation, male rats were mjected subcutaneously 
with insuhn (0 610/100 gm body-weight at 9 a.m, 
the same dose at 12 o'clock , killed at 4 p m ), or with 
nicotine (c 1 mgm /100 gm body-weight , killed 1—24 
hr later) Chronic overdosage of nicotine was caused 
by mjecting 2-4 mgm. of nicotine daily for about 
6i months, these rats were kiled about two weeks 
after the last injection. The results are summarized 
m Fig 1, which shows that msulm causes a selective 
depletion of adrenaline and disappearance of the 
chromaffin reaction from all but some medullary cells, 
which form islets closely similar to the fluorescmg 
islets The fluorescence of these islets was not affected 
by msuhn. After a single injection of mcotme, on 
the contrary, a selective loss of noradrenalme and 
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TREAT- | AUTO | CHROM- 
MENT | FLUOR  AFFiN &. | 428 NOR 
INSULIN 
(AC) 
NICOTINE 
(AC) 


NICOTINE 
(CHR) 










NONE 








Fig 1 Schematic illustration of the effects of insulin and nicotine 
on the histochemistry and catechol amine content of rat adrenal 
medulla Duistribunon of fluorescing substances in the formalin- 
fixed sections 1s indicated 1n white , chromatin materials are shown 
The heights of the columns on the right refer to 
adrenaline and noradrenaline concentrations, expressed as per 


as black 


cent of dry medullary tissue AC = acute, CHR = chronic 
disappearance of fluorescing and chromaffin matenals 
from the ‘islet’ cells were observed However, the 
response was somewhat variable Prolonged treat- 
ment with nicotme caused a medullary hyperplasia 
associated with a pronounced increase in the relative 
amount of fluorescmg medullary tissue and m the 
noradrenaline content All these observations suggest 
that the two lands of medullary cells bear specific 
relations to the storage and secretion of the two 
lands of adreno-medullary hormones, a view already 
put forward in the earher papers! 

The problem was investigated more directly in the 
cat and the hamster Serial sections were prepared 
of fresh-frozen glands Every other section was fixed 
m formalm and examuned for the distribution of the 
fluoresemg islets, and the alternate sections were 
freeze-dried Information obtamed from neighbour- 
mg formalin-fixed sections was used to dissect small 
pieces of the freeze-dried sections with variable pro- 
portions of fluorescmg tissue A piece with much 
fluoresomg tissue always contaimed a higher propor- 
tion of noradrenaline than a piece with little islet tissue, 
taken from the same section Small amounts of nor- 
adrenaline were nevertheless regularly found in pieces 
supposed to contain no fluoresemg cells The fluor- 
eseing islets were too small to allow mechanical 
separation of pieces conteining exclusively fluorescing 
cells. Pieces with c 70 per cent of islet tissue were 
found to contain approximately the same proportion 
of noradrenaline 

The observations mdicate that some adreno- 
medullary cells contam much adrenaline and little 
noradrenaline, whereas other cells—which can be 
demonstrated by fluorescence microscopy of formalm 
fixed sections—contain predominantly or exclusively 
noradrenaline The fact that noradrenaline forms a 
strongly fluoreseing, poorly water-soluble substance 
with formalin, which adrenalme does not, suggests 
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at formalm fixation ıs a land of histochemical 
ethod for the selective demonstration of nor- 
lrenaline in the adrenal medulla, a point now under 
ore detailed study. 

While this work was m progress, Hillarp and Hok- 
1? described a technique for histochemical demon- 
ration of noradrenaline Wath this technique, using 
ffered potassium iodate, they also came to the 
nelusion that the two medullary catechol amunes 
ə stored m two different kinds of cells 

I am grateful to Prof J H Gaddum and to Di. 
athe Vogt for ther guidance and laboratory 
cuties durmg the academic year 1952-53, which | 
ent in the Department of Pharmacology, University 
Edinburgh 

O ERANKO 

stitute of Occupational Health, 

Tyoterveyslaitos, Helsmki 

Nov 12 


rro 9 , Nature, 188, 250 (1951), Acta Anat, 16, Supp 17 


itinko, O (in course of publication) 


ullarp, N -Å , and Hokfelt, B , Acta Physiol Scand , 80, 56 (1953) 
Endocrinol , 55, 255 (1954) 


Cyanide-resistant Mitochondria from the 
Spadix of an Arum 


HigHuy active preparations of mitochondria have 
en obtained from the spadix of Arum maculatum: 
ese exhibited the ability to oxidize acids of the 
'ebs's cycle and pyruvic acid m their presence No 
rrier needed to be added and the terminal oxidase 
sponsible for the oxidations was not identified The 
spiration of shees of spadix is not inhibited by 
anide*, even though 15 1s very rapid, with Qo, rismg 
31 8. As mitochondna are generally supposed to 
omote respiratory oxidations through their con- 
ned cytochromes, the reaction of these aroid 
tochondna to cyanide is of obvious mterest 
Using the method of Hackett and Simon, we were 
le to prepare mitochondrial suspensions of high 
tivity The extraction and suspension medium 
atamed 0 05 M phosphate buffer, pH 71,02M 
rose, and 0 001 M magnesium sulphate, before 
ygen uptake was measured, 0 0004 M adenosine 
phosphate was added Endogenous respiration in 
is medium was virtually ni im all preparations 
[dition of citrate, a-ketoglutarate or succinate at 
J2 M concentration caused rapid uptake of oxygen 
)02 M Pyruvate m the presence of 0 002 M malate 
8 also oxidized 
After two hours mceubation at 20°C the contents 
the manometer flasks contaming no substrate and 
th «-ketoglutarate added were exammed for acid 
"mation by paper chromatography I-ml aliquots 
m each were deprotemized with 2 volumes of 
ianol, and the dred supernatants, after acidifymg 
th hydrochloric acid, were extracted with srx lots 
10 ml of ether The ether extracts were run 
two-dimensional chromatograms usmg ethanol- 


lei 1 ME MITOCHONDRIAL SUSPENSION = 2 GM FRESH WEIGHT 
OF Tissue TOTAL VonuwE, 80ML T = 20°C 














Substrate Oxygen uptake | Hydrogen cyamde 
(ul) im 15 min added 
NU 0 
Citrate 150 
a-Ketoglutarate 293 
Succinate 388 
Pyruvate + malate 115 
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Rp scale , aleohol-ammonia-w ater 
04 03 02 01 0 
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Rp scale, mesityl oxide-formic acid~water 
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08 





10 


Mesityl oxide solvent front 
Fig 1 


ammonia and mesityl oxide — formic acid as solvents’. 
After spraymg the dried papers with bromo-phenol 
blue, no acids could be detected m the control experi- 
ment , but large amounts of citrate, malate sucemate 
and fumarate had been formed during the incubation 
with «-ketoglutarate, as shown m Fig 1 All the 
a-ketoglutarate added had been oxidized 

Addition of 0 001 M hydrogen cyanide with the 
substrate caused no inhibition of oxygen uptake m 
the presence of citrate or succmate during the first 
15 min. There was no inhibition m the presence of 
«-ketoglutarate, and the pattern of acid formation 
was not changed either, but here the cyanide would 
probably be removed as cyanhydrm of the keto-acid 
present in large excess 

After longer periods partial inhibition slowly 
developed ın the presence of succinate After two 
hours 1t amounted to about 60 per cent, but by this 
time the rate m the control sample had itself fallen 
away considerably In the presence of citrate no 
inhibition or slowmg down had appeared after 55 min 

These experrments appear to confirm the suggestion 
that the mitochondria of Arum spadix are able to 
catalyse a Krebs’s cycle of reactions , but they also 
indicate that at least some of the oxidations on which 
ib 18 based are not inhibited by 0 001 M cyanide 
The partial mhibition that develops slowly m the 
presence of succmate 1s very different from the rapid 
and complete mhibition of the usual metallic oxidases 


W O. James 

Darexs C Errrorr 

Department of Botany, z 

University of Oxford 
Oet 29. 
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Chelated Iron Compounds for the 
Correction of Lime-induced Chlorosis in 
Fruit 


LIME-INDUCED chlorosis of fruit trees is a serious 
problem on calcareous soils m Great Britam, and 
until recently the only practical means of correcting 
this disorder was a combmation of grass cover and 
trunk myection of mon salts. The mjection method 
is laborious, transient in effect and often causes 
severe damage to the trunk, especially to Prunus 
species Soil treatment with iron salts has not 
been effective owing to precipitation of iron in the 
soil 

A new approach to the problem followed the 
discovery by Jacopson! m 1950 that ferrie dipotassrum 
ethylenediamine-tetraacetate (Fe-EDTA) was a satis- 
factory source of iron for plants growing in culture 
solutions at high pH In 1952 Stewart and Leonard? 
showed that 10-20 gm of chelated iron per tree (as 
ferric dipotassium ethylenediammne-tetraacetate) would 
control iron. chlorosis (copper-induced) of citrus trees 
growing m acid soils Under alkaline conditions, as 
much as 100-300 gm of chelated iron per tree 
was necessary to control lime-induced chlorosis? 
The authors considered that such large amounts 
might render the method impracticable for field 
use 

Recently, two new chelating agents for trivalent 
non have been described by Chaberek and Bers- 
worth* They are N,N’-dihydroxyethylethylene- 
ciamine-diacetic acid (HEEDDA) and N-hydroxy- 
ethylethylenediamme-triacetic acid (HEEDTA) The 
iron chelates of these two acids, together with that 
of diethylenetriamme-pentaacetic acid (DTPA), have 
been shown by Wallace eż alé to be more effective 
m correcting lime-mduced chlorosis of ornamental 
trees than ferric dipotassrum ethylenediamme-tetra- 
acetate 

In 1953 small-scale field-trials were started by 
us to test the effect of ferric disodium ethylene- 
diamine-tetraacetate, as soil dressings and foliage 
sprays, on lime-mduced chlorosis m red currants, 
plums and pears Rates of soil dressings were based 
on the early work of Stewart and Leonard (loc cu) 
for citrus 1n acid soils These rates proved ineffective 
under the alkalme soil conditions The fohage sprays 
showed promise and no damage occurred on plum 
and red currant at concentrations of 0 1 per cent or 
less ‘An account of these prelrmmary trials has been 
given by Bould* 
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Further experiments were made m 1954 on pe 
and plum growing m a highly calcareous soil of g 
7 8, using mereased rates of application of fer 
disodium  ethylenediamune-tetraacetate as a s 
dressing, and also varymg rates of ferric diethyler 
triamme-pentaacetate and ferric N-hydroxyeth; 
ethylenediamme-tnacetate For pear the chelat 
were appled m solution around the trees (within 
circle of 6 ft diameter) and thoroughly watered . 
Soil treatments and foliage sprays were also appli 
to chlorotic plum trees, var Burbank's Giant Pru: 
The ferric-ethylenediamme-tetraacetate was broadet 
on April 6 around the trees, within a circle of 12 
diameter, at the rate of 16 oz per tree (avera 
height 12 ft and girth 12 ın ) and lightly watered x 
the ferme N-hydroxyethylethylenediamme-triacets 
was apphed in a similar manner at 12 oz and 16: 
per tree 

Fohage sprays of both these salts and also of fer 
diethylenetriamme-pentaacetate, at O0 l per ce 
concentration plus a wetting agent, were applied 
plums on three successive occasions at petal-fi 
and after two fortnightly mtervals 

At another centre one foliage spray of fen 
diethylenetriamine-pentaacetate, at O1 per ce 
concentration plus a wetting agent, was applied 
extremely chlorotic peach trees on June 29 

The treatments, rates of appleation, and effec 
on chlorosis and extension growth of pear are sur 
marized in Table 1 Ferric disodium ethylenediamin 
tetraacetate and ferric diethylenetriamme-pent 
acetate at 8 oz per tree gave a complete control 
chlorosis and resulted m vigorous extension growt 
This 1s the first recorded response by fruit trees 
Great Britam to soil treatments There was 1 
observable response to the ferric N-hydroxyethy 
ethylenediamme-triacetate, but 15 should be pomt« 
out that the dressmgs of this compound suppl 
much less chelated won than the other two, ar 
further tests aie needed 

The plum trees did not respond to the s 
treatments This may have been due to tl 
failure of the iron chelates to penetrate vo tl 
plum roots The chelates were not thorough 
watered in as for pear, and a dry period follow: 
application 

The folage sprays on plum gave a commerci 
control of chlorosis, and, with the exception of ferr 
disodium ethylenediamme-tetraacetate which pr 
duced a httle margmal and tip scorch, caused > 
damage 


Table 1  ErFEOT OF Som DRESSINGS OF CHELATED [RON ON THE INCIDENCE OF LIME-INDUCED CHLOROSIS IN PEAR var CONFERENOE 0 
QUINCE ROOTSTOCK 




















Amount of chelated Date Tree height | Tree girth Chlorosis Extension growth 
Soil treatment iron (gm ) applied (ft) (an) 11-8-54 11-8-54 
802 Fe-EDTA per tree 32 0 8-4-54 5 Ni Vi 0 
1202 Fe-EDTA per tree 480 8-4-54 2 d xiu Nery good 
40z Fe-HEEDTA per tree 34 6-4-54 4! 7} Severe with necrosis Poor-medium 
H 6 (absorbed. on vormicultte) 
oz Fe-HE per tree 51 6-4-54 ók Very severe with necrosis Poor-medium 
8 oz Fe-HEEDTA per tree 68 6-4-54 4t 5 Nediunt-severe Medium 
Controls E — — — Very severe with necrosis Poor-medium 
1o0z Fe-DTPA per tree ili 11-5-54 5 54 Shght Med 
6 oz Fe-DTPA per tree 171 11-5-54 4h 5 Trace Good - 
8 oz Fe-DTPA per tiee 22 8 11-5-54 6 7 Nil Very good 
Controls e — — — — Very severe Poor 
45 Hy A TA per tree 16 2-6-54 5 54 Very severe with necrosis Very poor 
75 ml Fe-HEEDTA per tree 26 2-68-54 5 
150 ml Fe-HEEDTA per tree 53 2-6-54 a at eed PA Poet 
200 ml Fe-HEEDTA pei tree 70 2-6-54 8 5} Medium severe Good 
Controls = — — — Very severe Very poor 
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Three weeks after applymg a single foliage spray of 
ric diethylenetriamme-pentaacetate to peach trees, 
8 chlorosis had almost completely disappeared and 
ə leaves have remained green until the present 
te x 

These results mdıcate that control of hme-induced 
n chlorosis m. fruit trees 15 possible by soil treat- 
mt, providing sufficient iron chelate 1s used and it 
transported to the absorbing roots by 1ain or heavy 
wtermg The cost of adequate soil dressings of 
elates may prove uneconomic on a commeicial 
ile for certain fruit crops For plums and peaches 
e foliage spray method appeais to give a satis- 
story control of chlorosis, durmg the season of 
pheation, at a much lower cost Pear leaves are 
ore difficult to wet and they are damaged more 
sily than plum, apple and peach 

The full results of these and of further experiments 
ll be reported elsewhere 


C Bovrp 
mg Ashton Research Station, 7 
Bristol 
Sept 14 
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Acarine Disease of the Honeybee 
and Temperature 


Ir has been suggested from time to time that there 
ay be relationships between acarne disease of 
meybees and weather or othe: environmental 
ctors, but such a view has also often received 
rongly reasoned opposition, as by Phillips! and 
»rgenthaler?, and no rehable relationship with a 
ather factor has so far been forthcoming 
Ihave now found that if the areas between January 
stherms for 27° F and 54° F actual temperatures 
the northein hemisphere are shaded, upon a map 
the world, and areas between July isotherms for 
°F and 66° F are shaded the othe: way upon the 
ap, the two sets of shadings are found in super- 
sition in Brita and adjacent parts of Europe, 
id the doubly shaded areas correspond fairly closely 
ith the mam areas m Europe in which acarime 
sease 1s found Over the rest of the world (usmg 
œ corresponding July and January isotherms 
spectively 1n. the southern hemisphere) such overlap 
curs only in a few limited areas One of these 
eas i$ in Argentina, in which country acarine 
sease has been found In North America—reported 
ı have no acarne disease—there 18 no overlap except 
a very limited area on the extreme west Asia, in 
ost areas substantially without acarme disease, and 
frica and Australia, from which the disease has not 
'en 1eported, show only very small localized areas 
` overlap 
The theory 1s advanced that acarme disease 1s 
und only where overlap of these two temperature 
ands occurs, and that the areas where the two bands 
oss most centrally (as im Britain) are the areas of 
ghest mfestation New Zealand shows maiked 
verlap, particularly ın the south, and on this theory 
"ld harbour acarme disease if ıt were introduced, 
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though so fai the disease has not been reported fiom 
that country 

It 1s suggested that the action of high summer 
temperature in reducing the disease meidence 1s 
probably based on the faster working and shorter 
life-span of the worker bees which obtains under the 
more favourable foraging conditions, and which gives 
the mite less time to reach matunty and migrate 
from bee to bee, the low summer limit apparently 
comeides rather closely with the temperature lımıt 
for effective survival of the honeybee colony itself 
The action of low winter temperature m reducing the 
incidence of disease may be partly due to the dis- 
turbed state of a diseased winter cluster, rendering 
it less able to survive the severe conditions of a cold 
winter, while the high winter hmit may be prn- 
cipally a reflexion of the relativ8ly high summer 
temperature which, for physical reasons, 1n temperate 
zones, apparently almost always accompanies 1b 

Many significant direct correlations between. acarine 
incidence and temperature have been obtamed m the 
course of this work, for example, a coefficient of 
—0 50 (50 degrees of freedom, P < 0 001) for acarine 
disease and summer temperature m fifty-two counties 
in England and Wales on data by Butler?, and a co- 
efficient of + 0 51 (20 degrees of freedom, P « 0 02) 
for acarine disease and. winter temperature for twenty- 
two years on data for Britain by Morison‘, as well 
as highly significant correlations between incidence of 
acarine disease and January-July temperature-range, 
on either Butler’s or Morison’s data taken separately, 
and also between acarme disease and suitably selected 
phenological criteria on either of the above sets of 
data It has been found that the above correlations 
with summer and winter temperatures can be drawn 
togethei mathematically mto a single working 
hypothesis, which ın operation corresponds closely 
with the overlap of the isotherm ranges suggested 
above 

Calculations based on this hypothesis, using tem- 
peratures prevailmg im Britain in the appropriate 
years, agree with the tuning of the severe epidemic 
of acarme disease m Britam between about 1904 and 
1919, as well as the reduction m its meidence (evident 
m Morison’s data) at the present time They are also 
in agreement with the higher incidenee of acarme 
disease in Scotland than m England (also seen in 
Morison's data) and, when caleulations axe based on 
temperatures in Switzerland, with the much lower 
meidence m that country (Morgenthalei*) The calcula- 
tions show that at the temperatures of the major a1eas 
of North America, Africa and Australia, as well as most 
of Asia, the disease, on this hypothesis, would be 
unable to maintain. itself 

I wish to thank Prmerpal M A H Tincker and 
Dr G D Monson, of this College, fo: encouragement, 
Dr F H C Mairnott, of the University of Aberdeen, 
for statistical advice, and Dr C B Willams, of 
the Entomological Department, Rothamsted Ex- 
permmental Station, for constructive criticism Furthei 
details of this work will be published in due course 

E P JEFFREE 
Bee Research Department, 
North of Scotland College of Agriculture, 
Aberdeen 
Sept 10 ° 

1Phillips, E F, US Dept Agr Cue, 218, 7 (1922) 
* Morgenthaler, O, Z angew Ent, 19, 459 (1932) 
3 Butler, C G, dan App Riol, 32, 344 (1945) 
4 Morison, G D, Jeffree, E P, Murray, L, and Allen, M D (awaiting 


publication) 
5 Morgenthaler, O , Beth Schweiz Brenenztg , 1, 285 (1944) 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * «s open to the publie) 


Monday, January 10 


ASSOCIATION OP CLINIOAL BIOCHEMISTS, SOUTHERN REGION {at 
University College Hospital, Gower Street, London, W C1), at 
315 pm—Annual General Meetmg, 4 30 pm—Scientific Papers 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London, 
W O02) at 530 pm —Duiscussion on “Atmospheric Pollution” 

MANOHESTER LITERARY AND PHILOSOPHICAL SOCIETY (n the 
Reynolds Hall, College of Technology, Manchester), at 645 pm — 
Sir Geoffrey Vickers, VC — "Some Meanings of Progress" (Wilde 
Memorial Lecture) 


BoorETY OP CHEMICAL INDUSTRY, LONDON SEOTION (at the Chemical 


Society Burhngton House, Piccadilly, London, W 1), at 630 pm — 
voi Ehrmann “Trends in the German Chemical Industry Smee the 


ROYAL GEOGBAPHICAL SooIETY (joint meeting with the ALPINE 
CLUB, at 1 Kensington Gore, London, S W 7), at 830 p m —Prof 
Ardito Deso “Asceng of K 2" (Dickson Asia Lecture) 


Tuesday, January II 


SOCIETY OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London, 
WD, at 5 80 pm-—-Dr J C Fidler “Volatiles”, Mr B A K 
Long “Some Thermodynamic Properties of Fish and their Effect 
on the Rate of Freezing” 

ILLUMINATING ENGINEERING SOCIETY (at the Royal Sooety of 
Arts, John Adam Street, Adelphi, London, W C2), at 6 p m- Mr 

S Cooper “Fadıng and Related Effects Associated with the 
Radiation from Light Sources” 

SOCIETY OF CHEMICAL INDUSTRY, PLASTICS AND PoLYMER GROUP 
Burlington House, Piccadilly, London, 
D Oleverdon, Mr L Harvey, Mr P G 
Laker “Measurement of Molecular Weight by 
the Light Scattenng Method" (Paper will be read by Dr Cleverdon ) 


Wednesday, January 12 


SoorETY OF CHEMIOAL INDUSTRY, MICROBIOLOGY GROUP (joint 
meeting with the SOCIETY FOR APPLIED BACTERIOLOGY, at the Institu- 
tion of Civil Engineers, Great George Street, Westminster, London, 
PYD; at 215 pm —Meeting on “Aeration 1n Industrial l'ermenta- 

GEOLOGICAL SOCIETY or LONDON (at Burlington House Piccadill: 
London, W 1), at 5 pm—Prof T Neville George "Carboniferous 
Main Limestone of the East Crop in South Wales” » Mr T N Chifford 

The Stratigraphy and Structure of Part of the Kintail District cf 
Southora Ross-shire , its Relation to the Northern Highlands” 

NSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savo 

Tace oe wW d 2), at 5 2 pm ame is G Rowe, Mr $ Welch 
ng ""Thermiome Valves of Impro 
for Government and Industrial Purposes" ORUM Qualy, 

SOCIETY OF CHEMICAL INDUSTRY, FOOD GROUP (at the Chemical 

Society, Burlington House, Piccadilly, London, W 1), at 630 pm — 


Prof È Tyler “The Ch 
of ties Stee» emical, Physical and Structural Characteristics 


Thursday, January 13 


PHYSICAL SOCIETY, LOW TEMPERATURE GROUP (in the Science 
(pum Lecture, Theatre, ee Road, aa SW7) at 
jeny evic “The Petrochemicals Low Tem- 

dicen Gas Separation Column” : 
NSTITUTE OF FUuEL (at the Institution of Civil Engineers, Great 
George Street, London, S W 1), at 530 pm—Mr W F Cartwright 
“Integration in the Iron and Steel Industry” * E 


Friday, January 14 


ROYAL ASTRONOMICAL SOCIETY (at Burlngton House, Piccadill; 
London, W 1), at 430 pm -—Scientifie Papers ; i 

SootETY OF CHEMICAL INDUSTRY, FINE CHEMICALS GROUP (in the 
Chemistry Lecture Theatre, King's College, Strand, London, W C 2), 


at 7 pm. —Dr H S Turner “Th 
Labelled ‘Fine Gia T The Synthesis of Radiochemically 


Saturday, January 15 


BIOCHEMICAL Soorery (m the Physiology and Biochemistry Depart- 


ment, King’s Coll x 
Papers g ege, Strand, London, W C 2), at 2 p m —Scientific 


APPOINTMENTS VACANT 


APPLICATIONS are mvited for the following appointments on 
before the dates mentioned Te us 

ASSISTANT EXPERIMENTAL OFFIOER or EXPERIMENTAL OFFIOER 
(with & degree in chemistry or physics or the N DDT) IN THE 
TECHNICAL CHEMISTRY DEPARTWENT, for work on the manufacture 
and analysis of milk powders and evaporated milk—The Secretary, 
Hann&h Dairv Research Institute, Korkhill, Ayr (January 15) 

JUNIOR ASSISTANT CHEMISTS (with a BSc degree or equivalent, 
and preferably with some experience in fuel technology) 1n the Cen- 
tral Laboratories, South-Eastern Gas Board, 709 Old Kent Road, 
London, S E 165—The Personnel Manager, South-Eastern Gas Board, 
Katharine Street, Croydon, quoting V 28/488 (January 15) 


NATURE 


x + 


January 8, 1955 


VoL 17 


LECTURER IN THEORETICAL PHYSIOS—The Registrar, The Ur 
sity, Reading (January 17) 

LEOTURER/SENIOR LECTURER (preferably interested ım undert: 
genecological or cytogenetic studies on the Australian flors 
Botany, af the University of Sydney, Australa--The Secre 
Association of Universities of the British Commonwealth, 5 Gc 
Square, London, W C 1 (Australia, January 19) 

SCIENTIFIO OFFICER, Grade I (with a university degree of 
standard in physics or equivalent qualifications, and preferably 
experience 1n optical instrumentation) ın the Department of Su 
High-Speed Aerodynamics Division, Aeronautical Research 
oratories (Instrumentation Section), Salisbury, South Australa 
the development and design of general physical and particu 
optical instruments for aerodynamics research—-The Senior Repres 
tive (AP. 23), Department of Supply, Australia House, St 
London, W C2 (January 20) 

PHYslIOIST (with a good honours degree in physics or equiv: 
professional qualifications, and preferably with some experienc 
research and field experiments), at the Central Research Estat 
ment, Isleworth, Middlesex, to carry out research on strata stud 
The National Coal Board, Establishments (Personnel), Hobart H 
Grosvenor Place, London, S W 1, quoting T'T/900 (January 2 

EXPERIMENTAL OFFIOER or ASSISTANT EXPERIMENTAL OFF 
(with GCE advanced level in two scientific subjects or equiva 
and abihty to write clear, concise English and preferably with : 
knowledge of European languages) m the Department of Soie 
and Industrial Research Food Investigation Headquarters, Cambr 
for editorial duties on a journal of scientifle and technical abst 
and reviews on food science and technologv—The Ministry of La 
and National Service, Technical and Scientific Register (K), 26 | 
Street, London, S W 1, quoting G 444/544 (January 22) 

EXPERIMENTAL OFFICER (with a knowledge of organic chem 
or biochemistry) IN THE DEPARTMENT OF INSEOTICIDES AND Ft 
OIDES, to assist in the study of the mode of action of mseeticic 
The Secretary Rothamsted Experimental Station, Harpenden, F 
(January 22) 

LECTURER (with a good honours degree in mechanical engine 
or equivalent qualification, and practical experience in industry 
in feaching) IN MECHANICAL ENGINEERING-~The Principal, W 
and District Mining and Technical College, Wigan (January 24) 

ORGANIO CHEMIST (with an honours degree in science with org 
chemistry as a major subject, and some postgraduate research 
perience) IN THE DIVISION OF FooD PRESERVATION AND TRANSP 
Commonwealth Scientific and Industrial Research Organiza 
Homebush, NS W , Australia, for investigations, with a small g 
of chemists, on chemical reactions occurring on precessed toods 
during storage and on the chemical composition of the natural 
ducts—The Chief Scientific Liaison Officer, Australian Serer 
Liaison Office, Africa House, Kingsway, London, W 02, qu 
300/151 (January 29) 

RESEARCH OFFICER (chemist) (with an honours degree 1n chemi 
and preferably with research experience in the field of organic cl 
1stry) IN THE BIOCHEMISTRY UNIT, Wool Textile Research Laboratc 
Commonwealth Scientific and Industrial Research Organiza’ 
Melbourne, to develop specific reagents for the chemical modifica 
of protems and to study the effect of such reagents on the chen 
and physical properties of wool keratin—Ohief Scientific Lis 
Officer, Australian Scientific Liaison Office, Africa House, Kings 
London, WC 2, quoting 462/76 (January 29) 

RESEARCH OFFICERS or SENIOR RESEARCH OFFICERS IN THE ( 
RESEARCH SFOTION, Commonwealth Scientific and Industrial Rese 
Organization, Sydney, Australia, for (a) to undertake nvestigat 
of the chemical structure of Australian coals and assessment of i 
potential value to the chemical industry and, in particular, to exa 
the behaviour of coals in various chemical reactions such as hy 
genolysis or to study the chemical reactions occurmng during 
pyrolysis of coals (Ref 480/150), (b) to participate in the activ 
of a group concerned with the studying of the mechanical prope 
of coal and their industrial significance (Ref 480/153), and (« 
participate in studies being undertaken to evaluate combustion c 
acteristics of Australian coals (Ref 480/154)-—Ohief Scientific Lia 
Officer, Australian Scientific Liaison Office, Africa House, Kings 
London, W C2 (January 29) 

ENTOMOLOGIST IN THE DEPARTMENT OX ENTOMOLOGY of the W 
Agricultural Research Institute—The Registrar, The Univer 
Adelaide, South Australia (January 31) 

PROFESSOR OF EDUOATION at McGill University, Canada— 
Secretary, Association of Universities of the British Commonwe: 
5 Gordon Square, London, W C1 (January 31) 

RESEARCH SCHOLAR IN THE DEPARTMENT OF CHEMISTRY— 
Secretary, The University, Aberdeen (January 31) 

SCIENTIFIC OFFICER, CHEMIST (with a first- or second-class hon: 
degree in chemistry or 1n a biological subject with chemistry a: 
additional subject, or equivalent qualification), at the Brown T. 
Research Laboratory Pitlochry, to be a member of a small t 
investgating chemical problems of freshwaters, working im c 
association with Biologists—The Establishment Officer, Scottish H 
Department, Room 364, St Andrew's House, Edinburgh 1 (January 

SENIOR LECTURER IN ZOOLOGY at the University of the Witwat 
rand, Johannesburg, South Africa—The Secretary, Associatior 
Universities of the British Commonwealth, 5 Gordon Square, Lon: 
WC1 (South Africa, January 31) 

SENIOR LECTURER IN ENGINEERING, a LECTURER IN PHYSIOS, 
à LECTURER IN BOTANY, at Fourah Bay College, Sierra Leone— 
Secretary, Advisory Committee on Colonial Colleges, 1 Gordon Squ 
London, WC 1 (February 7) 

LECTURER (Grade IT) IN PHYSIOS, and a RESEARCH FELLOW 
ete Registrar, The University, Birmingham 15 (Fel 
ary 

LECTURER IN EDUCATION at the University of Hong Kong— 
Secretary, Association of Universities of the British Commonwes 
5 Gordon Square, London, WC1 (Hong Kong, February 15) 

LECTURER or ASSISTANT LECTURER (with special interests mm gene 
or genecology) IN BoTANY—The Registrar, The University, Leec 
(February 19) 
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lower running costs 


Zeo-Karb Na. A sulphonated coal product containing 
both strong and weak acid groups 


Zeo-Karb 215, A nuclear sulphonated phenol resin 
containing also hydroxyl groups 


Zeo-Karb 225. A unifunctional cross linked sulphon- 
ated polystyrene resin 1n bead form of high capacity 
and exceptional chemical and physical stability 


Zeo-Karb 226. A unifunctional cross linked metha- 
crylic acid resin in bead form contaming only 
carboxyl groups as the 10n active groups 


De-Acidite E, A high capacity anion exchange material 
of medium basicity 


De-Acidite FF, A unifunctional very highly basic 
anion exchange resin in bead form based on cross 
linked polystyrene and contamung quaternary am- 
monium groups 


For full technical mformation please write to THE PERMUTIT COMPANY LIMITED 
Laboratories Dept V H 92, Permutit House, Gunnersbury Avenue, London, W 4 


Permutif lon Exchange Materials — Made in Brifain by British Labour 





GLASS 


All Glass Requirements for Scientific 
instrument Manufacturers and 
Research Workers 


@ SHEET & PLATE-GLASS—cut and 
ground to exact dimensions 


@ LENSES, PRISMS & FLATS—to any 
standard of accuracy 


€ MIRRORS—back silvered and front 
surface aluminised, etc 


@ BLOOMING of optical components 


C. J. WHILEMS, LTD. 


ILFORD OPTICAL WORKS 


FOREST ROAD, BARKINGSIDE, 
ESSEX 


Telephone — HAlnault 2554 


NATURE 


The use of Permutit lon Exchange Materials in many 

roles distinct from water treatment, has resulted in the develop- 

ment of numerous new industrial processes giving improved results and 
Some materials now available are — 


MU \1 ION EXCHANGE MATERIALS 
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De-Aadite G A unifunctional weakly basic anion 
exchange resin in bead form based on cross linked 
polystyrene and containing diethylamino groups 


De-Acidite P A material similar to * I8e-Acidite G” 
but contaming dimethylamino groups 


Blo-Deminrolit A mixed cation and anion exchange 
resin for demuneralisation in a single column 


Decalso F. A synthetic sodium aluminium silicate 
suitable for the separation and concentration of 
vitamins and hormones 


Decolorte. A resin of high porosity for removing 
colour from solutions, 


Permaplex C-10. A highly selective cation exchange 
resin membrane containing SO3H groups. 


Permaplex A-10. A highly selective anion exchange resin 
membrane containing quaternary ammonium groups 

Head Office and 
Telephone. CHIswick 6431 
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Enbeeco 


MAGNAPOISE 
ILLUMINATED 
MAGNIFIER 


This new adjustable stand magnifier incorporates the well-known 
Anglepoise patented fittings, and brings adequate magnification and 
illumination to finger-tip command Its uses—like its angles—seeam, 
Iimitless 

With the flick of a finger the lens ts placed anywhere at any angle, 
in a positton to “stay put" Here ts a magnifier with adequate 
magnification and good field with the large rectangular lens 6” x 3!*, 
combined with illumination provided by two “Pigmy” 15-watt. 
lamps, one each side of the lens, as illustrated, and completely 
shielded from the viewing side, operated from mains voltage. 
The Magnapoise is free from sag or wobble, is unaffected by vibras 
tron, and will prove to be unsurpassed for use in the factory, labora.. 
tory, etc 

Base, 114” across, is black featherweave finished with two adjust- 
able arms fitted to a swivel fitttng at the base, which allows every 
conceivable movement with perfect balance of the lens 

PRICE £17 17s 0d 


gute nnne tenen e ra ana nane tens mn tiam aatem 


36 PAGE MAGNIFIER CATALOGUE i 
GLADLY SENT ON REQUEST | 
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LECTURES AND COURSES 


UNIVERSITY COLLEGE 
LONDON 

COMMUNICATION RESEARCH CENTRE 

Free Public Lectures at 530 pm ın the Ana- 
tomy Theatre (Entrance Gower Street) Tues- 
day, January 25, " The Language of Neurology, 
its Advantages and Limitations,” Professor J Z 
Young Tuesday, February 15, ‘ A Mathematical 
Model of Neuronal Interaction,” Mr W K 
Taylor Monday, February 28, * Translation " 
Dr E V Reu Tuesday, March 15, ''The 
Importance of Human Communication in In- 
dustry," Professor R W Russell 

Details of all public lectures (including lunch- 
hour lectures) from Publications Officer, Uni- 
versity College London, Gower Street, W C1 
(Stamped envelope required ) 





WOOLWICH POL&QTECHNIC 


Special Lectures in Higher Technology and 
Commerce 


(a) AN INTRODUCTION 
MECHANISMS 
Sıx lectures commencing Wednesdav, 
February 2 from 70-90 pm 

by K B REED BSc(Eng), AMIEE 


(b) INDUSTRIAL ELECTRONICS (nclud- 
ing Associated Laboratory Practice) 
Twenty-four lectures to be held on 
Mondays and Wednesdays commencing 
January 10 from 20-50 pm 

by G L BIBBY, B Sc (Eng), and K B 

REED, BSc(Eng), AMIEE 


(c) INSECT PESTS AND FUNGAL DIS- 
EASES IN HORTICULTURE AND 
MARKET-GARDENING 
Twenty-four lectures commencing Thurs- 
day, February 10, from 60-80 pm 

by C S WOOD-BAKER, MSc, PhD, 
FZS,FRES 


APPEARANCE IN STRUCTURAL 
DESIGN 

Four lectures commencing Tuesday, 
February 1 from 70-90 pm 

by P HUDSON DipArch ARIBA 


(e) OUTLINES OF THE LAW OF 
PATENTS AND DESIGNS FOR 
EXECUTIVES 
Six fortnightly lectures commencing 
Thursday, January 20 from 70-90 pm 

by ANTHONY WALTER Barrister-at-Law 

(D RECENT DEVELOPMENTS JN IN- 
DUSTRIAL LAW 
Six lectures commencing Thursday, 
April 21 from 70-930 pm 

by E F ARAGON, Barzister-at-Law 


(g) COST ACCOUNTING FOR MANAGE- 
MENT 


TO SERVO- 


(d) 


Eight lectures commencing Wednesday 
January 19 from 70-930 pm 
Lecturer to be announced later 
FEES Course d £1 1 0 Courses a ec, f, 
and g £2 2 0 
Courses b and c £4 4 0 
CNROLMENT By personal application 
from 90 am to 830 
pm or by postal appli- 
cation to the Secretary 


UNIVERSITY COLLEGE OF 
SWANSEA 


(A constituent College of the University of Wales) 


Principal J S Fulton, MA 
Courses of study are provided for (a) Degrees 
of the University of Wales in Arts, in Pure 


Science and in Applied Science (Metallurgy and 
Engineering) (b) The training of teachers for 
elementary and secondary schools (c) The first 
medical examination of the University of Wales 
(d) The first year of the course for the degree of 
Baccalaureus in Archutectura (e) The Preliminary 
Part of the scheme of study for the degree of 
Baccalaureus in Pharmacia (f) A Diploma in 
Social Science (g) A Diploma in Youth Leader- 
stip and Organization College courses in Pure 
Science are recognized by a number of medical 
licensing bodies as constitugng a first year of 
medical study The College maintains a Hall of 
Residence for women students Entrance scholar- 
ships are offered for competition in February each 
year 

Particulars about admission to the College in 
October 1955, and of the entrance scholarships, 
may be obtained from the Registrar University 
College, Singleton Park Swansea 








NATURE 
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CHELSEA POLYTECHNIC 
MANRESA ROAD SW3 
DEPARTMENT OF CHEMISTRY 
SESSION 1954-55 
POSTGRADUATE LECTURES IN 
BIOCHEMISTRY 
Groups III and IV of the lectures on ‘* Bio- 
chemistry " (each group comprising five lectures) 
will be given by Dr E M Crook, MSc, PhD, 
and Profesor F L Warren, MA, DSc, on 
Mondays, 715 to 830 pm, during the period 
January 10 to March 14, 1955 Group III will 
deal with ''Digesuon and metabolism of pro- 
teins and amino-acids," and Group IV with 
‘Digestion and metabolism of lipids and sterols ” 
The lectures are a continuation of the course 
which commenced in October, 1954, and are de- 
signed for students who possess a knowledge of 
chemistry to degree standard Fee 10s for each 

group 
Full particulars obtainable from the Secretary 


UNIVERSITY OF LONDON 


A course of three lectures on ‘‘ Problems of 
Transport in Plants" will be given by Professor 
W H Ansz (Groningen) at 530 pm on Janu- 
ary 17, 19 and 21 at University College (Anatomy 
Theatre), Gower Street, WC1 

Admission free without ticket 

JAMES HENDERSON, 
Academic Registrar 


OFFICIAL. APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Muustry of Labour or a Scheduled 
Employment Agency if the applicant ts a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unless he or she, or the employment, 
is excepted from the provisions of the Notification 
of Vacancies Order, 1952 


SOUTH AFRICAN COUNCIL FOR 
SCIENTIFIC AND INDUSTRIAL 


RESEARCH 
METALLURGIST RESEARCH OFFICER 
Applications are invited for a post as Research 
Officer in the Mechanical Engineering Research 
Laboratory of the CSIR, Pretoria South 
Africa The salary scale associated with this 
post is £780 by £48 to £1,020 per annum In 
addition a cost-of-living allowance of £234 per 
annum is payable to married male officers Start- 
ing salary according to qualifications and experi- 
ence Generous leave privileges and five-day 
week Candidates must be in possession of at 
least an honours degree in metallurgy or metal- 
lurgical engineering, or equivalent qualification 
The successful candidate will do research work 
in the field of ferrous and non-ferrous physical 
metallurgy The successful candidate will be 
required to furnish a medical certificate of good 
health and to become a member of the Un versity 
Institutions Provident Fund The Council will 
bear the transportation costs of the appointee 
and his family from his place of residence “to 
Pretoria Further information and application 
forms ate obtainable from the South African 
Scientific Liaison Officer Africa House, Kingsway, 
London, W C2 

Applications, giving full details of age marital 
Status qualifications, cxperience, and the names 
of referees must reach the Secretary / Treasurer, 
CSIR, PO Box 395, Pretoria, South Africa, 
before March 15, 1955 A copy of the applica- 
tion must be sent to the South African Liaison 
Officer 1n London 


CENTRAL RESEARCH ESTABLISHMENT, 
National Coal Board (at Isleworth | Middlesex) 
which 1s concerned with mining problems, invite 
applications for a superannuable appointment of 
a Physicist to carry out research on strata studies 
The work will be concerned initially with measure- 
ment of rock pressures Candidates should have 
a good honours degree in physics or equivalent 
professional qualifications and preferably some 
experience in research and field experiments Ap- 
Ppomtment will be according to qualifications and 
experience as either Scientist II (scale £800 by 
£35 to £1,150 male and £700 by £30 to £1 000 
female) or Scientist IJI (scale £500 by £25 to £950 
male and £475 by £20 to £835 female), London 
location allowance of £34 at the minimum rising 
to £82 at the maximum of the scales is payable 
m addition —Write giving full particulars Gn 
chronological order) of age, education, qualifica- 
tions and experience (with dates), to National 
Coal Board, Establishments (Personnel), Hobart 
House, Grosvenor Place, London, S W 1 mark- 
ing envelope TT/900 — Original testimonials should 
not be forwarded Closing date January 22, 1955 
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COMMONWEALTH of AUSTRAL) 

COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATIC 
APPOINTMENT NO 146/34 OF RESEARC 

OFFICER 

The Commonwealth Scientific and Indust: 
Research Organization invites applications for : 
pointment as Research Officer in the Organı: 
tion’s Division of Plant Industry — Locatio 
Plant and Soils Laboratory, Brisbane, Quee 


land Dutes To undertake studies on 1 
factors limiting legume establishment in s 
tropical areas and southern Queensland Qual 


cations University honours degree im science w 
botany and chemistry as major subjects or 
agricultural science or equivalent qualificatio 
Applications from persons finishing postgradu 
work this year will be considered Salary ] 
pendent on qual fications and experience cc 
mencing salary will be determined within 
range of Research Officer, £A 1058 to £A I, 
per annum actual, thirteen increments subject 
efficiency review at £A 908 and £A 1,064 ; 
annum nominal Note The above salaries ap 
to a male appointee, actual salaries include c 
of living adjustment which at present increa 
male nominal salaries by £A 198 per annum 1 
appointment will be conditional on a satisfacti 
medical examination and the successful applic 
will be eligible to contribute to, and receive be 
fits from either the Commonwealth Superann 
tuon Fund or the Commonwealth Provident Fui 
Fares to Australia (including those of wife a 
family) will be paid 
Applications, referring to Appointment Ni 
146/34, and stating full name, place, date a 
year of birth, marital state, nationality, pres 
employment, particulars of qualifications and 
perience, and of war service, 1f any, accompan 
by copies of not more than four tesumonials a 
the names and addresses of at least two perst 
willing to act as referees, if so required, shoi 
reach the undersigned by February 5 1955 
W IVES 
Chief Scientific Liaison. Offic 
Australian Scientific Liaison Office 
Africa. House 
Kingsway London 


Midi iecur RR T 
COMMONWEALTH of AUSTRALI! 
DEPARTMENT OF SUPPLY 
HIGH SPEED AERODYNAMICS DIVISIO: 
AERONAUTICAL RESEARCH 
LABORATORIES 
SALISBURY, SOUTH AUSTRALIA 

Applications are invited for a position of Sci 
ufic Officer, Grade 1 ın the Instrumentation S 
tron of the above laboratories Salary £A& 
to £A 1,106 per annum Duties Developm 
and design of general physical and particula 
optical instruments for aerodynamics resear 
Qualifications University degree of high standi 
in physics or equivalent qualifications and pref 
ably some experience in optical instrumentati 
Where permanent appointment is accepted, 
successful applicant will be eligible to become 
contributor to the Commonwealth Superannuat 
Scheme Under specified conditions  first-c] 
boat fare Gf first-class berth available) of 
appointee and his dependants (wife and depend 
children) will be paid by the Commonwea 
Salisbury 1s situated 16 miles from Adelaide, 
capital of South Australia 

Application forms obtainable from the Ser 
Representative (A P 23), Department of Supi 
Australa House, Strand, London, W C2, v 
whom applications should be lodged by Janu 
20 1955 


COLONIAL PRODUCTS  LABORATOR 
Imperial Institute. Building, London. S'W 7, 
quires Scientific Officer or Assistant Experimer 
Office: to assist in laboratory investigations So 
knowledge of and experience in essential o 
perfumery materials, gums, resins or spices de 
able Qualifications Scientific Officer B€ 
with first- or second-class honours in chemi: 
(organic) or equivalent qualifications Assist 
Experimental Officer, higher school certific: 
with science subject as principal subject, or ec 
valent qualification, or general certificate 
education in five subjects with two scientific s 
Jects at advanced level Salaries Men Sci 
tific Officer, £470 to £855 (£605 on confirmat 
of appointment at age 24 or over) Entry pc 
determined by qualifications and  experier 
FSSU Superannuation Assistant Exp 
mental Officer, £290 (at 18) to £645 (highest pc 
of entry into scale £520) Women somew 
less Additional pay supplement varying fr 
£12 10s under 21 to £30 for salaries over £ 
and up to £900 —Application forms from Mint 
of Labour and National Service, Technical : 
Scientific. Register (K), Almack House, 26 K 
Street London S W 1 quoting F 904/54A Cl 
ing date January 29 1955 
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UNIVERSITY OF THE 


WITWATERSRAND 
'OHANNESBURG SOUTH AFRICA 
ABER OF MINES--CHAIR OF MINING 

ENGINEERING 

hcauons are invited for appointment to the 
X Professor wm Miung Engineering who 
: Head of the Department of Mining The 
uve salary attached to the post will be 
inged between the successful applicant and 
versity, but will mot be less thon £3 000 
num In addition a married man will re- 
i cost of hving allowance ot such rate as 
z authorized from ume to ume, the present 
ting £234 per annum Membership of the 
aty Instuuuons’ Provident Fund is com- 
7 and involves a contribution of 7 per cent 
pensionable salary, the Government nnd 
Diversity together contribuung an equal 
t The pensionable salary is at present 
per annum Membership of the univer- 
staff medical aid fund is also compulsory 
case of an officer who 1s eligible for such 
ship, and contributions will be in. accord- 
vith the rules of the fund The Professor 
' called upon ns part of his duties to serve 
onsultant to the Transvaal and Orange Free 
Chamber of Mines He will not, except 
special circumstances be granted permis- 
'0 engage in private consultative work 
are to be assumed on July 1 1955 or as 
s possible thereafter 
her parüculars and information as to the 
1 of application may be obtained from the 
'ry, Assocmuon of Universites of tbe 

Commonwealth 5 Gordon Square, 
n WCI The closing date for the re- 
of applicauons m South Africa and 
n is January 31, 1955 


CHELSEA POLYTECHNIC 
MANRESA ROAD SW3 
iD OF DEPARTMENT OF GEOLOGY 
Governors invite apphennons for the post 
ad of the Department of Geology which 
vacant through the reurement of Dr 
Fleet Candidates should possess high 
muons in geology, and have bad experi- 
in both teaching and research Salary 
Grade II (men £1065 by £25 to £1,215, 
| £852 by £20 to £972) plus London allow- 
Kf £36 or £48, according to age Duties 
omence September | 1955 
her paruculars and form of application may 
ained by sending stamped addressed fools- 
elope to the undersigned to whom appli- 
i must be returned not later than February 


55 
M H LIGHTFOOT MA, FRSE, 
Principal 


TRAL RESEARCH ESTABLISHMENT 
al Coal Board (at Isleworth, Middlesex) 
is concerned with mining problems, invite 
uons for a superannuable appointment of 
cist to lead a group carrying out research 
erground transport of coal The work will 
cerned intially with belt conveyors and 
s measurements of stress set up in the 
tes under working loads and the study of 
t physical properties of belt materia!s which 
me their optimum performance and long 
Candidates should have a good honours 
in physics or equivalent professional quali- 
is proved research ability and preferably 
nce in stram measurements and/or mech- 
properties of materials Appointment will 
1 Scientist Y (scale £1 150 by £40 to £1 350, 
d by a rang? to £1,550 male) London locs- 
lowance of £82 at the munimum rising to 
t the maximum is payable in addition — 
giving full particulars (n chronological 
of age education qualifications and ex- 
€ (with dates) to National Coal Board 
shments (Personnel) Hobart House Gros- 
Place London SWI marking envelope 
) Original testimonials should not be 
led Closing date January 15 1955 


‘AL VETERINARY COLLEGE AND 
al (University of London) Applications 
"ted for a Lectureship m Animal Nutrition 
Department of Veterinary Hygiene and Ant- 
usbandry The person appointed will be 
d to undertake teaching and research in 
Ochemustry of this subject The present 
scale which 1s in course of being revised 
) by £50 to £900 £900 by £50 to £1 150 
mum Imta! placing according to quah- 
1s and experience Superannuation benefits 
‘hildrens allowances —Applicauon forms 
able from the Secretary should reach hum 
ter thon January 31 1955, at the Royal 
nary College Royal College Street, London, 


KUMASI COLLEGE OF 


TECHNOLOGY 
W E Duncanson, PhD DSc, 
F Inst P) 

Apphicauons are invited for appointment as 
(1) Senor Lecturer in Physics — (2) Lecturer in 
Mathematics Salary scales, Senior Lecturer 
£1 400 to £1,850 per annum Lecturer £880 to 
£1 560 per annum — Initial salary according to ex- 
perience Posts are pensionable but temporary 
appointments carrying egratuiues and 10 per cent 
higher salartes might be made Partly furnished 
houses provided rent according to salary Free 
first-class passages to and from Gold Coast for 
persons appointed wives and up to three children 
under 13 Generous home leave, normally annus 
on full sainry 

Write for further information to Secretary Ad- 
visory Commitee on Coloniü] Colleges 1 Gordon 
Square, London WC1 Closing date for appli- 
cations (six copies) February 7 1955 


(Principal 





THE UNITED KINGDOM ATOMIC 
Energy Authority Aldermaston Berks re- 
quires a Physicist with metallurgical experi- 
ence or Metallurgist with a good physical 
background in the grade of Senior Screnufic 
Officer for research into the plasticity. of 
novel alloys This work is of a fundamental 
nature, but the emphasis will be on those 
aspects of the topic re'evant to the techno- 
logical processes of ‘orging and rolling 
‘Within the confines of a general supervision 
the successful applicant will have a good 
deal of freedom to choose the pattern of his 
work in this field Applicants should pos- 
sess n first- or second-class honours degrec 
in physics or metallurgy, and should have 
had some years appropriate postgraduate 
research experience The scale of pay is 
£970 to £1 125 (male) per annum The suc- 
cessful candidate will be required to join 
the Authoritys Principal Superannuation 
Scheme to be introduced shortly and the 
salary scale quoted above will be enhanced 
to cover contributions Housing accom- 
modation will be available within 0 reason- 
able period for marred officers who live 
outside the radius of the Establishment's 
transport faciliues —Apphicauon. form from 
Senior Recruitment Officer, Atomic Weapons 
Research — Establishment Aldermaston, 
Berks Quote Ref 135/W G E [34 





THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston Berks re- 
quires a Senior Expermneuti] Officer to 
advise technical and scienufic staff on safe 
working in laboratories pilot plant, and 
production units associated with a wide 
range of chemical and physical research 
problems The successful npplicant will act 
as deputy to the Establishment Safety 
Officer Minimum qualificauon şs higher 
school certificate but a pass degree in 
chemistry and previous experience of the 
control of staff and of work on explosives 
is desirable The scale of pay (minimum 
age 35) is £1 017 to £1 197 per annum The 
successful applicant will be required to join 
the Authority's Principal Superannuauon 
Scheme to be introduced shortly, and the 
salary scale quoted above will be enhanced 
to cover contributions Housing accommo- 
dation will be available within a reasonnble 
pertod for married staff who live outside the 
Establishment’s tansport | facilities —Appli- 


caton form from Senor Recruitment 
Officer A'WRE _ Aldermaston Berks 
Quote ref 336/W G E [34 





SCOTTISH HOME DEPARTMENT BROWN 
Trout Research Laboratory Pitlochry Scienufic 
Officer Applications are invited for a post un- 
pensionable in the first place of Scientific. Officer 
(Chemist) Candidates should normally be 21 and 
under 28 years of age on December 31 1955 
They should possess a first- or secord-class 
honours degree in chemistry or in a biolomecal 
subject with chemistry as an acditional subject, or 
an equivalent qualification Successful candidate 
will be a member of a small team imvestigating 
chemical problems of freshwaters and working m 
close association with biologists He will be par- 
ucularly associated with consultauve work on 
pollution problems Inclusive salary £467 to 
£845 (men) £467 to £750 (women) —Particulars 
and applicauon form from the Establishment 
Officer Scottish Home Department, Room 364 
St Andrews House Edinburgh 1! Completed 
applications to be returned by January 31 1955 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 
invites 
MATHEMATICIANS AND 
THEORETICAL PHYSICISTS 


to join the Atomic Weapons Research 
Establishment to smvesugate a range of 


problems 10 classical and nuclear physics 


Those interested should apply in the first 
stance to Me W R J Cook Deputy 
Director AWRE Aldermaston Berk- 
shire giving details of their academic raim- 
ing and research experience The posts are 
pensionable Salary will be in the range of 
£1,700 to £2 200 per annum Houses on a 
rental basis will be available within a 
reasonable period for married officers who 
live outside the radius of the Establish- 
ment's transport facilities 


HM OVERSEA CIVIL SERVICE 


Vacancies exist for Chemists in the Govern- 
ment Chemist Departments of (a) Tanganyika 
(BCD 97/8/01) and (b) Federauon of Malaya 
(BCD 97/60/01) Qualficauons (a) Honours 
degree m Chemistry or Associatestip of Royal 
Insutute of Chemistry Age limits 20 to 30 years 
(b) Honours degree in chemistry with Associate- 
ship or Fellowship of Royal Institute of Chem- 
istry Two years’ specinlized experience in some 
hne (forensic science — toxicology foods drugs 
and water, bacteriology pharmacy, etc ), relevant 
to the work in Malaya, or research experience 
mdicated by PhD or comparable postgraduate 
qualification Age limus 25 to 27 years Dunes 
(a) General analyucal and research work m toxi- 
cology, food drugs industrial chemistry Super- 
vision of African Chemical staff (b) General 
analytical and consultative work on liquors, foods 
drugs, water, and petroleum, etc — Chmcnl 
analysis and exominaton of extubits for Court 
evidence Inspection of petroleum carrying vessels 
and explosives Terms of Appointment (a) Pen- 
sionable emoluments in the scale £816 to £1 620 
plus cost of living allowance at present 10 per 
cent (b) Pensionnble with salary in scale £738 
to £1680 per annum In addition an overseas 
nllo ance of between £266 to £623 per annum 
(together with n cost of living allowance) both 
according to family commitment 13 also payable 

Apply in writing to the Director of Recrust« 
ment  Colomal Office Grent Smith Street 
London, SW I, giving briefly age qualifications 
and experience Mention the reference number 
shown agninst the post applied for 


FEDERATION OF RHODESIA 


AND NYASALAND 
MALE MEDICAL ENTOMOLOGIST 
MINISTRY OF HEALTH 
Applennts under 35, must be Briush subjects 
or citizens of Ere holding on honours degree 
(or higher academic qualification) with entomo- 
logy or zoology ns major subjects Duties m- 
clude entomological research and control, both 
in the field and at the Research Laboratory 
Salsbury, malora contro! and identificanon of 
Insects , tramung of junior members of laboratory 
staff and traming and organizauon of the work 
of African mosquito collectors Commencing 
salary £800 to £I 100 per annum according to 
qualifications and experience, on scale rung to 
£1 800 per annum 
Application forms and further details from the 
Secretary Rhodesian House, 429 Strand, London 
W C2, closing date January 31 1955 


UNIVERSITY OF BIRMINGHAM 

LECTURESHIP IN PHYSICS 
Applications sre invited for a Lecturestup 
(Grade II) in the Department of Physics The 
person appointed wil] be expected to take a full 
part in the research work of the Department 
which les mnmnly m the field of expermental 
nuclear physics The mual salary will not be 
less than £650 per annum, nor more than £1 300 
per annum and the post will carry superannuauon 
and where applicable family allowance benefits 
Appheations including the names of two 
referees should reach the Registrar The Umwer- 
sity Burnunghom, 15, by February 15 1955 
s G L BARNES 
Secretary 

The University 
Edgbaston 15 e 


SENIOR TECHNICIAN REQUIRED FOR 
Zoology Department , University of London scale 
of wages including London weighting ~Apply 
Secretary Royal Holloway College Englefield 
Green Surrey 


XXX 





FOURAH BAY COLLEGE 


SIERRA LEONE 
(University of Durham) 

Applications are invited for the following 
posts (1) Semor Lecturer in Engmeering, to be 
ın charge full-time course in Engineering Tech- 
nology which will cover training for civil, electri- 
cal and mechanical engineers to approximately 
ordinary national diploma level and is designed as 
first stage towards full professional training Can- 
didates should be graduates and corporate mem- 
bers of major engineering institution, preferably 
civil or mechanical, (2) Lecturer in Physics, and 
(3) Lecturer in Botany, to be responsible, under 
the tutor in charge of science studies, for organiza- 
tion and supervision of courses At present 
physics and biology are taken to general certifi- 
cate of education (advanced) level but physics and 
botany may soon be introduced into a university 
course leading initially to first examination for 
general B Sc (Durham) Candidates should have 
good honours degrees university teaching experi- 
ence desirable The College reconstituted in 
1950, retains the Christi traditions of its 
foundation by the CMS 126 years ago Posts 
are permanent and pensionable but temporary 
appointments could be made Salary scales 
(gross) Senior Lecturer, £1,370 to £1,800 per 
annum, Lecturers, £790 to £1,500 per anoum 
Point of entry according to qualifications and ex- 
perience Generous home leave, normally annual, 
on full pay Free first-class passages, one each 
way for each tour of service, for persons ap- 
pointed, wives and up to three children under 10 
(or an allowance of £50 per annum for up to 
three children under 16) Furnished houses at 
low rental 

Write for further information to Secretary, Ad- 
visory Committee on Colonial Colleges, 1 Gordon 
Square, London, W C1 Closing cate for applt 
cations (6 copies) February 7, 1955 


CORYNDON MUSEUM 


Applications are invited for the post of Ento- 
mologist at the Coryndon Memorial Museum, 
Nairobi The salary scale ıs £655 by £35 to 
£1075 The post carries home leave privileges on 
full pay with return passage For further details 
apply to the Curator 

Applications, with covering references must be 
received by February 15, 1955, and an indication 
given of when the applicant can take up tbe ap- 
pointment Indications should also be given of 
any group of insects in which the applicant has 
specialized A good knowledge of Lepidoptera 1s 
desirable 


NATIONAL COAL BOARD INVITE APPLI- 
cations for a superannuable appointment from 
graduates im mathematics, mining engineering, 
chemistry or physics, or from men with equiva- 
lent qualifications, for a post ın South Wales in 
the Pneumocomiosis Field Research (a long-term 
investigation into the incidence of pneumoconiosis 
among mineworkers) The appo.ntment, accord- 
ing to qualifications and experience, will be as 
Scientist Grade If (scale £800 by £35 to £1,150) or 
Scienust Grade III (scale £500 ty £25 to £950) 
The successful candidate, after training, will 
undertake environmental studies at Fernhill and 
Ffalden collieries, where the duties involve shift- 
work and spending up to three days a week 
underground, investigating and measuring environ- 
mental conditions, especially dust concentrations 
The remaining time will be occupied in evaluat- 
ing samples in the laboratory Previous under- 
ground experience 1s not essential, but ability to 
supervise junior staff 1s required —Wete, giving 
full particulars (in chronological order) of age, 
education, qualifications and experience (with 
dates) to National Coal Board Establishments 
(Personnel) Hobart House, Grosvenor Place, 
London S W 1, marking envelope TT/901 Org- 
mal testimonials should not be forwarded Clos- 
mg date January 24, 1955 


PHYSICAL CHEMIST OR CHEMICAL EN- 
gineer required by Ministry of Supply „Rocket 
Propulsion Department, Royal Aircraft Establish- 
ment Westcott, Bucks, to conduct experimental 
work in connection with fire prevention and ex- 
tinction in aircraft Qualifications Higher school 
certificate (science) or equivalent, but a pass 
degree or HNC in chemistry or a diploma or 
similar qualification 1n chemical engineering, may 
be an advantage Some knowledge of pro- 
Perties of fuels and combustion useful — Appoint- 
ment in grade of Experimental Officer (minimum 
age 26) within salary range £690 to £850 per 
annum ‘Women somewhat less Pay supple- 
ment of ffom £25 to £30 per annum also payable 
—Application forms from Ministry of Labour and 
National Service Technical and Scientific Register 
(K), Almack House, 26 King Street, London, 
S'W1 quoting F925/54A Closing date Janu- 
ary 29, 1955 











NATURE 


PUBLIC SERVICE OF THE 
TERRITORY OF PAPUA AND 


NEW GUINEA 
Agronomist, Grade III £A 1,442 to £A 1,532 
per annum Qualifications Degree in agriculture 
or equivalent, also experience agronomic research , 
wide experience in commercial rubber planting 
Salary shown is actual Additional £A 100 per 
annum is paid to married officers 
Further details obtainable from the Official Sec- 
retary, Australa House, The Strand, London, 
WC2 Applications close January 31, 1955 





THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks, re- 
quires Experimental Officers to assist tech- 
nical and scientific advisers with the sur- 
veillance of all aspects of safe working in 
laboratories, pilot plant and small produc- 
tion units associated with general chemical 
and physical research problems and advis- 
ing on the implementation of standard 
codes of practice, and the development of 
new ones as necessary Minimum qualifica- 
tion is higher school certificate, but a pass 
degree in chemistry 1s desirable — Previous 
experience of the control of staff and for 
One post some experience of work on ex- 
plosives would be an advantage The scale 
of pay is (minimum age 26) £715 to £880 
(male) per annum The successful appli- 
cants will be required to join the Authority's 
Principal Superannuation Scheme to be in- 
troduced shortly, and the salary scale 
quoted above will be enhanced to cover 
contributions Housing accommodation will 
be available within a reasonable period for 
married officers who live outside the radius 
of the Establishment's transport facilities — 
Appheation form from Senior Recruitment 
Officer, Atomic Weapons Research Estab- 
lishment, Aldermaston, Berks Quote Ref 
337/W GE /34 





DEPARTMENT OF SCIENTIFIC AND IN- 
dustrial Research have vacancies for four Assis- 
tant Experimental Officers (unestablished) at the 
Building Research Station, Garston, Herts, as 
follows Two Inorganic Chemists (Ref F 899/ 
54A), one Physicist (Ref A 369/54A) and one 
Civil Engineer (Ref E 768/54A) Age at least 
18 with GCE at advanced level in scientific 
subjects (or equivalent qualification), if over 22 
candidates will generally be expected to have a 
pass degree, H NC, or equivalent Inclusive 
annual remuneration for 45j-hour week £297 to 
£659 (men), £297 to £530 (women) Prospect 
of pensionable posts for candidates under 28 — 
Application forms from Ministry of Labour and 
National Service, Technical and Scientific Register 
(K), Almack House, 26 King Street, London 
SW 41 = quoting appropriate reference Closing 
date January 22, 1955 





LONDON TRANSPORT INVITE APPLICA- 
tions from graduates, first- or second-class honours 
degrees in physics, for post in Centralf&Labora- 
tory, Chiswick Duties physical testing and ın- 
vestigation of wide range of items, including ac- 
cumulators, electric lamps, plastics, rubber paper, 
msulating materials safety glass, etc, construc- 
uon, maintenance and calibration of apparatus, 
development of non-destructive tests based upon 
ultrasonic, magnetic and electrical techniques , 1n- 
vestigations of physical problems arising within 
London Transport Salary £520 to £800 (men) 
Commencing salary according to age, qualifica- 
tions and experience Medical exam Contribu- 
tory superannuation scheme after probation —Ap- 
plications to Staff Officer (F/EV 502), London 
Transport 55 Broadway, SW 1 For acknowledg- 
ment enclose addressed envelope 





A RESEARCH FELLOWSHIP OF £750 PER 
annum, renewable annually for a period of three 
years and tenable at the Chemical Research 
Laboratory of the Department of Scientific and 
Industrial Research Teddington 1s offered by the 
Forestal Land, Timber & Railways Co Ltd The 
research will be directed to investigating the func- 
tion of tannins 1n preventing corrosion of metals, 
and the results could be made available for a 
higher degree Applicants should have as a 
minimum qualification a good honours degree in 
chemistry and preferably some research experi- 
ence They should have a particular interest in 
applying fundamental physical chemistry and phy- 
stcal methods of organic chemistry to problems 
of industrial importance —Applications, with 
references should be sent to the Chief Research 
Chemist, Forestal Central Laboratory, Harpenden 

erts 


January 8, 1955 





UNITED KINGDOM ATOM 


ENERGY AUTHORITY 

AERE, HARWELL, BERKS 
Requires Chemists to develop and 
methods of analysing biological and 
materials for very low levels of radio: 
Candidates should possess minimum qualif 
of higher national certificate 1n chemistry c 
valent qualifications Appointments, ac 
to age, experience and qualifications, will b 
either ın the grade of Experimental Office: 
mum age 26) (£715 to £880 per annum) o 
tant Experimental Officer (£288 (at age 18) 
per annum) Practical experience of ar 
work ıs cssental for Experimental Offi 
pointment, and is desirable for Assistant 
mental Officer appointment A knowlt 

radiochemustry would be an advantage 
Applications to Establishments Officer, 
Kingdom Atomic Energy Authority, A 
Harwell, Didcot Berks, quoting 2/103 /21 


UNIVERSITY OF BIRMINGI 

RESEARCH FELLOWSHIP IN PHY! 

Applications are invited for a Research 
ship tenable in the Department of Physics 
value of about £500 per annum, with I 
benefit and, where applicable, family all 
Preference wil be given to a candida 
desires to study the interactions with mi 
the radiations provided by the Depa 
cyclotron and/or proton synchrotron, wit 
ence either to biological or to physical 
The Fellowship would be awarded for o 





in the first onstance, with the possibi 
renewal 
Applications, including the names ¢ 


referees, should reach the Registrar, The 
sity, Birmingham, 15, by February 15, 1 
G L BAR 
Se 
The University, 
Edgbaston, 15 


INTERNATIONAL UNION ( 


CRYSTALLOGRAPHY 


COMMISSION ON STRUCTURE REP 

Applications are invited for the post of 
tant Editor (man or woman) of Structure R 
Qualifications Knowledge of chemistry anc 
cularly chemical nomenclature, reading knc 
of principal European languages, interest ir 
ing Umversity degree and knowledge of 
or muneralogy desirable Salary in the 
£500 by £50 to £650 The appointment ' 
for one year, and may be renewed for 
periods of one year Place of work, ( 
Duties to commence as soon as possible a 
later than October 1, 1955 

Applications (three copies) should be adı 
to Profesor A J C Wilson, Departm 
Physics, University College, Cardiff, Great 1 
from whom further 1nformation may be ob 


DEPARTMENT OF SCIENTIFIC AN 
dustrial Research require an Assistant . 
mental Officer (unestablished) at the Britist 
monwealth Geological Liaison Office, Kir 
W C2, for the extraction, collation and rei 
of information on mineral resources an 
logical happenings from technical libraries 
didates must have GCE advanced level 
science subjects, including geology or equi 
Over 22, a pass degree in geology or equ 
will generally be expected Experience 
required type of work would be an advi 
but 1s not essential Inclusive annual rem 
tion for a 454-hour week within the rang 
(at age 18) to £690 (men), £311 (at age 
£587 (women) —Application forms from M 
of Labour and National Service, f'echnic: 
Scientific Register (K), 26 King Street, Li 
SW 1, quoting G 378/54A 


MINISTRY OF SUPPLY REQUIRES 
perimental Officers for appointment as As 
Resident Technical Officers (Engines) at : 
contractor's works 1n Derby, Coventry and ] 
Responsible to the Resident Technical Offi 
technical matters concerning design testin 
modification of aero engines Qualific: 
Higher school certificate (science) or equi 
but possession of a degree or HNC in en 
ing may be an advantage Workshop and 
ing office experience required and engi 
apprenticeship desirable Salary Within ] 
mental Officer range Gninimum age 26) £ 
£850 per annum (Derby), £705 to £870 per : 
(Coventry and Bristol} Women somewha 
Pay supplement of from £25 to £30 per : 
also payable —Application forms from M 
of Labour and National Service, Technics 
Scientific Register (K) 26 King Street, Lc 
SW 1, quoting C 886/54A 
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SOUTH SHIELDS DISTRICT 
HOSPITAL MANAGEMENT 
COMMITTEE 


pplications are invited from science. graduates 
tbe appointment of Biochemust (non-medical) 
ell equipped and modern Group Laboratory, 
eral Hospital South Shields Salary either 
basic grade or senior grade of Professional 
Technical Whitley Council scale according 
uatifications and experience viz basic grade 
to £510, and after probationary period £585 
1765, senior grade £835 to £1,080 Post 
S facilites for further studies 

aplicauons accompamed by names of two 
ees to Group Secretary, Ingham Infirmary, 
h Shields within ten days 


WYE COLLEGE 

DEPARTMENT OF HOP RESEARCH 
(UNIVERSITY OF LONDON) 

1e Governing Body of the College invites ap- 
ions for the post of Plant Pathologist m 
College Hop Research Department — Appli- 
3 should be graduates in pure or applied 
ay and should be competent to undertake 
ich work with special reference to disease 
tance and to chemical and cultural controls 
mence of agricultural research work under 
condiuons 1s desirable The appointment 
be made m the Scienufic Officer grade (be- 
n £467 and £848), according to qualifications 
experience 
ther particulars may be obtained from the 
strar, Wye College Wye, Kent 


UNIVERSITY OF LEEDS 
DEPARTMENT OF BOTANY 
»phcatons are invited from candidates with 
ial mterests in geneucs or genecology, for ap- 
iment as Lecturer or Assistant Lecturer im 
ny the solary scales are at present under 








w 

aplications (three copies) staung date of birth, 
ficanons and experience, together with the 
ts of three referees should reach the Regis 
The University, Leeds 2 (from whom further 
culars may be obtained) not later than 
uary 19 1955 


UNIVERSITY OF THE 


WITWATERSRAND 
JOHANNESBURG SOUTH AFRICA 
plications are invited for appoinunent to 
'acant post of Lecturer in Chemistry Special 
fications im inorganic and analytical chemis- 
vif be a recommendation The substantive 
y scale attached to the vacant post rs £850 
50 to £1 150 The initial salary to be paid 
16 successful applicant will be determined 
‘cordance with qualificayons and experience 
idition, a temporary cost-of-hving allowance 
yoble to married men, the present rate being 
per annum An allowance is made towards 
‘ast of traveling expenses Duues to be 
re March 1 1955 or as soon as passible 
after 
rther particulars and information as to the 
od of application may be obtained from the 
tary Association of Universities of the 
h Commonwealth, 5 Gordon Square, Lon- 
wc The closing date for the receipt 
yplieations m South Africa and London, 1s 
xy 31 1955 


— M M—  ———H. 
UTH-EASTERN GAS BOARD, CENTRAL 
ratorres 709 Old Kent Road London, 

Vacancies exist. for Jumor Assistant 
ists Applicants should possess a BSc 
e of its equivalent , some experience in fuel 
Ology, though not essential would be of 
Mage Salary £530 to £640 per nnnum 
xing on  qualfienuons and experience 
rian (female) Applicants for this post 
d possess & science degree and a good 
ig knowledge of French and German so 
» be capable of freely translating original 
ufic papers ın these languages Salary £424 
512 per annum —Applications im writing 
ful details Manager 
rs Street, quoüng reference 
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to Personnel 
Croydon, 





‘PLICATIONS ARE INVITED FROM 
en holding degree im biology for appomtment 
Inematologica] Technician Previous experi- 
m haematology not necessary In first in- 
e appointment will be made in grade of 
ucan (£450 to £515 per annum) Promotion 
e grade of Semor Technician (£540 to £625 
innum) will be made if sausfactory after pro- 
nary period of one year Salary and condi- 
according 10 Whitley Council —Apply Dr 
» Royal Berkshire Hospital, Rending 


UNIVERSITY OF CAMBRIDGE 
DEPARTMENT OF CHEMICAL 
ENGINEERING 

The Appomtments Committee of the Depart- 
ment of Chemical Engineering hope soon to be 
m & position to appaint one Uruversity Lecturer 
and two University Demonstrators m Chemical 
Engineering Applicauons will be considered 
from persons of broad scientific education ex- 
penenced in some branch of chemical engineer- 
ing physical chemistry, physics, or mechanical 
engineering The appointments will be subject to 
the Statutes and Ordinances of the University 

Further particulars and forms of applicauon 
may be obtained from the Secretary of the Ap- 
pomtments Committee of the Department of 
Chemical Engineering, Tennis Court Road, Cam- 
bridge, to whom applications should be sent so as 
to reach him by March 11, 1955 


ROWETT RESEARCH INSTITUTE 


Scientific Officer required to undertake research 
on nutrition of sheep Candidates should possess 
a first- or good second-class honours degree in 
agriculture physiology or zoology, or equivalent 
qualification Practical knowledge of sheep hus- 
bandry ts not essenual Salary scale £445 to 
£815 with mual placing according to experi- 
ence — Superannuntion under FSS U 

Applicauons, staung date of birth and paru- 
culars of quahficauons and expenence, together 
with the names of three referees, should be ad- 
dressed to the Secretary Rower Research Insti- 
tute, Buchsburn, Aberceenshire 


BATTERSEA POLYTECHNIC 
LONDON SWi1l 

Applicauons are invited from honours gradu- 
ates of a Brush umrersiy with postgraduate 
experience in organic chemistry, for the post of 
Grade B Lecturer Salary £621 or £633 by 
£25 to £928, plus £30 for a good honours degree 
with an allowance of £18 [or three years’ £36 
for four years and £54 for five years traming 
and increments for industrial and research experi- 
ence, less statutory deductions 

Further paruculors from the Clerk to the 
Governing Body, by whom applications should be 
received. on or before January 28, 1955 


PSYCHOLOGISTS IN THE CIVIL SERVICE 

Civil Service Commissioners invite. applica- 
tions for nine permanent posts for Psychologists 
at Industral Rebabiluation Units under the 
Ministry of Labour and Nauonal Service and for 
one temporary post for a Senior Psychologist 
(with permanent appomtment as Psychologist) 
Age for the Psychologist posts at least 21 and 
under 31 on June 1, 1954 with extension for 
Regular Forces’ service for the Senior Psycholo- 
gist post at least 27 or June 1 1954 All can- 
didates must possess one of the following qualifi- 
cations (a) A first- or second-class honours de- 
gree of a recognized university im which 
psychology was tahen n3 a mni subject (b) A 
bigher degree in psycho:ogv — (c) A Bachelor of 
Educauon degree of a Scotush unive-sity or of the 
University of Belfost (d) A postgraduate dip- 
loma in psychology following nt least two years" 
systematic study (e) Fellowship of the Briush 
Psychological Society (Ð  Associateshup. of the 
British Psychological Society (subject to certain 
conditions) Candidates who expect to obtain 
one of these qualificatrons shortly after the date 
for the submission of applications may be con- 
sidered Excepuonally a candidate may be 
accepted if he has at lea t three years’ responsible 
professonal! expenence London remuneration 
Qneluding extra duty allowance where payable) 
Senior Psychologist £993 to £1328 (men) £880 
to £1161 (women) Psychologist £510 (at age 
21) to £1 117 (men) £999 (women) Starung pay 
up to £874 (men) £847 (women) at age 30 or 
over on entry Promotion prospects —Particulars 
and spplication forms from Secretary Civil. Ser- 
vice Commission Burlirgton. Gardens, London 
W 1, quoting No 118/55 Applicaton forms to 
be returned by February 3 1955 


a 

AIR MINISTRY REQUIRES SCIENTIFIC 
Officer (male) at R A.F Station near High 
Wycombe Bucks for operational research duties 
theoretical studies and development work iu field 
of communications and general electronics 
Quahfications First- or second-class honours de- 
gree in physics or electrical engineering or 
equivalent Salary Within range £467 10s to 
£845 Post unestablished with possibilities of 
establishment through Crvil Service Commission 
whilst remaining under age 31 Opportunities for 
promotion to higher grade posts on staf of Scien- 
tiic Adviser to Air Ministry —Apphcation forms 
quoting A 109/54A from Ministry of Labour and 
National Service Technical and Scienufic Register 
(K) 26 King Street London 








UNIVERSITY OF CAMBRIDGE 
FACULTY OF ENGINEERING 
Applications are invited for four posts of Uni- 
versity Lecturer or University Demonstrator, for 
one post of Assistant Director of Research and 
for two posts of Senior Assistant in Research 
The persons appointed to the lectureships or 
demonstratorships will be expected to have en- 
gineering experience they will be required to 
teach primanly im either the field of serno- 
mechanisms of the utiizauon of nuclear energy 
or of the strength of materials with particular 
reference to soil mechanics The persons ap- 
pointed to the research posts will be required to 
work enher in the field of servo-mechnnisms or 
in that of framed structures Persons appointed 
will be required to take up their duues as early 
as possible The appointments will be subject to 

the Statutes and Ordinances of the University 

Detoils of the reguintions and supends for the 
posts will be sent on application , inquiries should 
be addressed to the Secretary of the Appornt- 
ments Committee, Eggineering Laboratory, Trum- 
pington Street Cambridge, and should reach him 
by January 21, 1955 


UNIVERSITY OF LEEDS 
DEPARTMENT OF COAL GAS AND FUEL 
INDUSTRIES 
WITH METALLURGY AND CHEMICAL 
ENGINEERING 
The Council invites applications for four posts 
ia the Department in chemical engineering, in 
gas engineering and in fuel technology Appoint- 
meats will be made on the Lecturer scale and on 
the Assistant Lecturer scale (both nt present under 

review) 

Applications (three copies), stating date of birth 
qualifications and experience together with the 
names of three referees should reach the Regis- 
trar The University, Leeds 2 (from whom further 
paruculnrs may be obtnined) not later than Janu- 
ary 17, 1955 


UNIVERSITY OF ABERDEEN 


Senior Technician required for Physiology De- 
partment, Marichal College Wage on scale 
£460 by £20 to £560 placing according to quali- 
fications and cxperience 

Applicauons im writing to the Secretary Mar! 
schal College 


TEA RESEARCH INSTITUTE OF 
CEYLON 


Post of Director 

Applicants nre advised that the closing date 
for the above post has been extended to Janu- 
ary 31 1955 


UNIVERSITY COLLEGE LONDON 
(Gower Street WC 1) requires Technician. for 
Department of Phonetics preferably interested 
in acoustics, to assist m construction of clectronic 
equipment Good holidays and pension scheme 

Application forms from Secretary, quoting 
Phonetics / 3 


—M————— —— 
AGRICULTURAL RESEARCH COUNCIL 
require a Senior Experimental Officer in the Bro- 
chemistry Department of their Institute of Animal 
Physiology Salary scale £1 017 to £1,197 Super- 
annuaton under FSSU Degree or equivalent 
qualification and laboratory administrative ex- 
perience essenual, age not below 35 —Applicn- 
tions with names of two referees to Secretary 
Institute of Animal Physiology Babraham 
Cambs not Inter than January 31 1955 


ELECTRONIC ENGINEER REQUIRED AT 
Ministry of Supply, Headquarters, London to 
work in branch of guided weapons directorate 
responsible for planning and progressing contracts 
with various weapons firms The officer will be 
required to visit these contractors during the 
course of hig duties Qunalficonons Higher 
school certificate (science) or equivalent, but pos- 
session of degree or H NC in electrical engincer- 
ing may be an advantage Knowledge of elec- 
tronics required and some experience in guided 
weapons field would be an asset Salary within 
Experimental Officer range (minimum age 26) 
£720 to £890 per annum (women somewhat less) 
plus pay supplement of £30 per annum —Applica- 
tion forms from Ministry of Labour and National 
Service Technical and Scientific Register (K), 26 
King Street London SW 1 quoung D 650/54A 
M a ——H— 


MEDICAL RESEARCH COUNCIL REQUIRE 
Technician for maintenance of npparatuS gas ana- 
lysis ete at pohomyelins unit at Nauonnl Hos 
pal WC! STA Diploma an advantage 
Salary according to age and experience —Write 
(two referees) to Dr G Pugh, MRC Labora- 
tories Holly Hill Hampstead NW 3 
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CENTRAL RESEARCH ESTABLISHMENT, 
National Coal Board (at Isleworth, Middlesex), 
which 1s concerned with mining problems, invite 
applications for the superannuable apporitment of 
an Engineer to carry out research on mstrumenta- 
ton The work will be concerned with the de- 
sign and development of mechanical and electro- 
mechanical instruments required for — mining 
research both in the laboratory and underground 
Candidates should have good honours degrees in 
mechanical engineering and preferably some ex- 
perience in research or instrumentation practice 
Appointment will be according to qualifications 
and experience as either Scientist II (scale £858 to 
£1,232 inclusive male and £750 to £1,070 inclu- 
sive female) or Scientist III (scale £534 to £1 016 
inclusive male and £509 to £893 inclusive female) 
~-Write, giving full particulars (n chronological 
order) of age education, qualifications and ex- 
perience (with dates), to National Coal Board, 
Establishments (Personne), Hobart House, Gros- 
venor Place, Londons SW 1 marking envelope 
'TT/902 Orginal testimomals should not be for- 
warded Closing date Janugry 29, 1955 


MINISTRY OF AGRICULTURE AND 
Fisheries require Scientific Officer at Tolworth 
Surrey, for general chemical and analytical work 
connected with chemical methods for the control 
of various animal pests and insects on stored 
products Qualifications Degree in chemistry 
or equivalent Salary according to experience, 
on scale £492 10s to £885 Appointment may 
last not more than approximately twelve months 
-~Appheation forms from Ministry of Labour and 
National Service, Technical and Scientific Register 
(K) Almack House 26 King Street London, 
SW1 quoting F 679/544 Closing date Janu- 
ary 29, 1955 


APPOINTMENTS VACANT 


RECENTLY QUALIFIED CHEMIST, BSc, 
or ARIC age 20 to 24, required as Assistant 
to Head of Research and Development Depart- 
ment The work mvolves both organic and in- 
organic syntheses up to and including pilot plant 
Five-day week, canteen  facihtes — Write to 
Works Director, Thomas Morson and Son, Lid, 
Wharf Road, Ponders End Middlesex 


MEDICAL REPRESENTATIVES BRITISH 
subsidiary of leading American ethical pharma- 
ceutical house have vacancies in several areas for 
Medical. Representatives Good starting salary 
and expenses Car provided —Applications, with 
fuil particulars of age, qualifications, experience 
and salary required in writing only, to the 
Manager Pfizer, Ltd, 137-139 Sandgate Road, 
Folkestone, Kent 


ENGINEER WANTED BY IMPERIAL CHE- 
mucal Industries, Ltd, Alkali Division, North- 
wich, Cheshire, to do research on industrial 
chemical operations such as heat transfer and 
matter transfer Candidates, aged 25 to 35, 
should possess an honours degree in engineering 
(preferably mechanical) and have received such 
practical training as is required for Associate 
Membership of the major Engineering Institutions 
Starting salary according to age and experience — 
Applications giving details of age and experi- 
ence, should be addressed to the Staff Manager 


Petes onset eS iR 

YOUNG MAN HAVING A NATIONAL 
certificate or equivalent 11 physics or electrical en- 
gineering is required for a post in the measure- 
ment section of a development laboratory in 
Northamptonshire The work is connected with 
microwave equipment, but experience in this field 
is not essential Salary will be im accordance 
with age, etc —Box 608, T G Scctt and Son 
Ltd 143-147 Regent Street London W 1 


—MMÀ———— 

BRITISH CHROME AND CHEMICALS LTD 
require two physical chemistry graduates with re- 
search experience, preferably in industry capable 
of leading small teams with energy and persist- 
ence One team to investigate phase relationships 
in systems at elevated temperatures, the other to 
deal with problems of a general nature m electro- 
Chemistry and surface chemistry and with the 
development of physico-chemical methods of 
analysis Salaries will be according to experience 
and qualifications, and the successful applicants 
will be eligible for membership of an approved 
pension scheme after twelve months’ service — 
Applications, which will be regarded as confiden- 
tual, giving the fullest detgiis of experience and 
quahficanons as concisely as possible should be 
addressed to W H Morrow, Technical Director, 
British Cheome and Chemicals Ltd, Urlay Nook 
Eagleschffe Stockton-on-Tees 


MM MM MM — 

LADY CHEMIST, GRADUATE OR HNC 
required for analysis of electroplating and allied 
solutions —Apply Electro-Chemical Engineering 
Co Ltd 161 Queens Road, Weybridge, Surrey 








TECHNICAL DEVELOPMENT 


Opportunities exist for Graduates to enter 
an expanding and interesting field of work 
Appointments are to be made in both sentor 
and intermediate capacity on the staff of a 
Development Group engaged on projects 
entailing a special knowledge of an interest 
in thermodynamics and physical chemistry 
Applications are invited from 1 Gradu- 


ates, with a good science degree and at least 
four years' research or development experi- 
ence, and being within the age group 27 to 


35 Commencing salary from £t 000 per 
annum according to expcrience and ability 
2 Graduates with a good science degree 
and within the age group 21 to 26 Pre- 
vious experience 1s not essential, and gradu- 
ates due to complete their National Service 
within the next twelve months are also 1n- 
vited to apply Commencing salary from 
£650 per annum 

Applications should be addressed to Box 
612, T G Scott and Son, Ltd, 143-147 
Regent Street, London, W 1, and giye 
fullest possible information of qualifications 
and experience 


FISONS, LIMITED, REQUIRE TRANS- 
lator proficient 1n technical German, financial and 
spoken French Spanish Italian Russian Dutch 
desirable but not essential Salary according to 
qualifications Pleasant conditions and pension 
scheme —Applications to Personnel Officer (L), 
Fisons, Limited, Harvest House, Felixstowe, 
Suffolk 





DEXION, LIMITED OUR VERY 
rapid growth and solidly based success 1s 
due to a fresh approach to industry We 
have unusual ideas—one of them is that 
young men with good scientific or tech- 
nical background and a thorough under- 
standing of the scientific method could 
inject new vigour into the organizational 
and administrative side of industry If 
you are interested in this idea and feel 
you have something to contribute, there 1s 
scope and opportunity for you in our 
organization On our part we are pre- 
pared to pay well and give all the neces- 
sary encouragement, help and training — 
Write for further details to the Personnel 
Manager, Dexion Limited 65, Maygrove 
Road, Kilburn, London, NW6 





PILKINGTON BROTHERS, LIMITED, WHO 
are the largest manufacturers of plate and sheet 
glass in the British Commonwealth, and employ 
more than 20000 persons, wish to appoint a 
Head of their Technical Development Depart- 
ment This 19 a new appointment necessitated 
by the large number of development projects 
in hand It 1s intended that the man selected 
should take charge of the development of new 
processes and the radical improvement of existing 
ones ‘There are ample technical resources avail- 
able, and the Company spends large amounts 
on development work Applicants must have a 
good honours degree in engineering, physics ot 
chemistry They must also have a flair for 
development work, and the enthusiasm to see a 
job through Applications will be welcomed 
from men aged preferably 35 to 45, who have 
done at least five years' development work in 
industry or at a university The Company is 
prepared to offer a service agreement on an 
attractive salary to the right man The Com- 
Pany operates contributory superannuation and 
widows pension funds—AIl applications will be 
treated confidentially, and should be addressed 
to the Chief Personnel Officer, Pilkington 
Brothers, Limited, The Glass Works, St Helens, 
Lancashire 


BOOTS PURE DRUG CO, LTD, REQUIRE 
a woman graduate in their Microbiology Division 
to carry out routine assays and investigations into 
assay techniques on antibiotics and vitamins Ex- 
perience in this field of microbiology would be 
an advantage and salary will be according to ex- 
perience and qualifications —Applications to the 
Personnel Manager, Station Street Nottingham 
inci tn a ata 


ASSISTANT WORKS CHEMIST, PREFER- 
ably a graduate with some experience, aged 25 to 
30 for development and control of organic 
chemical processes Capable of working on own 
initiative with a minimum of supervision —Ap- 
ply with full details of training and experience 
and salary required to Box 604, T G Scott and 
Son, Ltd , 143-147 Regent Street, London, W 1 








WOOL INDUSTRIES RESEAR 
ASSOCIATION 


Physicists with honours degree require: 
(1) Fundamental research on adhesion, f 
and abrasion (2) Weaviog research Th 
involves experimental and analytical investi 
on looms and m the laboratory, it r 
mechanical aptitude and a liking for c 
physics Age 22 to 26 Previous research 
ence not essenual Commencing salary act 
to age and experience m range £530 to £f 
annum for post (1), and £530 to £665 per 
for post (2), FSSU benefits 

Applications to Wool Industries R 
Association, Torridon Headingley, Leeds, 


THE ENGLISH ELECTRIC COMPAN 
vites applications for progressive posts 
Mathematical Physics Group of the | 
Weapons Division, Luton The work co! 
theoretical analysis relating to a wide ra 
engineering problems and the application c 
tromic analogue and digital computers t 
solution Apphcants should hold at le 
honours degree in mathematics, physics 
gineering, and should preferably have had 
years’ experience in engineering research 
salary will be in accordance with qualifi 
and experience Assistance with hous 
commodation may be given —Applicatic 
Dept CPS, 336-7 Strand, W C2, quotin 
S A 50B 


SMITHS AIRCRAFT INSTRUMENTS 
have vacancies in their Engine Controls I 
ment for Senior and Junior Graduate En 
and Physicists interested m research and di 
ment of automatic controls for aero gas tu 
Experience m, and knowledge of theoretica 
or practical aspects of servo mechanisms, © 
netic amplifier and electronic technique 
electro-mechanical equipment, together wi 
appreciation of the requirements for ar 
equipment, would be an advantage 
would be commensurate with qualification 
experience —Apply giving details and qui 
tions, quoting Reference 49/EN to The F 
nel Department Smiths. Aircraft. Instruments 
Bishop’s Cleeve, near Cheltenham Glos 


BACTERIOLOGIST, "WITH UNIVE 
degree, wanted to take charge of laborator: 
ducing veterinary sera and vaccines Mt 
experienced in laboratory techniques and 
had at least two years’ practical expe! 
Knowledge of veterinary work an advantag 
not essential —Box 619, T G Scot and 
Ltd 143-147 Regent Street London W 1 


TEXTILE CAREERS BRITISH N` 
Spinners, Limited, have several vacancit 
young graduates who will be given extensive 
nological training, cnabling them to b 
specialists ın this expanding organization 
ideal qualification 1» a university. degree i1 
sics, engineering or textiles, and candidate: 
have a natural bias towards applied work 
selected candidates will be put to work 
the supervision of experts and traimng w 
clude a thorough grounding in the manufai 
of yarns and fibres, and later in their dt 
ment and processing to meet changing 1 
requirements Upon successful completi 
this traming it 1s intended to employ these 
ates 1n responsible positions on either te 
development and experimental work or : 
field of technical service There will a! 
openings on the commercial side of the bu 
in which specialized. knowledge can be app! 
the development of new end-uses for the 
pany’s products A realistic salary will t» 
during training, and these vacancies offer 
tional opportunities to men who are will 
work hard with a specific object and in a c 
of technical stimulation and progress — 
should contain full details of academic a 
ments and a frank statement of ambitions a 
clinations, these should be addressed 1 
Personnel Manager British Nylon Sp 
Limited Pontypool, and will be treated witt 
confidence Candidates invited for intervie 
be given a very clear impression of all t 
implied by this new type of career 


LABORATORY ASSISTANT REQU 
for interesting and varied work in small de 
ment umt Experience not essential —Wr 
telephone Sucal Lid, 1-3 Marban Place, 
Ladbroke 4774 


GRADUATE CHEMIST | METALLUF 
or Chemical Engin-er required to deal with 
lems relating to the installation of electroy 
plant and process control Applicants mus! 
completed military service and be willing to * 
--Apply Electro-Chemical Engineering Co, 
161 Queens Road, Weybridge, Surrey 
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An old firm... Wood Brothers 
makes a new glass... 
Firmasil 


FIRMASIL low expansion borosilicate glass-ware 
meets the exacting conditions of the modern 
laboratory; it is unaffected by acids (except 
hydrofluoric) and, for practical purposes, by alkalis; 
it will withstand rapid heating and cooling 

without breaking; it can be ‘lampworked’ easily 
and does not normally devitrify. A brochure 
describing the chemical and physical 

characteristics of FIRMASIL and listing the range 


available will gladly be sent on request. 


WOOD BROTHERS 


RESISTANT GLASSWARE = 
Wood Bros. Glass Co. Ltd. 
Barnsley, Yorkshire ° 












REFLECTING 
MICROSCOPE 


These new computations of outstanding merit 
























AN. 





: designed to be used with the NON-DRYING 
i = pL supplied by us. 
> Compensating eyepieces X6 and X8 are available 
I and should be eraployed to exploit fully the capabili- PES UAN CUNG 
i ties of these fine lenses. 
r Each objective is tested on the BAKER OBJECTIVE- utilizing the range of re- 
`. — TESTING INTERFEROMETER and only the 
_ finest selected material is used in manufacture. flecting objectives, with 
Further particulars on request powers of XIS to X172 
pre. 
OF HOLBORN LTD. EST. 1765 
METRON WORKS, PURLEY WAY i Dinky 
_ CROYDON, SURREY (CROydon 6644) | Pull particulars from 
69/71 MORTIMER ST.. 
London Showrooms: 244 High Holborn, W.C.1 R & J BECK LTD., "iow. 











_ The K owing outstanding instruments are 
now available... 


I. MINIATURE pH METER — for 
on-the-spot determinations in the plant 
or in the field and for routine mum. 
measurements. 


2. SENSITIVE D.C. MICROVOLT- u 
METER. This portable instrument pro- 
vides the sensitivity of a freely suspended 
reflecting galvanometer in a robust, com- * 
NT. 7569/P pact form. It also operates as a D.C, 
Amplifier with very low drift. 


3. PORTABLE POTENTIOMETER—a 
robust compact instrument suitable for 
both workshop and laboratory use. 

4. “SCALAMP” FLUXMETER provides _ 
exceptional performance; fitted with con- 
trolled return-to-zero device. 














Please write now for your copy of the new 
catalogue ‘P’. 


NT. 11340 NT. 8834 


Affiliated Companies:— 
a Pye (Canada) Ltd., 60 Front St. West, Toronto, Ontario, Canada 
- Electronic Industries Imports Pty. Ltd., 

Be uverie St., Carlton, N.3, (om Australia. 

(N.Z.) Ltd., P.O. Box 2839, Auckland, New Zealand. 


W. G. PYE & CO. LTD - GRANTA WORKS - CAMBRIDGE >: ENGLANI 


Printed in Great Britain b 
‘© at St. Martin's Street, nda, 











Fisner, Kwronr & Co., Lro., The Gainsborough Press, S Macmittan & Co., LiMiTED, ; 
, W.C.8, and Sr, Martin’s Press, Inc., 108 Park Avenue, New a etd 17, N.Y., ADIP January 8, 1955. 
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"To the solid g 
Of nature trusts the Mind that tuds for aye. —Uordswort F 
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Write for further details to: 


SATURDAY, JANUARY 15, 1955 








LONG WORKING 
DISTANCE 
ATTACHMENT 


. ++ provides a working dis- 
tance of 12.8 mm. between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventional 4 or 
8 mm. objective. 

A further important fea- 
ture is that the use of 
this attachment eliminates 
image reversal and thus 
further facilitates examina- 
tion and manipulation of 
specimens. 


Metropolitan-Vickers Electrical Co., Ltd., 


Trafford Park, Manchester, 17. 
Member of the A.E.I. Group of Companies N/A 101 












HEATHWAY MACHINERY CO. LTD. 


UxBRIDGE ROAD, HILLINGDON, MIDDX. 











THE BAKER INTERFERENCE MICROSCOPE 


is now being employed extensively for : 
e Visual phase-change measurements to very fine limits 
e The weighing of cells and parts of cells 


e Continuously-variable, halo-free images of unstained material in 
colour or intensity contrast 


@ Observing phase-gradients as well as abrupt changes in optical 


homogeneity 


Objectives X 10, x40, x 100, shearing or double-focus form, available. 


Literature will gladly be supplied on request. 








. 
Metron Works * Purley Way * Croydon * Surrey (Croydon 6644/9822) 


Showrooms : 244 High Holborn * London * WCI 
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A Versatile Research Tool for 
VACUUM ‘METALLIZING’ 













Evaporation or Anti-reflection and in- 
Sputtering of H.F. terference films of all 
quartz crystals with types for optical instru- 2 
frequency control. ments. — 'Metallizing' 


plastic mouldings, small 
mirrors, ete. Wl Shadow-casting for electron 
and visual microscopy. 
Preparing thin films for 
electron rc ERE 
ation. 

If you require to deposit thin metallic] films® for 
experimental, decorative or functional purposes, 
or wish to try out new production ideas, solve. 
production snags and problems under the same 
working conditions as the industrial plant, this 
miniature pre-production research unit is the 
perfect answer—it REALLY is an extremely versa- 

tile high vacuum tool. 


LET US SEND YOU FULL PARTICULARS 


7 va ciim Sn 


BRANCHES: GLASGOW & TORONTO. AGENTS THROUGHOUT THE WORLD 


W.EDWARD 


& CO. (LONDON) LTO 


MANOR ROYAL - CRAWLEY - SUSSEX 


CRAWLEY 1500(IOlines) EDCOHIVAC CRAWLEY 









MICROMETER READING 
MANOMETER 


Reading to 000l inch of water 


This instrument, which has a total range of 0-675 inch 
(0-170 mm.), enables readings to be taken to 0:00! inch 
(0'01 mm.) over the full range of the micrometer. 


This Manometer is available from stock and full 
particulars will be supplied on application 


C. F. CASELLA & CO. LTD. 


Regent House, Fitzroy Square, London, W.I 


Telephone: XEUSton 3944 
Member Scientific Instrument Manufacturers’ Association of Great Britain 
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Built by Craftsmen **** Assembly of Scalamp Galvanometers Cat. Nos, NT 7901/S-4/S 


4 SCALAMP Zerg. 


GALVANOMETERS : FLUXMETERS - ELECTROSTATIC VOLTMETERS 


The illustration above shows the operator ‘balancing the coil’ of a * SCALAMP " 
GALVANOMETER — one of the final operations in its construction. This instrument, 
available in a range of sensitivities and incorporating a built-in four-position shunt, is one 
of the most versatile instruments of its kind. Housed in a robust dust-proof plastic case, 
it can be operated from mains or battery supply. Two new features, namely a slow-motion 
drive to the zero control, and an automatic self-shorting foot have recently been incorporated. 
The truly functional design of the case with built-in lamphouse, transformer and scale 
renders it adaptable to other instrument types. A FLUXMETER of exceptional perform- 
ance and a series of ELECTROSTATIC VOLTMETERS (ranges 1-5, 3-10 and 5-18 kV) 
have already been introduced and a MEGOHM-PER-VOLT VOLTMETER is under 
development. 2 
Details of the * SCALAMP " range will gladly be sent on request. 


STANDARD EQUIPMENT IN MANY LEADING LABORATORIES 


x 
SCIENTIFIC(») (JinsTRUMENTS 


W. G. PYE & CO. LTD. GRANTA WORKS - CAMBRIDGE - ENGLAND 
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These three plasticizers all confer outstanding low 


temperature flexibility on polyvinyl chloride and 








synthetic rubber formulations, 


PILOT PLANT QUANTITIES ARE NOW 
AVAILABLE FROM 


ALBRIGHT & WILSON 


ORGANIC CHEMICALS DIVISION 


ALBRIGHT & WILSON LTD - 49 PARK LANE - LONDON W.1. Tel: GROsvenor 1311 
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STABILISERS & 
REFERENCE TUBES 


Characterized by close tol- 
erance burning voltages, 
very small voltage fluctua- 
tions, freedom from sudden 
large jumps throughout 
working current range, and 
long-term stability, 


TRIGGER TUBES 


Cold cathode tubes for 
particle counters and very 
low current stabilisers. 


ELECTROMETERS 

Triode and pentode octal 
and subminiature types for 
use with radiation moni- 
tors, photocells and other 
devices where a high input 
impedance is essential. 


PHOTOCELLS 


Vacuum and gas- filled 
photoelectric, and lead 
sulphide photoconductive 
types for light - activated 
relays and infra-red 
applications. 


SPECIAL QUALITY 
VALVES 


Special counterparts of 
popular types, designed 
and manufactured to with- 
stand shock and vibration 
and to provide extra all- 
round reliability. 


SEMI-CONDUCTOR 
DIODES & 
TRANSISTORS 
A range of germanium 
diodes and transistors for 
scaling circuits, very low 
wer H.T. generation and 
or trigger circuits. 


Valves and Tubes 
for Nuclear Physics 


Among the valves and tubes in Mullard's 
comprehensive range are many that are suited 
for the most specialised and complex appli- 
cations. Whatever your interest in electronic 
valves and tubes, your enquiries will be 
welcomed at the address below where full 
technical details and characteristic curves are 


available. 


. 
MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., 
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDO®, W.C2 
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Pioneering for Oil 











i . 
TO THE OILMEN of today goes the credit, and the 


adventure, of opening up many of the waste places of 
the earth. Under deserts, prairies, marshes and seas, 
otherwise bleak and unharvested, may lie oil. Oil for 


m 


(e 


lamps, for cooking stoves, for industry, for farming. 
for the world on wheels, the ships and aircraft of all 
nations. The oilmen must always go out and find 
new sources of supply, so great is the demand. 


They must drill the wasteland to dredge up the 






liquid treasure that the earth holds imprisoned. 


But that treasure has to be located first. WS N- —— — 
More than a million wells have been drilled E 


for oil through the earth's surface during 
the last ninety years. But only a fraction of 


these exploratory drillings have found oil. 


- Shell Research is constantly advancing the 


science of oil-finding. Today the aeroplane, 


IIl 


the helicopter and the seismograph (measuring | 
| 
waves from man-made earthquakes) help the geologist, the | 


geophysicist, the mineralogist and the palaeontologist. 


The search for oil is still an adventure, still an advance 
| 


into the unknown. The oilmen are like the migrating 


cranes in Homer, settling ever onwards. 





research backs the pioneers 





THE SHELL PETROLEUM COMPANY LIMITED, ST. HELEN'S COURT, LONDON, E.C.3. 
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SUNVIC 
PULSE HEIGHT 
ANALYSER 
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CONTROL 


An instrument for the analysis of a 
complex pulse amplitude spectrum 
into groups of known height according 
to their voltage amplitude. 

It displays up to a maximum of 120 
channels and can store 1,200 binary 
digits. The design is based on that of 
Hutchinson & Scarrott (Phil. Mag., 
42, 792, 1951) and the instrument 
is made under licence from the 


N.R.D.C. 


SUNVIC CONTROLS LTD. (Special Products Division), No. | Factory, Eastern Industrial Estate, Harlow, Essex, Telephone: Harlow 24231/5 


Manufacturers of Pneumatic and Electrical Instruments for detection, measurement, control and recording of Temperature, Flow, Liquid Level, 
Specific Gravity and Pressure, in Science and Industry. Vacuum Pumping and Measuring Equipment, etc. 


z Member of the A.E.I. Group of Companies. 


TAS/Sc.305 


Double Beam Oscillograph 
Model 1049 MkII 


Whilst essentially similar to the original"model, the 1049 
_ Mk. II provides added reliability against high voltage 
«breakdown by the use of a sealed, oil-filled E.H.T. power 
. transformer. The instrument meets the requirements of 
Industry and the Research fields of Physics and Medicine 
- by providing an oscillograph for the display and measure- 
ment of phenomena of zero or very low frequency and 
those where amplifier bandwidths of up to 100 Kc/s are 
required. The oscillograph incorporates the Cossor 4” 
| flat-screen Double Beam tube (type 89) operating at 
ius Kv but provision is made for operation at 4 Kv when 
| maximum spot brightness is required. The amplifier 
Circuits are direct-coupled throughout and provide 
independent amplifying channels for the Yı and Y2 
Beams with a gain of 900 and 25 respectively from zero 
. frequency to 100 Kc/s. Input signal voltages and 
t frequency may be measured on either channel using the 
calibrated dials and special anti-parallax graticule. The 
direct-coupled Time Base is arranged to provide a repeti- 
tive or triggered scan with a time range of 1.5 seconds to 
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150 micro-seconds and can be synchronized from 
a pulse derived either from the internal work 
circuits or from an external source. A con- 
tinuously variable control adjusts the amplitude 
of the sync. or trigger signal and selects the 
polarity of the pulse from which synchronization 
is desired. “Z” modulation system is incor- 
porated for time-marking purposes. Stabiliza- 
tion against mains variations up to 10% is 
provided for amplifiers and cathode ray tube 
supplies. Long period stability is reached within 
5-10 minutes of switching on. A pre-amplifier 
(Model 1434) and photographic recording equip- 
ment is available for this oscillograph. 


The Technical Advisory Staff of the Cossor Instrument Division is always at your service. 


COSSO R ms 


Please address enquiries to 


A. C. COSSOR LIMITED * INSTRUMENT DIVISION (Dept. 34) * HIGHBURY GROVE - LONDON, NS 


Telephone : CANonbury 1234 (33 lines) 


Telegrams : Cossor Norphone London 


Cables : Cossor London 
C.1.62 
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Wherever you 
need distilled water 
— in laboratory, factory or 
shop— you can use 'Deminrolit 
Water' with equal results. The Portable 
'Deminrolit' plant operates by ion exchange 
and delivers water substantially free from dissolved 
solids. Running costs are measured in pence instead of in pounds, water in your industry? 
o N r You can do so easily and 
and you can thus use distilled quality water for many purposes cheaply by hiring from us, 
where the cost of distillation would prove prohibitive. at a nominal rental for 


Please write for Technical Publication No. 62 which gives full details. a trial period, the latest 
Mark II Model Portable 


Y , ‘Deminrolit’ Plant. Details 
| be supplied on request. ; 


Pel PERMUTIT COMPANY. L'IMLITED 
(Dept. V.H. 173), Permutit House, Gunnersbury Avenue, London, W.4. Telephone : CHiswick 6431 













HIRE SERVICE 
Why not try demineralised 
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absorption against wavelength can give Samples ‘analytical 
data accurately, rapidly, and with the minimum of effort. Hence 
the increasing reliance of the chemist on the spectrophotometer 
for research, routine analysis and control of product quality. 
| A full account of the range and applications of these 
| leading instruments will be supplied by Unicam Instruments 
of Cambridge on request. 


; UNICAM 


. . SPECTROPHOTOMETERS 
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THE ANALYSIS OF 
DRUGS AND CHEMICALS 





by 
N EVERS, Ph D and W. SMITH, B Sc 


Compiled with close reference to the 
current editions of the British Pharma- 
copoeia and British Pharmaceutical Codex, 
this volume contains monographs on 
all the more important pharmaceutical 
materials, as well as a great number of 
other substances which are increasingly 
used in medical practice, food manu- 
facture, agriculture and the chemical 
industry 


550 Price 60s. net 


Charles Griffin & Co. Ltd 
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SUPPLY OF SCIENCE TEACHERS IN BRITAIN 


TTENTION has been focused on the contmuing 
shortage of science teachers m Brian by the 
reports of the Federation of British Industries and 
of the Advisory Council on Scientific Policy, by & 
resolution at the annual meeting of the Trades Union 
Congress and by a discussion at the Conference 
of the Un:versities of Great Britain and Northern 
Ireland held m London durmg December 17 and 18. 
Naturally, the subject has also been discussed during 
the recent meetings of educational bodies The term 
‘science teachers’ refers to teachers of science or 
mathematics in public schools, grammar schools or 
other schools with a significant number of sixth-form 
pupils It is now accepted that there is a shortage of 
science teachers, that their quality 1s lower than :t was 
before the War, and that the shortage 1s a matter 
of national concern because 1t threatens the supply 
of science students to the universities and so the 
supply of scientists to industry—and hence the 
standard of life of the whole community It 1s also 
clear that the shortage will continue for some decades, 
unless prompt measures are taken, because of the 
growing demand of industry and the Scientific Crvil 
Service for more scientists and technologists 
The situation demands two things first, prompt 
measures to alleviate the present situation , secondly, 
an analysis of the fundamental causes of the shortage 
and the reluctance so far shown to take steps to 
end ıt, so that long-term remedies can be applied 
to secure for the schools a full supply of science 
teachers of good quality, which must be done before 
the greatly increased supply of scientists needed by 
the community will be forthcommg The reports of 
both the Advisory Council on Scientific Policy and 
the Federation of British Industries mghtly stress 
that the only permanent solution for the shortage of 
science teachers 1s the production of more science 
graduates, but they fail to emphasize that more 
science giaduates cannot be produced until the 
shortage of science teachers has been made good 
A number of mmor suggestions for immediate 
action to alleviate the present shortage were made 
in the report of the Federation of British Industries, 
and also by speakers at the Universities Conference 
Many of them have been common practice for the 
past five years ın schools—at best they are merely 
palhatives They cannot of themselves reverse the 
trend which has set up the present deflationary spiral 
of fewer science teachers leadmg to fewer science 
graduates, produemg still fewer science teachers and 
soon But there are two immediate steps which, if 
taken, might materially reduce the present shortage 
of science teachers—they might even reverse the 
deflationary spiral. Scientists are m short supply, 
dunng the Second World War, articles in short 
supply were rationed Somethmg similar might now 
be attempted for scientists A high-level conference 
of the mterests usmg scientists—the Scientific Civil 
Service, mdustry, the unrversities and the schools— 
should be called to try to secure a fairer distribution 
of scientists Direction of labour is clearly out of the 


question , but, when industry and the Scientific 
Crvil Service know the facts, they might be ready to 
help themselves ın the long run by decreasing their 
demands for scientists for a time, and so help the 
schools to get more science teachers now ‘This sug- 
gestion was the leading recommendation of the report 
issued in November 1953 of the National Advisory 
Council for the Supply and Trammg of Teachers , but 
no action was taken The Munster of Education 
ought to have taken the initiative, and that no such 
conference has taken place suggests lack of courage 
and faith m the grammar school@, ıb 1s the task of 
the present Minister to convince his colleagues m the 
Government that the grammar schools hold the key 
to the solution of the problem of the shortage of 
scientists The Advisory Council on Scientific Policy 
would then be a suitable body to which this fairer dis- 
tribution of scientists could be 1mmediately referred 

An apt analogy was recently given by Dr. A W 
Barton, headmaster of the City of London School 
After the War, Britam was short of coal, its most 
precious and most abundant 1aw material, because 
there were not enough mmeis, so coal muning was 
made a form of national service, and this has had 
some effect m attracting more men to the mines and 
inereasmg production We are now short of a precious 
human commodity, science teachers , therefore, the 
possibilty of recognizing teaching as a form of 
national service should be considered This would 
increase the number of science teachers coming into 
the schools in the year ıt was mtroduced from sıx 
hundred to nme hundred, because men teachers 
coming into the schools at the end of their national 
service would be joined by an equal number who 
had just graduated and would just have been starting 
national service m the Armed Forces It might also 
do something towards a permanent solution of the 
problem by attracting some new men into teaching, 
some of whom would like 1$ and would stay on The 
compromise on national service proposed in the 
report of the Federation of British Industries i5 
satisfactory neither to the Armed Forces nor to the 
schools The Armed Forces can make no use of men 
who are to have only the six months or so needed 
to complete ther basic traming The compromise is 
unfair to the schools because 1t fails to do justice to 
the serious shortage of science teachers and then 
present importance to the country 

The fundamental cause of the present shortage of 
scientists 1n. general and science teachers m particulai 
1s the policy of full employment and the great mcrease 
m the demand for scientists smce the War Two 
other factors in the shortage of science teachers in 
particular are the exaggeration of the importance and 
satisfaction of research, and the decline m the prestige 
and financial rewards of science teaching. The steps 
needed to reveise the deflationary spiral and abohsh 
the shortage of scientists would therefore seem®to be 
fairly clear The pre-war economic pressure due to 
unemployment, which provided that a sufficient num- 
ber of science graduates should be available for teach- 
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ing, disappeared when Britam adopted a policy of full 
employment, and science graduates must now be 
induced to go mto teachmg by pomting out to them 
the mmportance of the work and by suggesting to 
them that ıt is the duty of those with the nght 
quahties to take up teachmg Much might be done 
to this effect by arranging an annual visit to the pure 
science departments of each university by & head- 
master or assistant master, dumg which third-year 
undergraduates and research students could be told 
by practising schoolmasters about the responsibilities, 
opportunities and rewards (financial and spiritual) of 
science teaching, such talks would also have to 
make clear thé mmportance of science teaching m the 
national life Thé@ staffs of the umversities could 
perhaps do more, through them considerable mfluence 
with undergraduates, to persuade them to consider 
teachmg as a career, the help of the university 
appomtments boards and the Youth Employment 
Service should also be sought 

The schools themselves can help m a number of 
ways Headmasters should take care, so far as their 
authority permits, to give their staffs good working 
conditions mside the schools They could use their 
influence to try to persuade more pupils to stay on 
in the sixth form, they could stress the urgent 
national need for scientists when advismg pupils on 
ther choice of sixth-form studies, they could put 
the claims of teaching farly before ther pupils when 
advising them about careers Finally, boys and girls 
are influenced more by what them teachers are than 
by what they say If science teachers are keen, 
competent and devoted to their pupils, that m itself 
will induce in young people a respect for teaching as 
a profession and will result m more of them taking 
it up Local education authorities can help by giving 
to the grammar and other secondary schools the 
freedom and prestige which the grammar schools 
enjoyed before the War and have since lost, and by 
ensuring that science teachers are not passed by 
when headships are under consideration 

There is no question that research attracts many 
graduates This is due partly to the spectacular 
achievements in recent years both of the physical 
and the biological sciences, which have led graduates 
to beheve that this 1s the chief road to fame But they 
have often heard only about the successes, they 
fail to realize that these results often mvolve 
thousands of graduates and technicians, and they do 
not appreciate that research, like teachmg and any 
job which is worth while, has its monotony, its 
failures, and perhaps more than its fair share of 
bewilderment and frustration. Some of the respons- 
ibility for the powerful attraction of research, how- 
ever, 1s due to failure to mamtam a proper balance 
in the universities between ther two functions, 
teaching and research It has been suggested that 
too many of the teachmg posts m universities are 


filled by men interested primarily in research The 
universities should re-examme the relative importance 


of teaching and research, of transmittmg accepted 
truth to the next generation and of finding new truth 

If they fail m the first function, must not the second of 
necessity wither away ? When the unrversities have 
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ensured that there 1s 1n each science department on 
man, of the status of a reader or occasionally a pro 
fessor, who holds his important post because he is ¢ 
distinguished teacher of his subject, then a highe 
proportion of undergraduates is likely to take uy 
science teaching 
We shall only get enough science teachers m thi 
age of full employment 1f we set out to produce young 
men and women with the right qualities, namely, ar 
interest ın science and an equally great interest i 
persons One step which the universities could tak 
to produce young men and women likely to mak 
good science teachers would be to devise genera 
honours degree courses m which arts and scienci 
subjects could be combmed Whie there is m 
evidence that there is undue specialization in scienc: 
in the schools (indeed, m most schools all pupil 
spend two-thirds of thew time on the humanitie 
until they reach the sixth form and begm t 
specialize), they must also help m this respect by 
providing stimulating courses in the humanzties fo: 
their science specialists, and usmg ther influence t 
see that their pupils take this part of ther curriculun 
seriously 

Finally, headmasters m schools and professors ir 
universities cannot in honesty tell their pupils how 
important science teaching is and appeal to the sense 
of duty of those suitably qualified to take ıb up, 
unless they can also assure them of reasonable 
financial reward Before the War, a science teacher 
had the same salary as a university lecturer, and a 
senior science master the same as a reader or seniox 
-lecturer To-day the university lecturer rises to 
£1,350, whereas a science teacher rises to £950 under 
& geneious local authority , the senior lecturer rises 
to £1,600, while a senior science master rises to 
£1,200 with & very generous local authority or to 
£950 under a niggardly one ‘The science teacher 1s 
clearly underpaid to-day When the Education Act 
was passed m. 1944, r6 was decided that all children 
were to have a proper secondary education, whick 
imphes that all secondary schools should have classes 
of reasonable size, buildings with comparable 
amenities and teachers paid on a common salary 
scale This has meant that the salaries of the teachers 
m all types of school—primary, secondary modern 
and secondary grammar—are settled by a Burnham 
Committee in which grammar school teachers are 
very much m a mmority This has produced the 
expected effect on the salaries of teachers, the pay 
of the average worker has been mereased at the 
expense of the fewer Inghly skilled workers, and the 
highly skilled minority feels that ıt 1s bemg unjustly 
treated The Burnham Committee has been trymg 
to work out a suitable salary scale for all teachers in 
the State schools for ten years, ıt has failed to do 
Justice to the teachers 1n the grammar schools, which, 
from the point of view of progress and development, 
are the most important schools to the community, 
and ib 1s clear that the Burnham Committee as at 
present constituted 1s very unhkely to solve this 
problem The Minister of Education has just asked 
them to decide rf the salaries now bemg paid to gram- 
mar school staffs are good enough to attract dis- 
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tinguished teachers Unless the Minister's lead induces 
the Buinham Committee to award a substantial 1n- 
crease in grammar school salaries, a Royal Commission 
to consider the salaries of teachers in grammar schools 
and the problem of their 1ectuitment appears to be 
desirable This question of salary 1s not the only factor 
to be considered, but ıt seems fairly certam that the 
present shortage of science teachers 1s unlikely to be 
overcome until more attractive salaries are offered. 


LECTURES BY SIR HENRY DALE 


An Autumn Gleaning 

Occasional Lectures and Addiesses 
H Dale Pp x+225 (London 
Ltd, 1954) 21s net 


N 1953 the Pergamon Press published a collection 

of famous orginal papers by Sn Henry Dale 
under the title "Adventures m Physiology” (see 
Nature, 172, 825, 1953) The same publisheis have 
now persuaded Su Henry to prepare & smaller book 
with & more general appeal contamung thirteen 
lectures and addresses mostly delivered durmg the 
past ten years, and extracts from five war-time 
presidential addiesses to the Royal Society 

This book contains a mixed bag of good reading- 
matte: written with easy and expheit fluency, and 
intelhgible without specialized knowledge There 1s 
an account of the history of work on vuuses up to 
1935 The discovery of insulin is described with the 
authority of one who was ın direct contact with the 
original work and yet able to be umpartial The case 
for the freedom of science and the ease for the 
inclusion of some knowledge of science as an. essential 
part of a hberal education are put with convinemg 
clarity and force There are two addresses to young 
men on "Experiment m Medieme" and on ‘Medical 
Reseaich as an Aim in Life” The popular lecture 
on “Accident and Opportunism m Medical Research”, 
delivered in Cambuidge at the annual meeting of the 
British Medical Association m 1948, is particularly 
valuable since ıt contains interesting details, not 
given in the original publications, of how great dis- 
coveries have been made It ıs good to see in print 
the stories of the discovery of Runger's solution 
through the laziness of a technician and of Dr 
Oliver’s injections of adrenal extracts in his son 

The book also contams addresses m honour of 
William Whitla, Thomas Addison and Lord Ruther- 
ford and the lecture given in connexion with the 
Festival of Britam reviewing a hundied years of 
medical progress The last two lectures ale up-to- 
date reviews of a more technical kind dealng with 
two topics on which the author 1s the chief authority 
—the mechanism of anaphylexis, and the trans- 
mission of effects from nerve endings 

After an active life spent ın leading the advance 
beyond the frontiers of knowledge ın various special- 
ized fields, Sir Henry has had the time between the 
ages of seventy and eighty years to tuin his mind to 
problems of more general importance He has con- 
sidered the place of science ın the modern wor.d and 
its effects on mankind, he has mmportant things to 
say on these matters and the power to say them 
effectively This book is an anthology of his unmis- 
takeble and characteristic English prose and can _be 
recommended to all who are mterested m medical 
and allied scientific research J H Gappum 


By Sır Henry 
Peigamon Press, 
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FLOW PROPERTIES OF DISPERSE 
SYSTEMS 


Flow Properties of Disperse Systems 

Edited by Prof J J Hermens (Deformation and 
Flow Monographs on the Rheological Behaviour of 
Natural and Synthetic Products) Pp x1+445+12 


plates (Amsterdam North-Holland Publishmg 
Company New York Interscience Publishers, 
Ine, 1953) 35 florms, 70s 


HIS volume is one of a senes of monographs 
deseribing the rheological behaviour of natuial 

and synthetic products The peiticular disperse 
systems with which ıb deals eie those contammg 
‘large’ particles well beyond oidufary molecular size, 
but sufficiently small to exhibit, in some instances, 
marked Brownian motion, it is assumed that the 
laws of hydrodynamics of contmuous fluds are 
applicable to such systems provided the particles 
have dimensions of the order of ten times the 
moleculai dimensions of the dispersion medium 

The ten chapters into which the book 1s divided 
treat of suspensions, emulsions, gels, dilute solutions 
of impenetrable ngid paiticles and flexible chain 
molecules, liquid sprays, atomization of liquids, foams, 
smoke and powders The field covered 1s therefore 
wide and diverse, and the various authors have had 
to select, from & considerable literature, those espects 
which they regard as of paiticular significance in the 
development of their subject This limitation results 
in. some lack of balance and some obvious omissions 
which aie, however, m part made good by ex- 
tensive references to standard works and to original 
papers 

The rheological properties of suspensions, emulsions 
and gels have many characteristics ın common best 
ulustrated by a comparison of then visco-elastic 
behaviow , and much of the 1ecent work described 
by R Roscoe, E G Richardson and J J Hermans 
m the first three chapters 1s concerned with the 
viscosity—concentration relationships of typical ex- 
amples of the three systems The theoretical treat- 
ment is usually based upon hypothetical models of 
the molecules concerned , thus, for example, Kuhn, 
Wall, Hermans and Treloar have developed a theory 
of long-chain molecular networks applicable to 
tubber, and Kratky has used a model consisting of 
chains of rigid rod-shaped crystalline units joined by 
hinges and embedded m a continuous plastic medium 
to interpret the behaviour of cellulose gels In this 
way, quantitative expressions for force—straimn 
relationships and the volume change on stietchmg 
have been derived 

In recent years, a great deal of valuable data on 
the shape and dimensions of maciomolecules and the 
stiuctuial chaiacteristics of gels have also been 
obtamed by a study of the flow characteristics of 
therr solutions Ch Sadron and J J Hermans have 
given an excellent account of the theory of Brownian 
movement as applied to dilute solutions of mmpene- 
trable rigid particles and of the equivalent particle 
concept which has been used by Flory in the develop- 
ment of a theory of viscosity applicable to dilute 
solutions of flexible cham molecules 

The extensive use of sprays, aerosols and smokes 
for msecticidal and other purposes has led to further 
studies of the mechanism of drop formation, dis- 
tribution of drop-size and rates of dispersion and 
settlement of aerosols and smokes E G Richardson 
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gives a comprehensive account of the break-up of 
liquid jets and the methods of measurmg drop-size, 
whie H L Green summarizes recent work on the 
atomization of liquids and the properties of smokes 
R Matalon desenbes the rheological properties of 
foam and the methods available for studying the 
mechanical properties of the stabihzmg surface layer 
of lammæ and bubbles The concludmg chapter by 
Mrs B S Neumann contams an account of the flow 
properties of powders 


INTERPRETATION OF 
EARTHQUAKE DATA 


* 
Earthquake Intensity and Related Ground Motion 
By Frank Neumann Pp v+78+figures 1-16 
(Seattle University of Washington Press, 1954) 
1 50 dollars 


HE author of this booklet ıs a noted mathe- 
matician and was employed for a prolonged 
period as chief seismologist at the United States 
Coast and Geodetic Survey, retumg m August 1953 
The booklet surveys part of this work and sum- 
marizes our present knowledge of this most xmportant 
part of seismology, includmg much orginal and 
previously unpublished work by the author It ıs a 
publication replete with experience and written with 
the incisiveness and succictness of the mathe- 
mataan 
The old way of determining earthquake epicentres 
by drawing isoseismal lines required the precise 
formulation of seismic intensities, and m 1931 H O 
Wood, at the Pasadena Seismological Laboratory, 
brought up to date the Mercall—Cancanni mtensity 
scale Now seismic mtensity, which is m effect a 
measure of the local destructiveness of an earth- 
quake, 1s made up of a great number of factors, 
chief among which 1s probably local ground accelera- 
tion Nowadays, ground acceleration alone 1s 
measured by ‘strong-motion’ seismographs In 19365, 
C. F Richter published an earthquake magnitude 
scale m which the magnitudes of earthquakes are 
obtained from the measurements of standard seismo- 
grams reduced to standard epicentral distances, and 
are a function of the energy released by the earth- 
quake The most recent formula of B Gutenberg 
and © F Richter ıs log E = 12 + 1 8 M, where E 1s 
the radiated energy and M the earthquake mag- 
nitude. Earthquake magnitude does not refer to local 
energy near the obseivatory, but to the total energy 
released at the focus of the earthquake 
Efforts have been made, and are bemg made, by 
seismologists throughout the world to define seismic 
intensity with mathematical precision, obtaining the 
data from seismograms instead of from human 
perception and the destruction of buildings, and to 
relate seismic intensity at any focal or epicentral 
distance to earthquake magnitude at the focus of the 
earthquake This 1s precisely the task Frank Neumann 
set himself In the present booklet he develops a 
distance—Modified Mercalli mtensity 1elationship, par- 
ticularly from the data concerning the Puget Sound 
earthquake of Aptil 12, 1949 The mtensities are the 
lowest intensities and refer to the basement rock out- 
crop In all earthquakes the intensity on this forma- 
tion 1s reduced approximately one grade whenever the 
distance 1s doubled This distance—mtensity graph 
always indicates an epicentral mtensity corresponding 
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to the Gutenberg—Richter magnitude at an epicentral 
distance of about one mule Intensities on highly 
compacted sedimentary rock outcrop are consistently 
about one Modified Mercalli grade higher than on 
gramitic outcrop at all epicentral distances A rela- 
tionship is established between Modified Mercalli 
intensity and maximum acceleration This relation- 
ship varies with epicentral distance With increase 
of epicentral distance the acceleration for & given 
Modified Mercalh intensity grade decreases, but the 
duration increases 

Period-acceleration envelopes exhibit the followmg 
characteristics At short epicentral distances they 
show a peak on the average at about 1/3 sec period, 
but the period of the maximum acceleration waves m- 
creases with epicential distance For the waves of 
shorter period the rate of increase of acceleration with 
merease of period 1s indicative of body-wave propaga- 
tion and apparently varies greatly with the type of 
rock traversed and epicentral distance For waves of 
longer period the rate of decrease of acceleration with 
increase of period 1s practically constant and indica- 
tive of layer vibrations in, or related to, basement 
rock formations. The author develops a technique, 
employing intensity-acceleration relationships, where- 
by Modified Mercalh mtensities are determined from 
period-acceleration envelopes They consistently 
agree with the intensities obtamed fiom the author's 
distance—intensity graphs Further, a quantitative 
intensity grid developed by the author from the 
intensity-acceleration and period-acceleration rela- 
tionships, and valid up to an epicentral distance of 
approximately twenty-five miles, shows the accelera- 
tion or amplitude to expect for any period that 
may be m the ground motion. Modifications for 
distances exceeding twenty-five miles are discussed. 
Grids are developed for period-acceleration distribu- 
tion when earthquake foci are m the granitic base- 
ment, and for period-acceleration distribution when 
earthquake foc: are in the highly compacted sedi- 
mentary rock above Grids are used to mterpret 
period-acceleration envelopes, or mdividual waves, 
m terms of Modified Mercalli mtensity 

The author states that “smce the intensity distribu- 
tion on basement rock is always very uniform, 80- 
called basement rock mtensity data may be used to 
determine maximum intensity epicentres These are 
points of maximum energy release and do not 
necessarily comeide with epicentres obtamed from 
standard seismograph records, which indicate the 
location of the first lock break where more than one 
break occurs The rapid decrease of mtensity on 
basement rock outcrop with merease of distance in 
the mnmediate epicentral area mdicates that major 
lock breaks are quite limited in extent The mtensity 
distribution in all shocks thus far studied 13 the same 
as though the foci were all very shallow regardless of 
the actual depths revealed by teleseismic data". 
A casual comparison of period-acceleration envelopes 
and earthquake spectra obtamed from identical 
instrumental records reveals a marked sumilarity 
in thew overall forms Further study, however, 
is needed to determine to what extent such 
envelopes may be used as substitutes for earthquake 
spectra 

The use of simplified ground motions 1n engmeermg 
studies as substitutes for actual ground motions poses 
a difficult problem. While the quantitative mtensity 
grid as developed by the author furnishes period anc 
amplitude data on earthquakes of different Modified 
Mercalh intensity, the mmportant element of duratior 
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nita He suggests, however, 
rocedure, He further states that a 
rease in acceleration is indicated’? when 
' vibrations. passing through the granitic 
the most. responsive types of surfaco 
ions into vibration. (The United States Bureau 
es, while investigating high-frequency explosion 
"found a thirty-fold increase between two 
types of rock and soil formation.) 

author is at pains to direct attention to the 
sional character of all the new relationships 







































nents, which at low cost would assist the 
and theoretical investigations brought to 
erudite booklet. Engineers concerned 
ke-proof design and those concerned 
Uurance in countries liable to earthquakes, 
1 all seismologists, will read this stimulating 
interest and profit. Ernest TiLLOTSON 





EMENTARY APPLIED 
“PSYCHOLOGY 


applied to Human Affairs 

tanley Gray. Second edition. (MeGraw- 
| Psychology.) Pp. vii+581. (London: 
| Publishing Company, Ltd. 1954.) 





book is designed as a ‘class-room text- 
for first-year students in psychology. Its 
emphasis is on industrial psychology. The 
tment of educational, clinical and medical 
chology is very slight. Some of the less orthodox 
es it deals with are “Psy chology in College Life", 
ilitary Psyehology", "Speech Cor rection” ; and 
yehology in Marketing and Advertising". Social 
sy chology, too, is represented i in chapters on “Public 
pinion and Propaganda" and “Crime and Crime 
Jeteotion". Since the book is written at a fairly 
lementary level, it is to be expected that the changes 
rom the first edition, published in 1946, are small. 
‘he main justification for the new edition seems to 
e the bringing up to date of descriptions of the 
ractice of some American institutions that make 
Be of applied psychology. 

‘The editor, who is also author of nine of the nine- 
shapters, emphasizes that the book aims at 
‘actual and practical", and ‘ "theoretical dis- 
woe has been kept at a minimum" , and 
sometimes, because of limited space, “facts are 
orted with a minimum of interpretation”. Hence 
needs a teacher to interpret the facts", though 
he editor suggests that by using this as a classroom 
ext-book the teacher can dispense with formal 
setures. This may excuse what sometimes appears 
iconsequent and arbitrary. But the approach could 
e more.serupulous.- Too often results of dubious 
alue are quoted without tests of significance or, in 
eases; indication of the number of cases upon 
the results are based. The writers take the 
00 little into their confidence about the 
and difficulties facing the applied psycho- 
d the presentation by topic leads to a neglect 
ms of method. The interview, for example, 
number of topics dealt with in this book ; 
has the space to give it the systematic 
deserves. . Some good features of this 
ies showing the need for applied psycho- 


























ard in the text, and suggests new types of 












































elds, descriptions of the ins 
that carry it out—are of less value to readers. 
Great Britain since they refer almost entirely 
America. In particular, the very cursory chapt 
on clinical and. military psychology - are robbed « : 
their value by this practices = e ; 
The standard of text-books in psychology | i 
perhaps a modest one, and by such a criterion this | 
book may not be much below average. But it may 
be questioned whether its loose, episodic structure 
makes it a satisfactory compendium of subjects that 
more specialized text-books in particular fields of — 
applied psychology already cover adequately in 
university eourses. W.H.N. Hororr 








BIRD PHYSIOLOGY - 


Avian Physiology 
By Prof. Paul D. Sturkie. Pp. xiL424.. ondon 
Bailliére, Tindall and Cox, Ltd., 1954. ) 488, 


NE might cavil at the use of the ‘above title for 

a volume that deals essentially with the physio- 

logy of the domestic fowl, duck and pigeon. But. 

when we reflect that 90 per cent or more of "text. 

books of physiology" are in fact. text-books of 

rodent, rabbit and human physiology, any criticism - 

of the title chosen by Prof. Paul D. Sturkie would be 

a little unfair. The present book is, in fact, probably 
the first in any language devoted. solel th 

physiology of birds. S 

The book deals comprehensively (five chapte 
with what is known of avian blood and its circulatio 
including a chapter on electrocardiography. Thre! 
chapters give information on those enormously 
interesting subjects, avian respiration and. the 
regulation of body temperature. Another one is 
devoted to energy metabolism, including a statement. 
of what is known (and what is not known) concerning 
the mechanism that governs moult. Mechanical and. 
chemical aspects of alimentation are dealt with, and > 
there is à chapter on carbohydrate metabolism. " 

There are also chapters on renal physiology, the - 
special senses (but not the nervous system) and 
reproduction, together with an account of early | 
embryonic development. The final five of the 
twenty-one chapters deal with the endocrine glande 
and their relationships. 

This book may become indispensable to. the 
numerous workers in what has become known as 
poultry science in the United States and elsewhere 
It could be valuable, to a limited degree, to the - 
ornithologist who has suffic ient physiological ground- 
ing to understand it. 5 

The principal criticism that must be made is that, | 
werten, paper for research workers in à Mes 























written into a ges v aun, There is eee about © 
digestion in fish- and flesh-eaters, or the mechanics... 
of, or the remarkable adaptations towards, locoó-. 
motion. The highly suggestive work of Wood Jones 
on olfaetion in the Turbinares has been ignored and 
there is little about the neuro-endocrinal control of 
display, breeding seasons and migfation. Perhaps 
we may hope for a later expansion of the volur e to 
make it truly à text-book of avian physiology.” here 
can be few people better equipped to do this than 
Prof. Sturkie. ALJ. MARSHALL : 
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PRODUCTION OF ENRICHED NON-RADIOACTIVE ISOTOPES AT 
OAK RIDGE NATIONAL LABORATORY 


By Dr. C. P. KEIM 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 


FT HE production-scale mass spectrographs at Oak 
l Ridge, originally developed to enrich uranium- 
now provide more than two hundred different 
enriched isotopes of nearly fifty elements for basic 
and applied research. 

Only four, of the large mass spectrographs are in 
active operation for general isotope separation. These 
were originally i®talled to provide training facilities 
for production personnel and to develop ion sources 
and isotope collectors to be used in large-scale enrich- 
ment of uranium-235. These four mass spectrographs, 
arranged as pairs in two separate magnetic fields, 
have proved to be highly versatile in enriching 
naturally occurring isotopes of many elements from 
lithium to uranium in mass. Radioactive isotopes, 
artificially produced, have also been separated to a 
limited extent. 


235, 


The Production Mass Spectrographs 


These Oak Ridge electromagnetic isotope separ- 
ators (sometimes referred to as calutrons, since the 


production models were developed at the University 
of California, under Prof. E. O. Lawrence) consist o 
an ion source and an assembly of isotope collecto 
pockets mounted in à vacuum chamber between th 
poles of à powerful eleetromagnet. 'l'he gap betwee 
the poles of the magnet is 12 in. in one case ane 
24 in. in the other; the magnetic field may lx 
regulated at whatever strength is desired, up to a 
least 10,000 gauss. The operating vacuum is in thi 
vicinity of 10-* mm. of mercury. Fig. 1 shows th 
front view of a calutron and Fig. 2 is a photograph 
of a model of the magnet, the bins and the vacuum 
pumps. 

A suitable charge material of the element, the 
isotopes of which are to be separated, is vaporizes 
and fed into the graphite ionization chamber. Elec 
trons of a few hundred volts energy from a tungster 
or tantalum filament are directed through a col 
limating slot into the ionization chamber, where 
collisions with the gaseous charge material result in 8 
high number of positive ions. These ions are ther 
accelerated from the ion souree by means of ar 





Fig. 1. 

are mounted an ion source (below) and the isotope collector (above) 

in its port with all electric and water connexions made and the isotope collector (above) ready for operation. 
the lower doors closed to protect personnel from high voltage during operation 


Front view of the calutron assembly showing the magnet yoke, mass spectrograph spaces, and a handling truck on which 


The left bin doors are open showing the ion source (below) 
The right bin has 
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Fig. 2. Rear view of a model of the calutron assembly showing the magnet yoke, three vertical magnet coils, two spaces between 


the pole-faces of the magnet each for a mass spectrograph, vacuum pumps, valves 
pumps are on a floor below the main operatin 


lectric field of 35 kV. As the ions travel across the 
aagnetic lines of force they are further accelerated 
ito a circular path; the radius of travel can be 
aried from 6 in. up to 48 in. 

At the 180? position the ions, now separated 
ecording to mass, are directed into isotope collectors 
b ground potential. Usually the isotopic material is 
stained in these collectors in its elemental state. 

It has been found that the singly charged ions of 
1e element are the most plentiful. Fig. 3 indicates 
he variety of ions emerging from the ion source 
uring typical operations. 


Observations drawn from Processing 
Experience 


Various observations have been made in the pro- 
sssing of nearly a thousand lots of separated isotopes 
f many elements since early 1946. 

The halides have usually proved to be the best 
lharze materials, although oxides and the element 
Ion-source oven 
tem- 


self are sometimes preferred. 
»nperatures may be successfully operated at 
eratures as low as 100° C. up to more than 2,500° C. 
ene or more ionization ares may be mounted on one 
m-source assembly, with corresponding increase in 


roductivity, if there is not too much overlapping of 


ne isotopes nt the collector pockets. 
Failure of the tantalum or tungsten 
‘hich supply electrons for ionization is the most 
ymmon cause of interruption of isotope separation 


filaments 


and piping systems. The mechanical vacuum 
evel 





runs. This failure is due to positive ion bombardment 
and chemical attack. 

The percentage of material vaporized from the 
charge bottle actually getting to the isotope collectors 
varies widely, from only a few per cent up to as high 
as fifty per cent, depending on the element being 
processed. 

Graphite collectors are preferable if the collected 
isotopes have a low vapour pressure and the collector 
pockets do not require water-cooling. Water-cooled 
copper collectors have proved best for. isotopes of 
high vapour pressure to prevent high loss of the 
collected isotopes. Under adequate control, almost 
one hundred per cent of the material reaching the 
collector pockets can be successfully retained there. 

Every element has its characteristic chemical and 
physical properties, and the performance of an 
element cannot be successfully predicted on the basis 
of the behaviour of similar elements. 


Key Steps in Isotope Separation 


suecessful isotope separation 


The key 
Inorganic chemists 


require various technical skills. 
must aid in the selection of suitable charge materials 
of the elements to be processed, inclfding rare and 
unusual materials, then prepare adequate quantifies 
of the chosen forms in high chemical purity. They 
must recover small quantities of the precious enriched 
isotopes from the collectors, purify them chemically, 
ani supply them in a variety of chemical forms fo: 


steps in 






















INCREASING MAGNETIC FIELO —BP» 


SELENIUM Se Oz 


dioxide as the charge material 


he user of enriched isotopes. Unusual compounds, 
ure metals, targets, etc., are often necessary. 

The staff of the spectrochemical laboratory must 
ialyse purified isotopes of all the elements so that 
iched isotopes of high chemical purity and of 
able analyses are supplied the user. This involves 
st of the elements of the Periodic Table. An 
ially valuable discovery has been the adaptation 


few mierograms of an unknown substance are 
rated for mass analysis. 

The conversion of the uranium production mass- 
ographs to the separation of isotopes of a wide 
"of. masses and properties hás called on 
shysicists. electronic engineers, mechanical engineers, 
istrument makers and other craftsmen. The original 
ium machines have been improved so extensively 





























esemble only remotely those of a few years ago. 

n sources for uranium were subjected. only to the 
pour and ion products of uranium tetrachloride, 
yhereas present. ion sources must withstand the 
‘action of a wide variety of chemical compounds. 
The charge material ovens in uranium ion sources 
ere heated to a maximum. of 600° C., whereas for 
ome elements now processed more than 2,000* C. is 
1ecéssary. Only two isotopes of uranium, uranium- 
35 and 238, were separated, but in the present 

gramme as many as ten isotopes of an element 
example, tin) are colleeted at one time. 
tion potentials, process efficiencies, vapour 








fo od 
Toni 





ur of various elements and compounds in the 
s spectrograph. ; eu 


= Production Results 





differ widely among the elements. However, collecto 
urrents of a hundred. milliamperes, representing thi 





Fig. 3. Ion-beam content in the separation of selenium isotopes using selenium 


dium filament in the ion source, from which ` 


hat the ion sources and isotope collectors used now 


mieal properties, natural abundances of - 
difference between adjacent isotopes: 
and many other factors, influence the - 











dons of all the isotopes. of-a particular. element, 
re not unusual; these ions originate in a single 





"What produetion-rate is ref 
resented by 100 milliamperes of ios 
"current ?- From elementary theory 
1 àmp.-hr. of singly charged e 
mental ion deposits 0-0373 

atom of that element in the ë 
lector. Hence, 100 m.amp. deposit 
approximately 26 mgm. per hr. 
separated lithium isotopes (ma 
6 ànd 7), or 358 mgm. per hr. 
molybdenum isotopes (masses 9, 
94, 95, 96, 97, 98, 100), or 772 mgni 
per hr. of lead isotopes (masses 20: 
206, 207, 208) all distribute 
among the collector pockets | 
amounts proportional to th 
natural isotopie abundance. I 
interesting to note that a to 
current of 100 m.amp. is equi 
lent to about one billion atom 
moving from source to ee 















every billionth of a second 
billion = 1,000,000,000). : 
The following are the element 
the naturally occurring isotope 
of which have been successfull 


enriched in the large Oak Ridge mass spectrographa 





Lithium Iron Ruthenium Samarium |. 
Boron Nickel Palladium Gadolinium | 
Carbon Copper Silver H E 
Magnesium Zine Cadmium 

Silicon Gallium Indium 

Sulphur Germanium Tin 

Chlorine Selenium Antimony Platinum 
Potassium Bromine Tellurium Mercury 
Calcium Rubidium Barium Thallium 
Titanium Strontium Lanthanum Lead 
Vanadium Zirconium Cerium 

Chromium Molybdenum Neodymium 









Only europium, dysprosium, erbium, yttrium : 
lutetium of the rare. earths, the noble gases. : 
osmium have not been processed in the calutrons 
to this time. The processing of the rare earths await 
the availability of suitable charge material, and th 
enriching of the noble gas isotopes awaits the develoy 
ment of appropriate isotope collectors. The solutio 
of both these problems is progressing satisfactoril 
and there appear to be no insurmountable obstacle: 


Typical Examples of Separations 


As was stated above, all elements processed in th 
mass spectrograph have their individual charaectéi 
istics, which result in a wide variety of performance: 
Only a few examples will be given. ... : P | 

Lithium. The enrichment of the lithium isotope 
was initially tricky. It was difficult to maintai 
ionization with accelerating potential applied ; th 





addition of a small amount of nitrogen as a ‘suppor 


gas was of benefit. Lithium chloride as the charg 
material gave the largest ion beams, but its reactiol 


-or that of its dissociated components, with the met. 
from which the ion source was fabricated, producc 
- deposits in the ion exit slit of the ionization chambé 


eventually causing termination of the run, The dissi 


-ciation of lithium chloride to LiCl+, Lit and Cl* ior 
= is believed to contribute to this deposition. Th 
uu s uc ; _- addition of a few per cent lithium metal to tl 
-The ion currents registered at the isotope collectors E 


lithium chloride charge eliminated this trouble. ~A 
obstacles were overcome, lithium ion beams at th 
eolleetors reached several. hundred ` milliampere 
Because of the large percentage mass differenc 
Beha end lithium-7 of very high isotopic purit 











topes were enriched 
nphasis on potassium-40. Continued development 
roduced potassium-40 of greater than 10 per cent 
i Opie purity, its natural starting purity being only 
-012 per cent. Later, using a potassium chloride 
ge which had been previously irradiated in the 
ile at Chalk River, several milligrams of 22 per cent 
otassium-40 were obtained. Pile irradiation had 
acreased the potassium-40 content to about 0-025 
er cent by the *"K(n,y)*^K reaction. 

dron. Tron isotopes, iron-54 (of 22 per cent natural 
undanee) and iron-58 (of 0-3 per cent natural 
dance) are enriched to provide high-purity non- 
active isotopes, which are then irradiated in the 
produce radioactive iron-55 and iron-59 of 
tific. activity. Specially purified graphite 
llectors must be used to eliminate the 
on of isotopie enrichment in the collectors 
iron contamination in the graphite. 

im, platinum, iridium and palladium. These 
have been processed, but not without con- 
development. The usual compounds of 
ts decompose on heating, so vaporization 
-means into the ionization chamber is 
Special techniques of heating the metal 
h as 2,500? C. by electron bombardment 
abundance of ions, and many milligrams 
ed isotopes have been collected. Even at 
n milliamperes of ion beam, as much as 
1. of platinum isotopes are collected hourly. 
earths. The rare earth elements of atomic 
7-71, inclusive, present numerous problems, 
hich is the obtaining of several hundred 
their halides for ion-source charge material. 
tely, a chemical separation of the rare earth 
ing the rnonazite and gadolinite ores, has 
adequate charge materials for the isotope 
n of cerium, neodymium, samarium and 
dum. Dysprosium charge material is now on 





























































inued efforts. 

, tributyl phosphate —nitric acid liquid-liquid 

column extraction system is employed for 

he rare earths into their elements, and 

ns are being developed for concentrating 

i. lon-exchange separation is sometimes 
al chemical purification of the enriched 


oregoing examples it is seen that most 
present special interesting problems in the 

f their isotopes in the mass. spectro- 
le successfully enriching the isotopes, 
ble research is performed in chemistry and 
yhysies as well. 








Shipments, Uses and Reports 


' otopae, enriched in the Oak Ridge mass spectro- 
graphs, were first supplied to Atomie Energy Com- 

n Laboratories in 1946. In the following year 
ersity, industrial and other laboratories were 
tain these isotopes for research and other 
he middle of 1954 more than two thousand 
had been made, and shipments continue 
rage rate of one shipment a day. Although 
topes have been available only on loan to 
















magnetic moments, hyperfine spectra. 
energy-levels, decay patterns. 






Swith 


and the rarer elements will be available with | 


users, & sales programme abroad has now : 
| both at Harwell and! in British universities. «fw 














neutron cross-sections, studies linked with cyclotr 
and other accelerator bombardments, superconduc 
ivity, beta spectroscopy, etc., have been obtained 
through the use of enriched isotopes. 

Several enriched stable isotopes are used in the 
pile on a recurrent basis to produce useful radio: 
active isotopes. Other studies show that it is tec 
nically feasible and economically advantageous 
use certain enriched stable isotopes in the cyclotr 
to produce radioactive isotopes not now availabl 
initial production has begun. 

Although most of these calutron-enriched isotop 
are non-radioactive, the enrichment of such radi 
active isotopes as  beryllium-10, potassium- -40. 
samarium-147 and others has made it, possible 1 
clarify their disintegration properties. 

Not all the benefits of this stdble isotope pro 
gramme are in the use of the isotope producta 
Developments in gas discharge, ion sources, mäsa 
spectrometry, optical spectroscopy and inorganic : 
chemistry have not only assisted in the enrichment . 
of stable isotopes themselves, but álso these develóp- |. 
ments have contributed to other atomic energy > 
activities, partieularly in the reactor field. 

Many reports have been written on research mad 
possible by having available enriched stable isotopes, 
In the Physical Review since 1946 more than fou 
hundred such technical papers and abstracts hay 
been published. These unclassified papers hav 
sprung from about forty per cent of all shipment 
made to users outside the Atomic Energy Com 
mission. This represents about one research rep 
for every two shipments. No information is availal 
on research done with the other sixty per cent o 
shipments going into strictly Atomie Enen 
mission. studies. j 

The work described in this article resulta f 
co-operative efforts of all personnel in the Stabl 
Isotope Research and Production Division, Oak 
Ridge National Laboratory, and was carried out fc 
the United States Atomic Energy Commission b. 
Carbide and Carbon Chemicals Company, a division. 
of the Union Carbide and Carbon Corporation. | es 
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History of the Britis 


N 1946, when the U.S. Atomie Ene 

ealutrons had already .been pi 
isotopes for a year, it ‘was decided to pi 
at the Atomic Energy Research . 
Harwell, for the supjp ly of electroma 
riched .stable isotopes to nuclear reseal 


180° machines were built, the smaller prototype for 
the production of nuclear targets by direct deposition 
from the pean on to eu — and mo 
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Fig. 1. 


larger for the separation of 
enriched isotopes. 

The smaller machine started operation in 1948, 
and though of rather limited resolution was very 
useful for making nuclear targets of the lighter 
elements. Recently this machine was rebuilt as a 
2-ft. radius 60°-sector separator for experimental 
work on ion sources, for separations of the rarer 
elements, where the source materials are expensive, 
and for separation of slightly active materials. This 
facility will be available shortly. 

Early in 1950, the larger separator, which is a 
vertical 180°-machine of 2-ft. radius and somewhat 
similar in general layout to an early American 
machine at Berkeley, was started up. Subsequent 
developments were largely independent of the U.S. 
effort and there were numerous detailed departures 
from American practice ; for example, in the extensive 
use of graphite in the source units, design of receivers, 
and the use of tungsten heaters for source tem- 
peratures up to 1,000° C. The machine is now being 
run on a production basis with shift operators. 


Present Production 


The outputs and enrichments obtained with the 
large Harwell separator are bjroadly similar to the 
results reported by the Oak Itidge workers for the 
smaller of their machines, and it is unnecessary here 
to add to the Yery complete} account of separation 
expgriences given in the preceding article. Owing, 
however, to the later British istart, the inventory is 
smaller, though thirty-seven? elements have been 
separated and stocks are available of most of them. 
Principally the lag is in the separation of the elements 


gram-quantities of 


General view of the large electromagnetic separator at Harwell 


requiring exceptionally high temperatures, the pé 
ladium and platinum groups; mercury, whis 
requires special refrigeration arrangements; at 
certain elements which are not available in quantii 
as source materials such as rhenium and hafnium. 

start has been made on the rare earths, the ceriu 
and neodymium isotopes being already available. 


Applications 


Much valuable work has been done and publishe 
by British Commonwealth and European worke 
with stable isotopes from Harwell. Reference m: 
particularly be made to the superconductivity studis 
on tin*, the hyperfine spectral work at Oxford, and 





f Photograph of the 
collectors used (after processing) and the bulk of enriched product 
às zine oxide 


Fig. 2. Chemical processing of zine isotopes, 
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umber of reaction studies too numerous to list here. 
argo amounts of calcrum-44, wron-58 and chromium- 
0 have also been supplied for the production by pile 
radiation of radioactive tracers which have been 
sed m a great variety of researches So far, 570 
»parate consignments or targets, ranging m size 
‘om mucrograms of calcrum-46 to 30 gm of mron-56, 
ave been dispatched to workers at Harwell and m 
suropean and Commonwealth laboratories The 
utput 1s now about two hundred consignments a 
ear and rising steadily 

Particular emphasis has been laid by the Harwell 
roduction group on the provision of targets for 
uclear bombardment from the stock of stable 
jotopes It was found m early work that targets of 
lements heavier than magnesium could not be made 
y direct deposition in the separator because of 
putter, and so it was necessary to use a secondary 
ioeedure Such procedures have the advantage, 
i1oreover, of starting with a definite amount of 
aaterial of known purity, providing the most 
ficient utilzation of the stocks, and bemg very 
onvenient for the users, who can request targets to 
ut ther most varied requirements and obtam 
ehvery withm a few days For preparation of these 
argots a range of techniques has been adopted 
icludmg vacuum evaporation, electroplating, pamt- 
ig and thermal crackmg, whie special attention is 
aid to the recovery of residues without contamuna- 
on In the course of development of these methods, 

useful stock of isotopic targets has also been 
ult up 

Some work has also been done on the preparation 
f gas targets by direct bombardment on to metallic 
ns, and by this means targets contammg oxygen, 
itrogen or the rare gases have been made for reaction 
;udies, while following Koch's? technique krypton-84 
as been recovered from foils for use m spectrographie 
ischarge lamps 


The British Thomson-Houston Co, Lid, and the 
fetropolitan-Vickers Electrical Co , Ltd , constructed 
16 large separator, members of the Electromagnetic 
eparator Group and the Engmeermg Services 
nvision of this Establishment are responsible for 
peration and contmumg development, while the 
uahty of the isotopically enriched samples 1s 
üecked by the Mass Spectrographic and Spectro- 
hemical Groups. Sales are made through the 
sotope Division 


Allen, W D, Nature, 168, 451 (1951) 
Nature, 166, 1071 (1950) 
Koch, J , Nature, 101, 566 (1948) ` 


JOHN RAY, F.R.S. (1627-1705) 


By JOAN M. EYLES 


[ous RAY, the seventeenth-century naturalist, 
has received more attention from the historians 
f science than many of his contemporaries The 
vay Society has published a memoir and two volumes 
f his correspondence, and his life and writings have 
xcently been treated m great detail by Dr. © E 
saven, to whom students of Ray and his times will 
lways be indebted In addition, a bibliography of 
is works, by Dr Geoffrey Keynes, appeared m 1951 
b might seem, therefore, that httle new remams to 
e said in this article, which commemorates the two 
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hundred and fiftieth anniversary of his death, on 
January 17, 1708 Recently, however, attention has 
been directed to the mfluence of Puritanism on the 
development of science in the seventeenth century!, 
and the occasion provides an opportunity for out- 
hnmg Ray's career m this setting, as well as to offer 
an amendment to Dr Raven’s conclusion that in 
geology Ray’s outlook was “far ın advance of all his 
British contemporaries” 

John, the son of Roger Ray, blacksmith, of Black 
Notley m. Essex, recerved his early education at the 
little grammar school of Bramtree, two miles from 
his home and thirty miles south-east of the University 
of Cambridge At that time the school was held in 
what is now part of the church Ray's numerous 
letters throw remarkably little hghg on his private 
hfe , but those early grammar school days are recalled 
in a few dry lines in a letter he wrote to John Aubrey 
many years later “Neither 1s yT observation uni- 
versally true that the sons of labourers and rusticks 
are more dull and mdocile than those of gentlemen 
and tradesmen but perchance the advantage I 
had of my contemporaries may rather be owing to 
my industry than natural parts" Ray's career 
was certainly built on something more than industry 
alone 

In 1644, as a sixteen-year-old lad, he entered the 
University of Cambridge, supported, Dr Raven 
surmuses, by a local charity intended to mamtam 
“two or three hopeful poor scholars . . being also 
of sober anc Christian conversation" At that time 
the Parliamentary forces had already gamed the 
ascendency in their struggle with Charles I, and 
Ray’s arrival at the University comeided with a 
period of considerable change Many Fellows, 
including a dozen heads of colleges who had found 
themselves unable to accept the Solemn League and 
Covenant, were bemg expelled from their offices 
Durmg the ensuing Presbyterian regime, religion 
became something stern and colourless, the parish 
churches were stripped of their ornaments, and the 
prayer book and feast-days, including Christmas and 
Easter, were abolished 

John Ray himself, however, prospered, and m 
1649 was elected a Fellow of Trimty College Two 
years later he was accepting the usual responsibilities 
of a young Fellow, and acting 1n. successive years as 
lecturer m Greek, ın humanities and in mathematics 
It 1s true his health was not very robust An ulness 
about the year 1650 had obliged him to rest for a 
while from serious study and take more fresh air, a 
pursuit that had directed hus attention to the beauties 
of the Cambridge meadows, and set him to studying 
botany He was unable to find anyone in Cambridge 
who could mstruct him m the subject, so turned to 
such books as were available, and began to collect 
plants for ‘a little garden by his chamber" 

In 1655 Ray’s father died, and soon after, Ray 
seems to have arranged for the building of a house 
called Dewlands, at Black Notley, m which his 
widowed mother lived until her death m 1679. About 
this time he began to hold various College offices, 
and his action m building Dewlands seems that of a 
man who felt reasonably secure financially. He was 
not yet ordamed, although m normal times ıt was 
required of most Fellows With th® return of the 
bishops in 1660, this was to become a pregsing 
question with him His earlest surviving letter, 
written in January 1659, mdicates his views at that 
time “My present condition 1s such that I must of 
necessity enter into orders, or else live at great 
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uncertamties, and expose myself to the mercy of men 
for my hvelyhood and contmuance here I am not 
resolved to enter mto orders, if so be I stay here, 
but rather the contrary, i6 consisting not with those 
designes which I mtend to pursue Now, if I shall 
bid farewell to my beloved and pleasant studies and 
employments, and give myself up to the priesthood, 
and take to the study of that which they call divimity, 
T thinke it were the best way to throw myself mto 
the country, and make such provision for this world 
as other men doe, and make 15 my busmess to execute 
the priest’s office" Ray was at this time engaged 
m preparing his catalogue of Cambridge plants, and 
the advantage of a country living to one so devoted 
to botanical*pursuits 1s obvious, but what he had 
in mind when heewrote of staying 1n Cambridge, but 
not takmg orders, 1s not clear Perhaps he had hopes 
of becoming a ‘‘Physic Fellow" in one of the colleges, 
which would have exempted him fiom taking orders 
There is little mformation regarding the teaching of 
medicine in Cambridge at that time, although several 
of Ray’s contemporaries became physicians There 
had been a regius professor of physic m Cambridge 
since 1540, and m Ray’s time this was Sir Francis 
Glisson, a distinguished physician, but so far as 
Cambridge was concerned a notable absentee He 
had left Cambridge at the outbreak of the Civil War 
and seldom visited 1t 

In May 1660, Charles II was welcomed back to 
England by a people weary of internal wars and 
religious dissension Some measure of toleration and 
individual liberty was promised and expected, but 
the Puritans, many of whom were munisters of the 
Church, were soon to be disappomted We get a 
glimpse of the state of affars from a letter written 
by Ray m September 1660 “Dr Ferne, who is made 
master of this colledge eame down hither 
about the beginnmg of August, with 14 or 15 of the 
old gang . They have brought all things here as 
they were m 1641 viz, services mornmg and 
evening, surplice Sundayes and holydays, and them 
eves, organs, bowing, going bare, feasting mghts” 
This gives a clear indication of Ray’s Puritan outlook 
He wrote in the same letter “I have long since come 
to two resolutions, namely, no promise of conformity, 
and no orders". He must have changed his mind, or 
been over-persuaded by friends, for three months 
later he was ordamed m London by the Bishop 
of Lincoln After this, m three different letters 
written in June and October of the following year, 
he stated his mtention of leaving the College. He 
seems to have considered a livmg in Westmorland but 
rejected 1t, partly, he says, because “I find the yearly 
value to be lesse than ıt was at first represented" 

In May of 1662 the Act of Uniformity received the 
Royal Assent and Ray knew his days at Cambridge 
were numbered The Act required conformity, and 
a declaration that the Solemn League and Covenant 
had been an unlawful oath, and ıt was obligatory for 
those teaching in colleges and ın holy orders “I 
have already taken so many oathes & subscriptions 
as have taught~me to disgust such pills", wrote Ray 
m 1662, and m August, “I shall now cast myselfe 
upon Providence and good frends Liberty 1s a 
sweet thing. I am hampered enough already, mdeed 
more than I would have been had I foreseen this" 

On August 24, St Bartholomew’s Day, some 
eighteen hundred clergymen were ejected from their 
benefices for non-conformity, and Ray, who had 
quietly absented himself from Cambridge at the 
time, ceased to hold his fellowship. 
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In his hope for support and encouragement frc 
his friends, Ray was not disappomted In particul: 
Francis Willughby, ‘virtuoso’ and naturalist, & form 
student with whom he had already made t 
botanical tours, rallied to his aid In 1663 Re 
Willughby and two others set off on & tour of t 
Continent, and to gather materials for a gene! 
natural history It 1s worthy of note that t 
universities which they first visited—Leyden, Utrec 
and  Heidelberg—were all strongly Calvmust 
Willughby returned to England a year later, k 
Ray and another friend and former student, Phi 
Skippon, remained abroad until 1666 Shortly af 
his return, Ray made a botanical tour in. Cambrid; 
shire and Lincolnshire with Dr Martın Lister, w 
made some notes about it begmnmg “Mr Wray, } 
Dent & I went out a simpling’”? 

In 1667 Ray was elected to the Royal Socie 
and durmg the next five years spent much of | 
tıme travelling about England, and at mterv 
resided at Middleton, Willughby’s home 1n Warwx 
shire This nomadic life was brought to an abru 
halt by the sudden and unexpected death 
Willughby, then only thirty-seven years of a; 
Willughby, however, had looked to the future of ] 
friend, and left him an annuity of £60, which w 
later increased to £72 by hus son, Thomas Willught 
This was a generous allowance for the time Accordi 
to the tables of Gregory King®, the average yea 
income of “lesser clergymen” m 1688 was £50, a 
that of “emiment clergymen” £72 

Ray married m 1673, and for a few years continu 
to live 1n or near Middleton, workmg on Willughb; 
collections and notes In 1679, when his mother dx 
he was hvmg m Essex agam, and he and his w 
then moved into Dewlands, the house he had bu 
and in which he was to reside until his death. E 
mother’s will, drawn up m Ray’s neat hand m 167 
shows that the blacksmith’s forge was stil m t 
family, for “all tools and utensils belonging to t 
shop, excepting the iron" were left to her son-m-la 
John Tabor, and the rest of her goods and chatte 
with the exception of 20s to the poor of Black Notle 
were to be divided between her son John and } 
grandchild Sarah Tabor* 

From now on Ray devoted himself to the prepa: 
tion of his botanical works, as well as the zoology 
works which appeared under the name of Willught 
though Dr Raven has shown they owed much 
Ray’s own researches In 1688 an event of cc 
siderable umportance to the nation, and particule; 
to the nonconformists, took place. James II w 
replaced on the throne by the Protestants Wilh: 
and Mary In 1689 the Act of Toleration was passt 
and this freer atmosphere was praised by Ray m 
Latin preface to his “Synopsis Methodica Stırpn 
Britannicarum”, published in 1690.  "Superstiti 
has been overthrown Pure and reformed religion 
honoured,” he wrote, and m the followmg year 
published a work entitled “The Wisdom of G 
Manifested in the Works of the Creation”, compos 
largely of sermons he had delivered ın Cambri¢ 
more than thirty years before This was followed 
1692 by a more specialized work, ‘“Miscellanec 
Discourses concerning the Dissolution and Char; 
of the World". The latter contamed Ray’s geology 
observations and conclusions, and in later editions v 
entitled “Three Physico-Theological Discourses’. 

Ray, as Dr Raven himself states, could go on wi 
his natural history without consciously challengi 
the historicity of Genesis, but in geology he enter 
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he arena of conflict Comparisons are often unfair and 
sometimes invidious, but Dr Raven has stated that 
&ay's outlook in geology was much ahead of all his 
Gritish contemporaries These contemporaries were 
Robert Hooke, Dr Martm Lister, Robert Plot of 
Oxford, and two men of a younger generation, Edward 
Chwyd and John Woodward ‘They all discussed the 
abure and origin of fossils (Lister and Lhwyd in 
letters to Ray), and ıt 1s to this point that Dr Raven 
gives most attention Hooke, in time as well as m 
accurate and penetrating commentary, takes pre- 
zedence of them all, for his statement about fossils 
m “Micrographia” (1665), though short, 1s to the 
pomt Some account of Hooke’s geological ideas, and 
the period to which they rightly belong, has been 
ziven by W N Edwards? and by A P Rossrter® 
Hooke's geological observations, m addition to those 
« his “Micrographia”, are found in his Cutlerian 
Lecture, “De Potentia Restitutiva” (1678) and m his 
“Posthumous Works" (1705) The latter includes 
the text of two discourses delivered to the Royal 
Society between June 17, 1667, and September 1668 
In none of these does Hooke waver from his view 
that fossis were genume remains of once living 
creatures Ray, on the other hand, felt obliged (as 
he wrote in a letter to Lhwyd ın November 1690) 
"to settle m a middle opinion, that some are of one 
kind, some of another" Lhwyd answered m the same 
month and m the same vein “I find m myself no 
sufficient abihty or confidence to mamtam either 
opinion” It 1s not denied, and there 1s abundant 
evidence, that Ray was anxious to believe that fossils 
were remains of once living thmgs, but he had a 
fundamental reason for this, made clear m some 
pages (unnumbered but followmg p 162) first 
mserted ın the second edition of the “Discourses” 
(1693) “For,” he wrote, “if we adhere to ther 
Opmuons who hold them [that 1s, the fossils] to have 
been origmal Productions of Nature, m imitation 
only of the Shells and Bones of Fishes We put a 
Weapon into the Atheists hands” This weapon, 
which Ray discusses at some length, was the argu- 
ment that if fossils were mere sports of Nature, 
produced without reason or function, then lvmg 
animals, too, could be produced without ‘‘Counsel or 
Design”. Such an argument, difficult for the modern 
reader to appreciate, struck at the very core of Ray’s 
creed of divme design m Nature For this reason, 
above all others, he was constramed to support the 
view that fossils had once been living things 

Two arguments agamst this, however, Ray had 
great difficulty in answermg One, which concerned 
the Deluge, wall not be discussed here, the other was 
the fixity of species That species might disappear 
he had thought “highly umprobable” , but many of 
the fossils then bemg found could not be matched 
with hving forms, and he could only hazard “that 
there may be some of them remaining some where or 
other in the Seas" Hooke had accepted the mph- 
cation of extinct species , but 16 was this implication, 
more than anything else, that seems to have driven 
Ray to decide finally ın favour of an 1norganie origin 
for fossils Dr Raven has called this a recantation , 
but ıt was rather a reluctant conclusion from the 
evidence mterpreted m the hght of Ray’s beliefs, 
evidence that had steadily accumulated as more and 
more ammonites and Coal Measure plants, which 
had no known modern equivalent, were discovered 
by the untirmg efforts of Lhwyd, Woodward and 
other collectors We can sympathize with Ray m 
his difficulty, but we must not overlook the clear 
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thinking and bold zmagmation of Hooke. Thus, there 
seems no room for doubt that 1t 1s Hooke rather than 
Ray who deserves Dr Raven's encomium It must be 
stressed, however, that the advances m geology were 
made not by the theorists but by field-workers The 
latter include John Woodward, whose theories were. 
weak, but who insisted on the importance of accurate 
field records 

The last fifteen years of Ray’s lfe were spent in 
constant pam and illness, but his industry never 
slackened He was indeed, as H B de Saussure 
wrote in 1779, “le Naturaliste le plus universel que 
l'Angleterre ait produit" 
1 See especially, Merton, R K , “Science, Technology and Society in 


Seventeenth Century England”, Osiris, 4, 360, (1938) 


* Bodleian MS , S C 25268, ff 421-441 quoted from Goulding, R W, 
“Martin Iaster, MD, F RS", Rep for $900 of Architect and 
Arehzeol Soc of the Counties of Lincoln and Nottingham 


* Quoted from “English Social History", by G M Trevelyan 
* Original will at Somerset House, Comm Ct Lond (E and Æ ), 1679 


* Edwards, W N, “Robert Hooke as Geologist and Evolutionist”, 
Nature, 187, 96 and 455 (1936) 


* Rossiter, A P, “The First English Geologist’, Durham Unw J, 
29, 172 (1935) 


OBITUARIES 


Prof H S Carslaw 


THE death occurred on November 11 at the age of 
eighty-four of Horatio Scott Carslaw, emeritus pro- 
fessor in the University of Sydney, and Fellow of 
Emmanuel College, Cambridge, professor of mathe- 
matics m the University of Sydney durmg 1903-35 
Carslaw held the degiees of doctor of science of 
Glasgow and Cambridge, and the honorary degree of 
doctor of laws of Glasgow 

Carslaw served the University of Sydney through 
& period of great expansion He had precisely that 
balance of qualities which best fit a man to raise a 
small department, not very different from a ‘sixth 
form’, to a university school of mathematics with a 
world-wide reputation for 1ts published work and 
for the quality of 1ts graduates He had a vigorous 
personality of the type around which legends collect, 
he was & mathematical scholar of distinction with a 
gift for clear exposition, and he was enthusiastic m. his 
mathematics and aroused enthusiasm ın his students 

Durmg his tenure of the chau, the University of 
Sydney grew from a famuly affair of a few hundred 
students to a complex organism of four thousand 
students m ten faculties In particular, this period 
saw the rise of the Faculties of Science and Engineer- 
ing In large measure the high standing of Sydney 
engineering graduates was due to Carslaw's mfluence 
on the shape of the course hbs locally famous ‘httle 
book’ bears the title “An Introduction to the 
Infinitesimal Calculus Notes for the Use of Science 
and Engmeermg Students". Hois first- and second- 
year pass courses had very much the needs of these 
students in mind. The book 1s one of those that a 
lecturer likes to use as a basis for a lecture course, 
the text 1s little more than a record of leading results, 
there are plenty of examples, and the lecturer has 
scope for his own elaboration and development of 
the subject 

Carslaw played a large part m the development of 
the State (New South Wales) secondary education 
system, in particular in the formulation of the 
mathematics syllabus and its examimation at the 
Leaving Certificate Between 1911 and 1916 he 
published a series of articles and reports, under such 
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titles as “The Teaching of Elementary Mathematics” 
and “Secondary Education m Australia", which have 
done much to give direction and purpose to mathe- 
matical teaching in the State right up to the present 
time 

Carslaw’s interests in mathematics were wide, as & 
list of his principal works shows “An Intioduction 
to the Theory of Fourier Series and Integrals and 
the Mathematical Theory of the Conduction of 
Heat”, first published in 1906 and rewritten and 
published as two separate volumes ın 1921, “Plane 
Tiigonometry” (1909), “Elements of Non-Euchdean 
Plane Geometry and Trigonometry” (1916), and 
“Operational Methods in Applied Mathematics” (1948, 
with J. C Jaeger) Each of these contains work 
which is Carslaw’s own contribution to the subject 
The earher worlss were many times reprinted and 
were standard text-books for more than a quartei 
of a century The ‘Fourier Series" and the ''Con- 
duction” were translated into Japanese, and the 
“Conduction” was reprinted and widely circulated 
m the United States durmg the Second World War 

From 1916 onwards he published from time to 
time articles ın the Mathematwal Gazette and. else- 
where on "Progressive Income Tax", and was con- 
sulted by the Commonwealth Treasury on the 
formule to be adopted, the am of the formule bemg 
to give a contmuous merease of rate of tax over 
quite a long range of incomes, such formule were 
m use until quite recently. 

After retiring from the chaw of mathematics in 
Sydney m 1935, Carslaw spent all his time on his 
small orchard property at Burradoo, eighty mules 
from the University, and only rarely went to the 
aty But his mterest m mathematics continued 
unabated, until withm the past three years failing 
sight made ıt impossible for him to continue After 
the War, while imn his late seventies, he had several 
years of fruitful collaboration with one of his students 
of twenty years earlier, now Prof J C Jaeger The 
frutts of this collaboration were the revised third 
edition of the “Conduction”, and the “Operational 
Methods" mentioned above 

In 1907 Carslaw married Ethel Maude, the daughter 
of Su Wiliam Clark, but she died within the year 
Thereafter, Carslaw took little part in the social life 
of the University of Sydney, but he contributed 
with his characteristic vigour and vivacity to all 
other phases of University activity T G Room 


Sir Frederick McMaster 


Sm FREDERICK Duncan McMasrer died at his 
home at Dalkeith Station, Cassis, NSW, on 
November 28 He was one of Australia’s best-known 
pastoralists and a prominent studmaster One of his 
main interests was breeding merino sheep, and he 
gradually built up the world-famous Dalkeith Stud 
Sheep from this stud won many prizes m com- 
petition, and at one time a ram from this stud held 
the world's record for the greatest price 

Sir Fiederick was interested ın and supported many 
plans for the mmprovement of Australia’s pastoral 
mdustry He was always anxious and willing to help 
the small man On one occasion he presented the 
Government with five hundied mermo rams valued 
at £4,000 for distribution to small-scale farmers who 
had beon badly affected by the depression He was 
also mterested m beef-cattle breedmg His success 
was well recognized by many primes at the Sydney 
Royal Show 
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In 1929 the Prime Minister made an appeal fo, 
pubhe support for research mio Australian primar} 
industiies Sir Frederick responded by the present 
ation of £20,000 for the erection of a laboratory fo 
the investigation of animal health problems Thr 
laboratory, known as the McMaste: Animal Healt 
Laboratory, was erected for the Commonwealtl 
Council for Scientific and Industrial Research at thi 
University of Sydney A great deal of mvaluabk 
research has been done at this laboratory When 1 
became known to Sir Frederick in 1ecent months thai 
the McMaster Laboratory was in urgent need o 
additional space, he spontaneously mstructed hi 
solicitors to arrange for Commonwealth bonds to th: 
value of £52,800 to be made available to the Universit, 
of Sydney for the erection of a wing to the Laboratory 

Sir Frederck took a keen interest in research 
particularly in agriculture He was a member of th 
NSW State Advisory Committee of the Common 
wealth Scientific and Industrial Research Organiza 
tion for many years He piovided facilities on hi 
own properties for scientists to carry out field-work. 
and leased 2,000 acres of Hinchmbrook Estate tı 
assist scientific research He was a keen observe 
and co-operated with the Meteorological Office u 
obtaiung and keepmg complete meteorologica 
iecords He was a promment member of the Roya 
Agricultural Society of New South Wales and als 
an. honorary life member of the Royal Agricultura 
Society of England 

Sir Frederick was born m 1873 and was educate 
at the Sydney Giammar School In 1934 he wa 
created a knight bachelor in recognition of his grea 
services By his death, Australia has lost a grea 
pastoralist, a keen supporter of scientific work, anc 
a generous benefactor J.R A McMrmrzaN 


NEWS and VIEWS 


Sunspots of the New Cycle 


Tue Astionomer Royal reports the appearance o 
two sunspots that aie the first sizable spots of th 
new eleven-yeai cycle Particulars of these are a 


follows 
Date on sun’s disk Central ee passage Latitude Ale 
UT 
Jan 2-14 Jan 81 20° N 10t 
Jan 7-19 Jan 131 36° N 80t 


The areas were measured on January 9, the previou 
days having been overcast The unit of area 1s one 
mulhonth of the sun’s hemisphere In addition to th 
above two spots, an earlier one (probably of com 
parable size) was observed at Edinburgh on Decembe 
30 during the overcast period at Herstmonceux Th: 
spot group, in latitude 24? south, must have develope: 
suddenly between December 28 and 30, and woul: 
have passed off the sun’s disk on January 5 

The sunspot cycle, with its great peak of aotivit; 
in 1947, presumably ended just before the middle c 
1954 There has been the characteristic overlap r 
latitude of the old-cycle spots petermg out r 
equatorial regions and the mereasmg incidence of th 
small new-cycle spots in latitude 20?-40? An 
remaming doubt concernmg the epoch of mmimur 
significant to 19544 is now removed by th 
appearance of these definite spot groups, mdicatm 
that the new eleven-year cycle has now definitel 
begun. 
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filham Sharp (1805-96) 


To his medical colleagues, Wilham Sharp, who was 
xn at Armley, near Leeds, one hundred and fifty 
"as ago, on January 21, 1805, was known as a 
gorous champion of homoopathy , but he is also 
membered as a pioneer of science teaching in public 
hools m Britam and also of the local museum 
Jucated at Wakefield Grammar School and at 
‘estminster School, he was azticled to an uncle, a 
:adford surgeon, in 1821 After attending the 
nited Borough Hospitals ın London, he was licensed 
r the Society of Apothecaries mn 1826 and became 
member of the College of Surgeons of England m 
e following year In 1829 he was elected surgeon 
the Bradfoid Infirmary, and succeedmg his uncle 
1833, he had one of the largest general practices 
the West Riding of Yorkshire He founded the 
:adford Philosophical Society and served as its 
st president At the Birmmgham meeting of the 
atish Association in 1839, he advocated the estab- 
lament of local museums for the display of exhibits 
particular interest to the district Shortly after- 
aids he was elected a Fellow of the Royal Society 
hile m practice at Hull, he lectured on chemistry 
the Hull and East Riding School of Medicme, and 
berwards was responsible for the mtroduction of 
‘ence teaching at Rugby School—an example soon 
lowed by othe: public schools Sharp wrote some 
tty tracts on homeopathy Stressmg the opposite- 
tions of laige and small doses of the same drug, 
tried to reconcile homeopathic and allopathic 
ching One of his best-known works was ‘“Thera- 
utics founded upon Organopathy and Antipraxy”’ 
386) Sharp received the M D from the Archbishop 
Canterbuiy in 1856 and died at Llandudno on 
xıl 10, 1896, aged ninety-one 


uef Librarian of the Commonwealth Scientific 
and Industrial Research Organization 


Miss E L Arocuer, chief hbrarian of the Common- 
alth Scientific and Industral Research O1ganiza- 
n, Melbourne, has retired Miss Arche: has had a 
wer association with the Organization and its 
»decessors than any other member of the staff 
e has built up the library system of the Organ- 
tion over a period of thirty years, and her 1e- 
onsibility extends beyond the management of the 
rary at head office to mclude the supervision of 
xe than thirty divisional and sectional libraries 
stributed through every State of the Common- 
alth of Australia She has done much to raise the 
tus of librarians in Australi and to gain recog- 
aon for hbiary work as a specialist profession, and 
S the first woman federal president of the Aus- 
dian Institute of Librarians m 1948 Miss Arche 
s born and educated in Melbourne, and holds the 
gree of M Se of the University of Melbourne with 
nours in botany She made a special study of the 
ə of the Universal Decrmal Classification and mtro- 
ced 15 into the libraries for which she was responsible 
ier a visit to Europe, meluding Great Britain, 
ring 1936 


oding in Plant and Animal Taxonomics 


Two meetings have been held at the Chemical- 
ological Coordmation Center, National Research 
uncal, Washington, DC, “to explore the poss- 
lity and desuability of developing a unified system 
: eoding plant and animal taxonomic entities” 
vfortunately, no samples of proposed systems of 
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coding are given Apparently the idea is that every 
taxon shall be given a ‘code number’ built up of 
figures mdicating designation, ordinal relationship, 
and description Smece taxonomy is dynamic, not 
static, with, one hopes, its methods and results 
constantly progressing, ib is difficult to envisage a 
code that would. not require frequent revision How- 
ever, supplementary data may clear up some of the 
doubts that arise when one envisages an elaborate 
scheme in practice Taxonomusts wishing foi further 
information should apply to Dr G Congdon Wood, 
Chemical-Biological Coordination Center, National 
Research Council, 2101 Constitution Avenue, NW, 
Washington 25, DC, USA An outline scheme for 
taxonomic coding was given, apparently quite 
mdependently of the meetings refeiped to above, m 
Chionsca Botanica, 12, 211 (1951) 


Stalk Borers of the Tropics 


Tus stalk borers of grammaceous crops m the 
tropics are chiefly lepidopterous caterpillars In the 
aggregate they levy a heavy toll on the world’s food 
supply, but because their action 15 msidious, occurring 
year after year to a varying extent, but without 
such spectacula) effects as the locust may bring 
about, their importance is often overlooked and 
effective action 1s seldom taken Indeed, m most 
regions there is no reliable assessment of the damage 
they cause Moreover, the prior attention of entomo- 
logists hag usually been given to msect pests of 
plantation crops m which the prospects of early 
control are generally more promismg At the present 
day two factors are tending to remove this mdiffer- 
ence the insistent demand for meieasing the food 
production of the world, and the development of 
synthetic insecticides which may prove applicable 
in tropical peasant agriculture It 1s therefore timely 
that Dr W P Jepson should have produced a 
“Critical Review of the World Literature on the 
Lepidopterous Stalk Borers of Tropical Graminaceous 
Crops" (pp vi+t127. London Commonwealth 
Institute of Entomology, 1954, 15s) Heie, for the 
first time, all the available information on this 
subject has been brought together 


Archeology of Deneholes 


Tam “Proceedings”? for 1954 of the Croydon 
Natural History and Scientific Society contains 
interesting articles on deneholes and on Croydon 
itself Deneholes are excavations m underlying chalk 
reached by vertical shafts through the overload. 
They often consist of a number of chambers, and 
the excavations were carefully and scientifically done 
The vertical shafts—sometimes 30-40 ft deep—-can 
be dangerous and so have frequently been plugged 
It sometimes happens that the plugs themselves col- 
lapse mto the underlying cave, as has recently occurred 
at Waddon This gave an opportunity for mvesti- 
gation before the plug had to be remstated. The age 
of the deneholes seems to be pre-Roman, and they 
are probably of the Iron Age Many explanations 
have been given as to why they were made, but 
none 1s satisfactory Underground. granaries or stores 
have been suggested, or pits for obtamung chalk foi 
agriculture, but, uf the latter explanation be the 
correct one, why have they been so cérefully made ? 
Drainage sumps, places of worship, undergioynd 
dwellings and secret refuges, o: burial places have 
all been suggested from time to time It would seem 
clear, however, that some connexion must exist 
between these artificial caves and the earth-houses 
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of northern Scotland But unfortunately we do not 
really know why these latter were made, ether 


Making and Measuring Gauges 


Dure the Second World War a booklet dealing 
with the makmg and measurmg of gauges was pre- 
pared by the staff of the National Physical Labor- 
atory, Teddington, as a war-tume aid to firms who 
were entermg the field of gauge-making for the first 
time, and a new and revised edition of this booklet 
has now been issued as No 5 m the series of “Notes 
on Applied Science” under the title of “Gauge 
Makmg and Measuring” (pp 79+1 plate London 
HMSO, 1954, 3s net) The Notes touch upon 
both the manufacture and measurement of gauges 
and, ın additiom, include descriptions of measurmg 
equipment suitable for this class of work. Only the 
simpler types of plam and form gauges are con- 
sidered, as screw gauges are adequately dealt with m 
No 1 of the series. Much information which should 
be already familiar to experienced gauge-makers 1s 
moluded, but several novel topies are also discussed. 
The contents consist of four parts. Part 1, which 1s 
of a general and mtroductory nature, refers to the 
general requirements of gauges as to marking, 
dimensions, hardness and finish m accordance with 
British Standard specifications The serious errors 
that can arise im the measurement of gauges as a 
result of thermal expansion are particularly emphas- 
ized Part 2 deals with the selection of suitable steel 
for gauges and with the detailed techniques for 
machinmg, hardenmg, stabilzmg and grmding the 
blanks, and with other workshop methods, some 
novel, involved m geuge-malung Parts 3 and 4 are 
devoted to measurmg apparatus commonly used m 
gauge-making and describe bench mucrometers, 
vertical comparators and using light in measurement. 
“Gauge Makmg and Measuring” is a valuable 
addition. to the literature on metrology and should 
be of particular assistance not only to gauge-makers 
but also as a text-book for students who are studying 
metrology as a subject in the National Certificate 
Examinations 


Chemical Abstracts: New Greek Journal 


THe Centre of Bibhographieal Investigation in 
Athens has begun to publish a monthly abstract 
journal, Chemical Research, dealmg with pure and 
applied chemistry This contains abstracts in Greek 
of papers published m journals of all countries, but 
there ıs an appendix, which in the copy received is 
in English, French and Italian, of abstracts of papers 
published m Greece This appendix will serve to 
direct attention to publications of Greek chemists, 
and, since one of the abstracts is of à doctoral thesis 
of the University of Athens, iv is likely to refer to 
publications which could otherwise be missed The 
journal is published from 44 Charocopou Street, 
Kallithea, Athens 


Earthquakes during May-September 1954 


Forty-SEvEN earthquakes having instrumental 
magnitude 6 or greater occurred durmg May- 
September 1954 The greatest (magnitude 71) 
occurred on September 17 in the region of the Fiji 
Islands The earthquake with the deepest focus 
(600 km ) also occurred in the F1j1 Islands region on 
September 15. Earthquakes were reported as having 
occurred in Europe as follows Greece and adjacent 
countries (5), Switzerland (7), Spam (5), Jan Mayen 
Island (3), Germany (1), Belgium (1) and Norway (1). 
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Textile Institute: Medal Awards 


Tue following awards have been announced by t 
Textile Institute the Institute Medal, awarded : 
distmguished services to the textile indusiry 
general and to the Institute m particular, to Mr ` 
Crossley, managmg director of the Yorkshire Dye: 
and Proofing Company, Ltd, Middleton, Lanc 
and to Dr P W Cunliffe, research manager of t 
British Cotton and Wool Dyers’ Association, Lte 
the Institute Service Medal, awarded ın recogniti 
of valuable services to the Textile Institute, to 1 
E J D Poole, senior prmezpal technical officer 
the Wool Industries Research Association , Mr 
Morris, textile chemist with Alhed Colloids (Mai 
facturmg) Co, Ltd , and Mr J R S Goodall, 
Stockport 


N.Z National Research Fellowships (1955) 


Tue Minister of Scientific and Industrial Resear 
New Zealand, has awarded the four National Resea: 
Fellowships to be taken up durmg 1955 as follow 
Dr H C. Clark, junior lecturer in the Chemis 
Department, Auckland University College, who v 
carry out research at the University of Cambridg 
Mr H V Brewerton, a chemist at the Domum 
Laboratory (NZ Department of Scientific a 
Industrial Research) at Wellington, who will work 
the chemistry of the extractives of New Zeala 
timbers at the University of Nottmgham, Mr P 
Fitzgerald, a plant breeder at the Crop Resear 
Division of the NZ Department of Scientific a 
Industrial Research, who will work in the Genet 
Department, University of Adelaide, Mr J 
Lovis, of the Department of Botany, University 
Leeds, who will work in Canterbury Univers 
College These Fellowships are offered annually 
suitable applicants with postgraduate experience 
scientific research to enable them to study at N 
Zealand or overseas mstitutions Each Fellows! 
has & value of £600 a year, an additional £100 a y« 
bemg paid to a mairied man Grants of up to í 
for books, fees, ete, and up to £150 for travel : 
also paid The tenure of a Fellowship 1s for one y: 
with provision for an extension by a further y: 
where such extension 1s justified. 


Conference on Mass Spectrometry 


Tue Third Annual Conference on Mass Spect 
metry under the sponsorship of Commuttee H-14 
the American Society for Testmg Matenals will 
held durmg May 23-27 at the Mark Hopkins Ho 
in San Francisco, Californa All aspects of i 
theory and application of mass spectrometry will 
covered Titles of papers should be submitted 
February 15 to Mr Wilham Priestley, jun , Stand: 
Oil Development Co, Box 121, Linden, New Jers 
There will also be an exhibit of mass spectrome 
equipment, information about which can be obtair 
from Dr J. G Hutton, General Electric Co, 1 Rr 
Road, Schenectady, New York 


Colonial Service : Recent Appointments 


THe following appomtments have recently be 
made in the Colomal Service J S Blackk 
(agricultural officer, Sarawak), agricultural offic 
Northern Rhodesia, L H Brown (agricultu 
officer, Kenya), provincial agricultural officer, Keny 
T N. Greeves (senor agricultural officer, North: 
Region, Nigeria), deputy director of agricultu 
Sierra Leone, N M Lucie Smith (assistant direc 
of agriculture, Gold Coast), director of agricultu 
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auritius, A Storrar (agricultural officer, Kenya), 
‘vincial agricultural officer, Kenya, B. C Wills 
gricultural officer, Northern Rhodesia), assistant 
rector of agriculture (field services), Kenya, P A 
lison (senior assistant conservator of forests, 
geria), conservator of forests, Western Region, 
igeria, H B Burgess (senior assistant conservator 
' forests, Nigeria), conservator of forests, Western 
egion, Nigeria, J W Henderson (assistant con- 
rvator of forests, Gold Coast), senior assistant 
mservator of forests, Gold Coast, L M Bear 
eologist, Kenya), geologist, Cyprus, A M Guennel 
ssistant dnector), deputy director of the Geological 
irvey, Tanganyika, A W Peers, agricultural 
ficer, Kenya, P B. Hans, agricultural officer, 
orthern Region, Nigena, H E G Morgan and 
. F A Murfitt, agricultural officers, Sierra Leone, 

B Lyons, chemist, Department of Chemistry, 
ngapore, O Von Knorrmg, chemist, Geological 
irvey Department, Federation of Malaya, R 
ross, fisheries officer, Northern Region, Nigeria , 
. B Meecham, fisheries officer, Gold Coast, T M 
ow, assistant conservator of forests, Northern 
hodesia, R H Graham, assistant conservator of 
rests, Western Region, Nigeria, R G Lowe, 
ssistant conservator of forests, Northern Region, 
igeria, W D. Clayton, specialist officer (ecologist), 
ederation of Nigeria, J. W. Millbank, scientific 
ficer, East African Agriculture and Forestry 
esearch Organization, East Africa High Commis- 
on, P F Prevett, scientific officer, Sierra Leone , 
Quarterman, scientific officer, East Africa High 
mmission, F Raw, semor scientific officer 
ntomologist), West Africa Cocoa Research In- 
ibute, Gold Coast, P B. H Tmmker, scientific 
ficer (chemist), West Africa Institute for Oil Palm 
esearch, Federation of Nigeria, T Williams, plant 
wthologist (scientific), North Borneo 


nnouncements 


W regret to announce the death of Su Arthur Keith, 
RS, master of the Buckston Browne Research 
arm, formerly Hunterian professor m the Royal 
allege of Surgeons, on January 7, aged eighty-eight 


Tse Pars Academy of Sciences has made the 
llowmg awards, among others Lavoisier Medal to 
rof F Jolot and Mme Joliot, on the occasion of 
1e twentieth anniversary of the discovery of artificial 
\dioactivity , Henri Pomearé Medal to Prof G 
alron, for distinguished work in mathematics , 
nx Le Conte (350,000 francs) to M Lucien Bull, of 
1e Marey Institute, for his work m devising equip- 
ent for ultra-rapid emematography, clinical electro- 
mdiography, application of the electric spark to the 
nematography of shock waves, ete., Prix Osiris 
,000,000 francs) to Emile Borel, for distinguished 
ork m mathematics 


Dr Irvine C GARDNER, chief of the Optics and 
‘etrology Division of the US National Bureau of 
tandards, has been awarded the Frederick Ives 
‘edal for 1954 of the Optical Society of America, for 
istinguished work m optics and his leadership of 
shers, which have “done much to stimulate progress 
ı geometrical optics in this country". This Medal, 
warded biennially until 1951 and annually smoe 
ien, was endowed in 1928 m honour of Frederick 
ves, who was distinguished for his pioneer con- 
"butions to colour photography, photo-engraving, 
iree-eolour process prmting, and other branches of 
pphed optics. 
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Tue Council of the Institution of Electrical 
Engmeers has elected Mr J R Beard to honorary 
membership of the Institution for his distinguished 
services to the profession, more especially 1n the field 
of the transmission and distribution of electricity 
and for his valuable services to the Institution The 
thirty-third award of the Faraday Medal of the 
Institution has been made to Sir Jobn Cockcroft, 
director of the Atomic Energy Research Establish- 
ment, Harwell, for the conspicuous services he has 
rendered to the advancement of electrical science, 
and for his distinguished. work in the field of nuclear 
physics and the development of power from nucleai 
sources 


Tue Road Research Laboratory (Department of 
Scientific and Industrial Research) “s to hold open 
days this year at both the Materials and Construction 
Division at Harmondsworth, Middlesex, and the 
Traffic and Safety Division at Langley, Bucks, on 
May 12 and 13 The Scottish Branch of the Labor- 
atory at Thorntonhall, near Glasgow, will be open to 
visitors on June 2 and 3 


Tax fourth annual conference of the Aslib Aero- 
nautical Group will be held at Cranfield durmg 
April 1-3 The mam discussion will centre on 
classification , and co-operating in the conference 
will be the Classification Research Group Full 
particulars may be obtamed from C W Cleverdon, 
Librarian, College of Aeronautics, Cranfield, Bletchley, 
Bucks 


A svMPOSIUM on molecular structure and 
spectroscopy will be held m the Department of 
Physics and Astronomy, Ohio State Umversity, 
durmg June 13-17 There wil be discussions of the 
interpretation of molecular spectroscopic data as well 
as of methods for obtammg such data In addition, 
there will be sessions devoted to those phases of 
spectroscopy of current interest Further mformation 
can be obtamed from Prof H H Nielsen, Depart- 
ment of Physics and Astronomy, Ohio State Univer- 
sity, Columbus 10, Ohio 


W G Pye AwD Co, Lr, Granta Works, Cam- 
bridge, have issued a new illustrated catalogue, 
Catalogue J, which supersedes all previous issues and 
includes only those mstruments which are in current 
production The instruments described are grouped 
into eight sections electronic and associated 
instruments, meluding geophones, pH meters and 
Pirani and ionization gauges, galvanometers, elec- 
trometers and accessories, general physics, mostly 
for student use and including many pieces of 
apparatus designed by the late Dr G F C Searle, 
magnetic instruments, measuring mucroscopes, 
cathetometers and accessories, muscellaneous items, 
including switches and clocks , potentiometers , and 
resistance bridges and boxes 


THe Medical Research Council mvites applications 
for a further series of fellowships in clinical research 
of the value of £850 a year, tenable at centres ın the 
United Kingdom durmg the academic year 1955-56 
These fellowships are ordinarily restricted to medically 
quahfied British subjects resident in the United 
Kangdom Applcations must be sponsored m each 
ease by the head of the appropriate*department m 
the candidate’s university or medical school Ferms 
of application for these fellowships may be obtained 
from the Secretary, Medical Research Council, 
38 Old Queen Street, London, S W I, to whom they 
must be returned not later than March 1. 
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INDUSTRIAL MANAGEMENT IN EUROPE 


NDER the auspices of the British Institute of 
Management, an outstandingly successful con- 
ference was held at Torquay durmg October 20-23. 
This was attended by 1,070 delegates, 350 of whom 
came from European countries as far afield as Yugo- 
slavia and Turkey in the east, Finland in the north 
and Malta m the south In addition, there were 
fifty delegates from Commonwealth countries, North 
and South America, the Phihppines and Iceland 
The largest smgle delegation outside the United 
Kingdom came from Germany, with the Netherlands 
and Scandinavia second and third 
The papers govered all aspects of management, 
and one of the most mterestmg was presented by 
M. Pierre Bezier, directeur des méthodes mécaniques, 
Régie Nationale des Usincs Renault, Billancourt, 
who spoke about the mmplications for management of 
automation , this is particularly important for mdus- 
trialists who have to instal and develop the means 
necessary to launch mass-produced products The 
acquisition of all the machines necessary for a new 
manufacturing programme, according to M Bezier, 
is only possible if a machme-tool mdustry is in 
existence which is capable of satisfymg a heavy 
demand within a reasonable delivery time , and such 
an industry can only exist if a sufficiently large group 
of customers 1s available to ensure a steady flow of 
orders and regular and sufficient work These con- 
ditions obtam m the United States, where the 
domestic market is able to take all the output of the 
automobile mdustry and a large part of the domestic 
equipment mdustry such as washing machines, 
iefrigeratois and plumbing and heating equipment 
European factories generally have to fall back on 
American manufacturers or on local industry foi 
their machine tools Most British motor-cax factories 
are mm this position 
Experience m the use of special machmes has made 
16 possible to lay down certam simple rules which can 
1educe the consequences of unforeseen breakdowns , 
great importance 1s attached to the standardization 
of equipment Equipment should be sufficiently 
stiongly designed to withstand several years of 
intensive operation , i6 should also be ‘flexible’ It 
1s particularly useful to avoid units with a short stroke, 
as this can cause difficulty when tools are changed , 
121n travel should be considered as a minimum 
Many machme builders have remamed faithful 
to hydiaule controls, M Bezier prefers electro- 
mechanical systems, the principal advantage of which 
1s that they can be applied equally to drilling, tappmg 
or milling cycles When a piece of equipment goes 
out of service as a particular model is withdrawn, 
it 1s possible to turn ıt to some other knd of work 
When. à machine begins to show signs of wear and 
1t becomes difficult to continue with precision work, 
drastic overhauls must be carried out The standard- 
wation of machme elements enables this to be com- 
pleted in a few days 
For a long time ıt was considered that the per- 
sonnel operatmg expensive and complicated machmes 
ought to be provided with extensive technical 
tramung , and‘that 1t would be necessary to envisage 
a lygh proportion of supervision and maintenance 
personnel These two fears have been shown to be 
without foundation 
Diseussmg the application of psychology to mdus- 
trial trammg, Mr A. T. Welford, director of the 


Nuffield Research Unit, Cambudge, stated th 
whereas studies of learning form a very large part 
experimental psychology in the laboratory, little u 
has been made of them in problems of industr: 
trammg This 1s a field ready for developmer 
First, there ıs much recent expermmental eviden 
that performance after tramung 1s better if t 
tramung has been on a task a little more difficult th: 
that for which the man is bemg prepared Secon 
there appears to be a growing tendency for t 
ability to state in words what has to be done to 
taken as a criterion. of proficiency at a task Mai 
skills are not easily put mto words, and it seer 
possible that trymg to do so may, m fact, distort t 
emphasis upon particular features and so tend 
disrupt rather than assist the free exercise of t 
skall 

The third. pomt about traming 1s that the way 
which a task 1s performed the first time 16 1s met c: 
sometimes have a profound influence upon how it 
performed afterwards In other words, ib 1s mc 
difficult to modify a method of work already lear 
than to learn it in the first mstance—a prmerple w 
known in games This means that attention to t. 
mutial stages of trammg is very important, ıb 
better that a complex operation should be brok: 
down into a number of very small units, each 
which can easily be mastered on its own, althou; 
together they would be very difficult Rapuidity 
trainmg is not always the best criterion of its succes 
and more time spent during traming may be reward: 
by better performance later, which m turn may le: 
to greater satisfaction m work and lower turnov 
of labour 

Anothe: outstandmg paper was that read by Pre 
G Lehmann, director of the Max-Planck-Institut f 
Arbertsphysiologie He discussed the physiologic 
prinerples in the rational organization of work an 
inter aha, showed. that, in building, 16 has proved 
be more economical to use large-sized bricks of 
weight of 20-30 kgm made of a maternal with 
low specific gravity rather than the smaller ones nc 
used With them ıt is possible to erect a bri 
suifaee sıx times as large as one built with norm: 
sized bricks at the same cost of energy The reas: 
foi this 16markable state of affairs 1s that often mo 
than 90 per cent of the total energy spent 1s us 
not for the transport of work pieces and tools b 
for the movements of the human body The emplo 
ment of big and inert hmbs for the transport of 
small brick 1s uneconomical Fewer movements wi 
heavier loads are therefore more advantageous 

Prof Lehmann showed that the effect of re 
pauses is much greater if they are spread even 
over the working day The best results are achiev: 
1f the pauses are taken m relation to the physiologic 
performance curve over the day, that is, if the 
are fewer rest pauses m the mormng when the m 
aie at them best, and more after the begmmmng 
work, ot around midday and evenmg Generall 
many short pauses are more offective than a few loi 
ones of the same total duration This follows fro 
the fact that recovery follows an exponential curs 
setting in iapidly and contmumg more and mo 
slowly 

Short obligatory rest pauses should be establish: 
m industries If on observmg physically hight wo: 
one finds that 15 pei cent of the time is spent ¢ 
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‘eal pauses, and a further 15 pei cent ıs spent for 
wncillary work, part of which, too, stands for hidden 
est pauses, 1t might seem useless to introduce further 
»bhgatory rest pauses, results show the contrary 
-f for every hour an obligatory pause of five minutes 
s~ introduced, the number of arbitrary pauses 
limmushes, together with the time spent on ancillary 
vork The gain in effective working-time—and 
'heiefore production—exceeds by far the loss caused 
xy the troduction of the short obligatory pauses 

For the management of a plant 16 1s important to 
snow whether the miting factor of production 1s to 
se found in the worker or with the technical equip- 
nent Sometimes output does not rise, or even 
limmmshes, after some machine has been replaced by 
x more efficient one The reason may be that the 
vorker has lost some of the rest pauses which had 
veen essential for his performance 

The closing address was given by Dr D U 
Stikker, Netherlands Ambassador to Great Britain, 
who suggested that m examunmg responsibility for 
ocial questions the task of management 1s really 
mormous Wherever the principle of social respons- 
bility is accepted, profits are creased , but where 
hese piinciples are not accepted, unrest prevails and 
il the devices of efficiency are of no avail In 
Tolland, durmg the Second World War, when the 
country was being stripped of its wealth, there was 
, small group of people—some trade union leaders, 
ome managers and a few politicians—who saw quite 
learly that the only way to tackle the problem of 
econstruction after the Wai was by the closest 
o-operation between labour, management and the 
xovernment At that time management accepted its 
ocial task and so did labour, and together they 
reated a new institution known as the Foundation 
f Labour, a body which has done much to buld 
p the prosperity of Holland This experiment is 
nprecedented—an expermment in which organized 
bour and management came together on a per- 
aanent basis ın one institution to produce a national 
rage policy in an endeavour to keep price-levels 
own and to study plans for social seewuty which 
rere submitted to the Government The years of 
ocal peace that followed the settmg up of this new 
stitution can be illustrated by the decreasmg 
gures of working days lost through labour disputes 
n 1953, with a population of 10,000,000 people, not 
2010 than 30,000 working days were lost, m 1954 
here were practically no further strikes and it was 
eemed unnecessary to publish figures concernmg 
bour disputes As this institution came into bemg 
n the initiative of management, 16 would seem that 
yanagement, at the present time, can play & com- 
letely different part from the old days, when it was 
eheved that profit-makmg ın itself was a sufficient 
ontiibution to the national welfare 

Looking at the different systems iu existence in 
he world to-day, Dr Stikker said that 1t 1s possible 
o distingush between three of these The first 
ystem ıs a crude one of unrelenting warfare between 
wo parties That system ıs defended at the present 
10ment in the United States, where a group of 
ociologists and trade union leaders mamtam that 
he bitter struggle between the parties m itself pro- 
uces a high standard of hwing and high efficiency 
"hey claim that the European system of social 
esponsibility creates conditions of stagnation, low 
rages and low productivity They believe that a 
erce struggle will create efficiency, effective man- 
ow saving devices and highly paid labour If this 
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System has any value at all, such a system can only 
exist m a country with an expanding economy, with 
a highly mobile labour force and with great natural 
resources The second system 1s the system behind 
the Iron Curtam, a system of complete State control 
over labour and management, where no disputes are 
possible because the answer to every dispute is a 
slave camp Such a system cannot be accepted by 
anyone who believes m human dignity and freedom 
The third system 1s the one which occurs mostly m 
Europe, a system of negotiation, where this does 
not produce the right result there ıs the alternative 
of & panel solution by arbitration If this 1s the right 
system at the present moment, there 38 no reason 
for complacency While this system may be accept- 
able to management and to the tre union leaders, 
it may not be acceptable by the rank and file 
Management m Europe should not be content, 
said Dr Stikker, with the negative task of preventing 
strikes. It should look for the positive task of 
increasing productivity Here every individual 
manager has a part to play because mdustrial unrest 
1s not always due to frustrated wage clams, although 
that may well be the reason for its origm Manage- 
ment should not be on the alert only for discontent , 
1$ should strive to create an atmospheie where a 
man derives satisfaction from, and at the same time 
gets a little praise for, domg a good job This idea 
of social responsibility is not new, but to put ıb 
into effect 1s another story Management could not 
give a greater contmbution to prosperity than by a 
universal acceptance and application of this prmeiple 
of social responsibilty T H HAWKINS 


DETERMINATION OF VITAMIN A 
IN NATURAL PRODUCTS AND IN 
MARGARINE 


T a joint meeting of the Oils and Fats Group of 
the Society of Chemical Industry, and of the 
Society of Public Analysts, held at Burlmgton House, 
London, on December 1, papers were read on the 
determination of vitamm A in natural products and 
in margarme 
Prof R A Morton, in a communication with F 
Bro-Rasmussen, iecalled that for some years the 
unit of vitamin A activity was defined as that 
exhibited by 0 6 ugm of the precursor, 8-carotene 
Vitamin A itself was later crystallized and its activity 
was found to be 3 3 x 10° units per gm The Inter- 
national Unit was re-defined as the activity of 
03 ugm of pure crystalline all-trans vitamim A or 
the equivalent weight of vitamm A acetate Vitemun 
As usually determined by the mtensity of absorption 
at the maximum (near 325 my) in its ultra-violet 
absorption spectrum, and a conversion factor of 
1,900 (see Table 1) has official sanction mternationally 
as well as ın pharmacopcelas 
It was inevitable that the reference substance 
should be all-trans vitamm A (acetate), and mdeed 
much of the demand for vitamm A, for example, for 
the fortification of margarine, 1s now, bemg met by 
the synthetic all-trans acetate 
When vitamm A is determmed by its ultia-vaolet 
absorption, the spectrophotometric measurements 
must be made on solutions in which vitamm A is 
responsible for a large proportion of the mtensity of 
absorption ın the region 300-350 mp This condition. 
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Table 1 VITAMIN A ALCOHOLS 


All-trans Neovitamin 
Vitamin A, Ay 





Potency 


(Iu /gm ) x 108 
Amax My in cyclo- 
hexane 
E(195, 1 cm ) at Amax 
E(195,1 em ) at 326 mu 
Conversion factor 


3 33* 


326 
1,745? 
1,745 


(that 1s, poteney — 
E(195, 1 em ) at 
- 826 mu) 





1,908 











* By definition 


often requires that the vitamin should first be 
concentrated, fom example, mto an unsaponifiable 
fraction or into a chromatographic fraction, but 
manipulative losses may detract from the advantage 
gamed by improved spectroscopic ‘quality’. 

The correction procedure of Morton and Stubbs! 
incorporated in official methods now ın force 1s used 
for discountmg ‘irrelevant’ absorption The procedure 
makes 16 essential that the spectrophotometric 
properties of the material to be estimated shall be 
known with considerable accuracy , this condition 1s 
fully met m the case of all-trans vitamin A (see Cama, 
Collins and Morton*) and the correction procedure 
18 indeed very successful for products contemung 
synthetic vitamin A 

Natural products, however, such as fish liver oils, 
contain at least three (and possibly more than three) 
vitamin A-active substances, namely, all-trans vitamm 
A, neovitamm A, and vitamin A, The latter is 
generally a minor component (except m some fresh- 
water fish liver oils), but the variability of the ratio 
A,/A, may be as troublesome to the analyst as that 
of the ratio of all-trans to neovitamm A 

Neovitamm A (the most important of several 
possible czs-isomers) and vitamm A, are ignored m 
the pharmacopoeias, the revisers of which are rightly 
reluctant to take action which might turn out to be 
premature The properties of vitamin A alcohols are 
illustrated in Table 1. 

In order to display the problem, let 16 be assumed 
that m a concentrate (for example, from cod liver 
oul), for every molecule of A, there are eight of A,, 
six as all-trans and two as neovitamm A, Using 
cyclohexane as solvent, the mtensity of absorption 
would be 

E(1%, 1 om ) at 326 my 


All-trans contribution, 6/9 of 1,745 = 1, 
Neovitamin A, contribution, 2/9 of 1,615 = 3589 





Vitamin A, contribution, 1/9 of 1,050 = 1167 
1,638 9 
The potency would be 
All-trans contribution, 6/9 of 3 33 = 222 x 10° u /gm 
Neovitamin A, contribution, 2/9 of 266 = 0 593 » 
Vitamin A, contribution, 1/9 of 1 38 = 0 148 m 
2 961 


and the overall conversion factor would be 
2 961 x 109/1,688 9 = 1,807 


The overall facor will fall as the proportion of neo- 
vitamin A, or vitamm A, increases, and will reach 
1,087 with 30 per cent A, 30 per cent neo- and 
40 per cent all-trans vitamin A, 

If correction 1s made for irrelevant absorption, 
using three points on the curve for all-trans vitamm. 
A; the neovitamun A contribution is reduced by 
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20 per cent (cyclohexane) and that of vitamm A, b: 
90 per cent (that is, 16 1s almost elummated) For : 
mixture m. which the proportions all-trans/neo-/A 
are 70/21/9, ıt 1s known that by reason of a com 
pensation ın which over-correction of neovitamun / 
absorption matches the lower potency (2 66 msteac 


of 3 33 x 10° u/gm), the British Pharmacopoei 
and United States Pharmacopoeia methods lead t 
much more trustworthy estimates of vitamm A 
potency than might have been expected 

Three cod liver ols and two rich fish liver oil 
were tested at Liverpool using the British Pharma 
copela method and at Copenhagen usmg th 
chromatographic method described below Th 
degree of agreement was on the whole good. Th 
Liverpool estimates of vitamm A, content wer 
based on the colour test (antrmony trichloride 
intensity at 693 my, and were higher than thos 
based on chromatographic separation of the vitamur 

The estimates of neovitamm A content using th 
Robeson and Baxter? method, which rests o 
different rates of adduct formation with maler 
anhydride, showed only moderately good agreemen 
with the results of chromatography 

A paper on the chromatographic separation o 
vitamin A-active compounds in cod liver oil by F 
Bro-Rasmussen, W Hyarde and Olga Porotnikof 
from the State Vitamin Laboratory, Copenhagen 
was read by Mr G A J Pitt, of the University o 
Liverpool. 

The adsorbent 1s dicalerum phosphate activated a 
described by L A Moore? Usmng the unsaponifiabl 
fraction from 3 gm of a cod liver oil (about 3,000 1 v 
and a chromatographic column 50 cm long an 
3 em m diameter, the vitamm A was carried dow 
the column by means of hight petroleum. Develop 
ment of the chromatogram was completed by th 
use of 600 ml. of light petroleum-ether (16 1 v/v 
collected ın 15-ml portions from the first appearanc 
in the eluate of material giving a blue colour witl 
antimony trichloride The material collected in th 
first 225 ml was almost entirely neovitamm A, an 
the all-trans vitamm A, was completely eluted in th 
next 225 ml, with vitamm A, following ın the nex 
150 ml The separation was clean and the spectra c 
15-ml portions at the ‘peak’ elution of each vitamr 
A-active component were precisely characteristic an 
agreed with published mformation 

The recommended procedure is to take enough co: 
liver oi to yield about 1,600 rv vitamm A activity 
and to chromatograph the unsaponifiable fraction o: 
& 10-cm column of activated diealerum phosphate 
A good deal of material responsible for relevan 
absorption can be eluted before any vitamm A 
this 1s discarded and the total vitamm A-activ 
material 1s then eluted with light petroleum-ethe: 
The solvent 1s removed and the residue dissolve 
m absolute ethanol, andthe ultra-violet absorption 1 
measured at 310, 325 and 350 my. The value c 
E(196, 1 cm ) at 325 my 1s taken as a measure of tote 
vitamin A concentration. The unsaponifiable matte 
is then chromatographed on a long column (60 cm > 
15cm). The eluents (hght petroleum-ether, 400 ml 
16 1 v/v, and 400 ml, 12 1 v/v) are collected x 
10-ml portions and the values of Æ at 325 my ar 
measured Three maxima are shown when E 1 
plotted for successive 10-ml portions, and it 1s eas 
from the graph to combme the portions containm, 
neovitamm A, all-trans vitamm A, and final]; 
vitamin A, The chromatography results m recover 
of about 90 per cent of the absorption at 325 m 
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‘btained after the simple ehmunation of irrelevant 
bsorption using the short column. It is assumed 
‘hat the loss of 10 per cent is not selective and the 
bserved values of E at 325 mp for the three vitamin 
i-active components are accordingly sealed up The 
ll-trans vitamum A, absorption (m E(1 95, l em) 
'25 my) multiphed by 1,800 gives 1ts contribution in 
aternational umts, sumuiarly, the neovitamm A, 
bsorption at 325 myu 1s multiphed by 1,610 and that 
f vitamin A, by 1,060 (solvent 1s ethanol) 

The British Pharmacopcia method ıs simple and 
ortunately gives trustworthy results for the total 
itamin A, activity The vitamin A, contribution 
aay be determmed separately 

J Walter Lord and Miss P M Bradley submitted 
; method for the spectrophotometrie estimation of 
a2tamun A m margarme The amount of vitamin A 
c 30 1U/gm) as not great and the unsaponifiable 
raction shows a good deal of irrelevant absorption 
lerived from the constituents of the fat or from 
„dded carotenoids or dyes Boldmgh and Drost!’ 
lescribed an effective procedure for obtaimmg from 
oargarine a fraction practically free from irrelevant 
dtra-violet absorption, and the method has recerved 
fficial recognition! It depends on chromatography 
ising two specially activated adsorbents in tandem 
olumns, and although smmplrfications of the method 
ave been suggested (for example, by Rosner and 
Kan!?) 16 1s still necessary for the analyst to under- 
ake two preparations of specially activated alumma 

The modified method of Lord and Bradley ıs more 
‘convenient It 1s based on a'simple chiomatography 
ising bone meal, an adsorbent advocated by Mann?! 
md used by Goodwm and Morton™ for separating 
arotene and vitamin A unsaponifiable extracts from 
nargarine Commercial defatted bone meal is swt- 
ble if 16 passes an 80-lme sieve but 1s retained by a 
70-hne sieve These limits are not critical, but 
articles of this size allow a reasonable rate of flow 
f solution and also permit absorbing umpurities to 
'e separated from vitamm A 

The unsaponifiable fraction from 10 gm of mar- 
arne is dissolved m petrol (boiling point, 80—100?) 
nd transferred to a column of bone meal (9 m x 

in) already full of petrol The yellow dye or the 
dded earotene can be washed through the column 
y means of petrol (slight air-pressure 1s useful) 
Vhen the eluate is no longer coloured, the solvent 1s 
hanged to petrol contamung ether (16 per cent v/v) 
nd the eluate is then collected m 5-ml portions 
‘he tubes contaming vitamin A are identified by 
sing the Oarr~Price test on very small portions of 
luate Aliquots are withdrawn and united for 
pectrophotometric measurements at 315, 325 and 
35 mu 

Vitamm A alcohol could be recovered from the 
olumn without loss or spectroscopie impairment 
Vhen it was added to the unsaponifiable fraction 
tom unvitaminized margarime, the average recovery’ 
vas 108 per cent, in close agreement with experience 
f the official method (compare Morgareidge!^) The 
igh ‘recovery’ 1s due to the presence of material 
xhibiting inelevant absorption The readmg at 
15 my is always somewhat greater than that of 
35 my, but the irrelevant absorption at 335 my. 1s 
‘ery small The difference between readings at 315 my 
nd 335 mu gives a good approximation to the rele- 
‘ant absorption at 325 mp When this correction is 
pphed, ‘recovery’ 1s nearer 100 per cent Comparison 
f the results of the new method and the official 
aethod showed excellent agreement, and many 
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workers may find the simplicity of the bone meal 
method attractive 

A busk discussion followed The possibility that 
the neovitamm A;/all- ans ratio might be altered by 
saponification was mentioned The constancy of 
bone meal was also queried , however, this adsorbent 
is reproducible and can be used several times. 
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NATIONAL RESEARCH COUNCIL 
OF CANADA 


ANNUAL REPORT FOR 1953—54 


HE thirty-seventh annual report of the National 
Research Council of Canada* covers the year 
ended March 1954, and, following the pattern of the 
last report, meludes, besides the president’s report 
and the financial statement, the annual report of 
Canadian Patents and Development, Lid, for the 
year ended March 31, 1954  Pulot-plant operations 
on the Cambron process for the direct oxidation of 
ethylene were discontinued, but the pilot plant is 
bemg maintamed m a standby condition, and the 
Applied Chemistry Drvision of the National Research 
Council has carried out further research on reactois 
for the Company The Company has also established 
a Development and Promotion Section to encourage 
contact with industry and the use of mventions 
controlled by the Company 
The president’s report records that durmg 1953 
the National Research Council provided two milhon 
dollars m 420 awards and 230 scholarships and 
fellowships for fundamental research in the univer- 
sities Its scientific staff numbered 535, with 679 
non-professional technical personnel and 741 others 
employed m services, maintenance and administra- 
tion as well as some eighty post-doctorate Fellows 
Technical inquiries from Canadian mdustries are now 
running at the rate of eight thousand a year, and 
already some eighteen hundred science graduates 
have gained advanced training in research by the 
Counei's extra-mural support of fundamental 
research New buildings for the Divisions of Apphed 
Chemistry, Building Research and Radio and Elec- 
trical Engineermg were completed during the year, 
and additions made to the thermodynamics building 
In the Division of Applied Biology, the industrial 
possibilities of the mmproved citric acid fermentation 
process as an outlet for Canadian sugar-beet molasses 
* Thirty-seventh Annual Report of the National Research Council 
of Canada, 1953-54, including the Annual Report of Canadian Patents 


and Development, Limited (NRC No 3286) Pp 50 (Ottawa 
National Research Couneil, 1954 ) 
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are now being tested m the pilot plant. Research on 
dairy products has mdicated the protective action of 
dissolved lactose on mulk protems during frozen 
storage, while electron microscope studies, m col- 
laboration with the Department of Agriculture, have 
established the way m which a virus attacks bacterial 
disease of crop plants and the size and shape of the 
virus. The role of lpoxidase, an enzyme occurrmg 
m plant tissues, m the oxidation of fats ıs bemg 
evaluated, and radioactive tracer techniques have 
shown that in detached sugar-beet leaves a ten- 
second photosynthetic period yields significant 
amounts of such complex molecules as cellulose, as 
well as simple sugars and amimo-acids 

In the Prame Regional Laboratory, Saskatoon, 
the major effort 1s bemg concentrated on production 
from agricultur@l wastes and surpluses of such sub- 
stances as enzymes, antibiotics, vitamins for feed 
supplementation, and other compounds obtamable 
only by biological synthesis. Current mvestigations 
melude studies on the physiology and biochemistry 
of hving plants, the mechanism of fermentation 
processes using sugar or carbohydrate nutrients, and 
the chemistry of such plant matenals as starches, 
sugars, cellulose, Lgnin, proteins, fats and oils The 
process for separating prime starch and vital gluten 
from wheat flour has been rmproved, and trials of 
the new fluidized-bed dryer indicate that wheat can 
be dried at air temperatures greatly m excess of 
180° F. (82 2° C.) without damage or loss m bakmg 
quahty. The Maritime Regional Laboratory, Hahfax, 
has been concerned largely with fundamental and 
apphed aspects of the utilization of seaweed. Rock- 
weed appears to be a less suitable source of algmate 
than kelp The distribution of ammo-acids m the 
protems of several species of seaweed has been 
determmed, the chemical structure of fucoidin from 
rockweed clarified by isolation of a new crystalline 
disaccharide, maritol, and carrageenm from Irish 
moss fractionated mto a polymer which appears to 
be responsible for the high viscosity of the sol fraction 
and another governmg gel strength. 

In the Division of Pure Chemistry, the red pigment 
uroporphyrin I has been synthesized and its structure 
confirmed, while 1$ has also been shown that the two 
alkaloids, hordenme and gramine, generated m 
sprouting barley, are formed from amino-acids, the 
first from tyrosme, and the second from tryptophan 
Further information about the internal structure of 
the hydrogen peroxide molecule has been obtained m 
low-temperature measurements by the Low Tem- 
perature Colormetry Section m collaboration with 
workers at Laval University, and the thermodynamic 
functions of hydrogen peroxide gas have been cal- 
culated up to 1,200° C A thermal diffusion column 
built by the Section on Physical Properties of Liquids 
and Gases for the separation of krypton isotopes 
gave a krypton-84 contammg only 2 4 per cent of 
krypton-86 

In the Division of Appled Chemistry, besides 
work on the catalytic oxidation of ethylene, much 
effort has been spent on the evaluation of silver 
catalysts for the process In collaboration with 
the Canadian Research Institute of Launderers 
and Cleaners, a study of the sorption of surface- 
active agents by textile fibres was completed, and 
studies were bemg made of the factors affectmg the 
soilihg characteristics of textile fibres, of the mero- 
biological and ultra-violet breakdown of cellulosic 
fibres, and of methods of measuzmg damage in the 
newer synthetic fibres The study of mhibitors for 
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the corrosion of metals m water and m glycol an 
freeze systems contmued, as well as developme 
work on the production of high-purity single cryst: 
of germanium. A study of the decomposition of t 
polymenzmg and blowmg agent "Porophor N' w 
completed, and work was started on the oxidation 
polyvinyl aleohol by Fenton's reagent 

In the Division of Physics a universal detector f 
atomic and molecular beams has been develop 
which has already been used ın the study of sive 
gold and boron. The presence of free aldehy 
radicals when acetaldehyde, formaldehyde or glyo» 
1s irradiated by ultra-violet hght has now been esta 
lished, and the Spectroscopy Laboratory has al 
resolved the Raman spectra of benzene vapour ai 
obtained precise values for the geometrica] dime 
sions of the benzene molecule Important mformatx 
about the nature of the primary cosmic radiata 
and on nuclear reactions caused by cosmic rays h 
been obtamed from a microscopic study of plat 
exposed in balloons at altitudes of more thi 
100,000 ft , while, 1n a theoretical evaluation of oth 
expermmental data on the upper atmosphere, t 
variation of the dissociation of molecular oxygen imn 
atoms with height has been derived and the variatu 
of the electron concentration m the Z-layer calculate 
Apparatus 1s being set up to study the electrical ar 
other properties of metals under pressures up 
10,000 atmospheres In the Applied Physics Branc 
studies by the Acoustics Laboratory indieate th 
ultrasonics aie meffective as repellents for duc! 
and rmg-billed gulls An mmproved ear defender h: 
been developed to the prototype stage Exper:men 
were m progress on the determmation of the gravu 
constant by direct observations on a falling boc 
using modern optical and electrome development 
A new technique has been developed which 1noreas 
the precision and convenience of mterferometry : 
measuring length, and the extension of exist 
ground control pomts by mathematical computatic 
from measurements on amw photographs was al 
bemg examined in co-operation with the Univers 
of Toronto. A set of carbon-filament lamps f 
photometric standards has been calibrated usmg 
small refractory tube immersed m molten platinum 
and the amount of radiation m the beam emitted 1 
cobalt beam therapy units was bemg measured 
the Radiology Laboratory A photographic ‘came 
calibrator’ has been constructed for air cameras ar 
put into use. 

The dedication on October 23, 1953, of the ne 
Building Research Centre, which 1s beheved to } 
the first building of tts kind designed to serve tl 
general needs of buldmg research, was the cu 
mination of the first three-day Conference on Buildir 
Research to be held m Canada. The new buldm 
does not include accommodation for the Division 
work on fire research, which has progressed steadil 
durmg the year, in relation both to fire losses and t 
civil defence. The Division contmues to operai 
Canada’s only sound chamber for acoustical researc 
in relation to buildings, while umportant results o 
the reflective insulation of walls m cold weather hav 
been obtamed by the Division in the Prairie Region: 
Laboratory at Saskatoon Work on the revision of th 
national budding code continued, and the Divisio 
broadened its work m the field of technical housin 
research. 

The Division of Mechanieal Engineering contanue 
its investigations of means of protecting aircraft an 
engmes against de-icmg, while m aerodynamics th 
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Science and the 


Common Understanding 
(The Reith Lectures for 1953) 
J. ROBERT OPPENHEIMER 


Dr Oppenheimer can speak with 
authority, for he combmes the highest 
technical competence with administrative 
experience and wide interests . A 
touch of the poet gives him the power to 
express the scientist's situation 1n our time, 
above all the underlying yearning for 
simplicity and clarity baffled by current 
complexities and difficulties ' 
Times Literary Supplement 
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Some Fundamentals of 
Petroleum Geology 


G. D. HOBSON 


Dr Hobson’s book 1s concerned with the 
nature of oil accumulation, and with ideas 
on the origin of oil and its aggregation into 
a commercial oil pool The book will 
interest not only students, but also those 
already engaged ın the search for, and 
development of, o1l accumulations 
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Meteor Astronomy 
A. C. B. LOVELL 


It is nearly thirty years since the last com- 
prehensive study of meteors was pub- 
lished This book gives a full account of 
the visual, photographic, and radio tech- 
niques for the study of meteors This 1s 
followed by seven chapters on the number, 
mass, and velocity distribution of sporadic 
meteors, and by seven chapters on the 
major meteor showers Finally the cosmo- 
logical problem of the existence of the 
meteor debris in the solar system 1s 
considered 
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National College of Horology 


and Instrument Technology 


at the NORTHAMPTON POLYTECHNIC 
St John Street, London, E C 1 


SESSION 1954-1955 
Course of Seven Evening Lectures 


PRECISION 
TIMEKEEPING 


by lecturers from The Royal Observatory, 
National Physical Laboratory and Post Office 
Engineering Dept. 


FRIDAY EVENINGS: 6.30-8.30 p.m. 
commencing 21st JANUARY, 1955 


The course has been planned as a review of modern 
methods of precise timekeeping and standards of 
time and frequency for horologists, physicists and 
engineers è 

The fee for the course 1s £2 2s Students may enrol by 
post or by personal attendance at the College up to 
17th January, 1955 The Northampton Polytechnic, in 
which the College 1s accommodated, 1s a few minutes 
walk from the Angel Underground Station (N Line) 
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Technical Books 





Ready ın Februai y, 1955 


GRIGNARD REACTIONS OF 
NONMETALLIC SUBSTANCES 


by M S KuanascH and Orro REINMUTH 


Throughout the planning and execution of this 
work the authors have borne 1n mind the 1mpera- 
tive that mfofmation must be easily and quickly 
accessible to the user who employs it primarily as a 
ready reference compendium 


Roy 8vo 1384 pages About £7 


ADVANCED 
ORGANIC CHEMISTRY 


by E E Royats 


A practically useful integration of descriptive fact 
and unifying theory for the advanced student, 
presented in such a manner that he may attain 
a mature grasp of the subject 


Roy 8vo 948 pages. About 635 


ELEMENTS OF 
STATISTICAL MECHANICS 


by D TER HAAR 


Demy 8vo 468 pages 45s 


BREAD 


The Chemistry and Nutrition of Flour and 
Bread with an Introduction to their History and 
Technology 


by Lord Horprer, GC VO, MD,FRCP,Sm 
CHARLES Dopps, MVO, MD,DSc,FRCP, 
FRS, and T Moran, CBE, DSc, PhD 


Demy 8vo Illustrated 18s net 


ACTIVE NETWORKS 
by C V RipEoUT 


This book ıs intended primarily for those who 
have studied the physics of vacuum tubes and 
related devices as well as the fundamentals of the 
theory of passive linear networks 


Demy 8vo. 485 pages 42s net 


eCONSTABLE & CO. LIMITED 
10-12 ORANGE STREET . LONDON, W.C.2 





McGRAW-HILL LONDON 


Automatic Feedback 


Control System Synthesis 
JOHN TRUXALL 


Associate Professor of Electrical Engineering, Polytechnic 
Institute of Brooklyn, Associate Professor of Electrical 
Engineering, Purdue University 

This workis a complete up-to-date presentation 
of the methods useful in the design of feedback 
systems The highly developed theories of 
the design and synthesis of [inear systems are 
covered in detail, and ıt concludes with analysis 
and design of non-linear systems 

A solid theoretical foundation is placed under 
the elementary design techniques The 
Laplace transformation is used in connection 
with design, in contrast to the conventional 
approach 

Synthesis of feedback systems in terms of 
polezero configurations is considered tn detail 
with an extended discussion of the root-locus 
method and a full development of the concept 
of initiating design in terms of the poles and 
zeros of the closed-loop system function 


9 x 6 inches 775 pages Approx £5 


Engineering Cybernetics 
H S TSIEN 


Goddard Professor of Engineering, California Institute of 
Technology 


FLORENCE GUGGENHEIM 


Jet Propulsion Centre, California Institute of Technology 


This work aims to establish engineering cyber- 
netics as a new branch of engineering science 
Its purpose is to study those parts of the broad 
science of cybernetics which have direct 
engineering applications in designing controlled 
or guided systems It includes topics normally 
treated in books on servomechanisms, but is 
predominated by theoretical analysis 

About two-thirds of the material treats new 
subjects, many of which have never before 
appeared in book form 

This is atruly significant text and reference book 
developed for a course on the theory of 
stability and control It should also serve as an 
introductory text to control engineering for 
physical and mathematical scientists who may 
wish to do research in the field 


9 x 6 inches 301 pages 46s 6d 
Available shortly 
from your Bookseller 
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MACMILLAN BOOKS 





Intermediate Chemistry 
Sixth Edition 
T M. LOWRY, CBE, M.A., D.Sc., FR.S. 
Late Professor of Chemistry in the University of Cambridge 


A, C. CAVELL, M.A., B.Sc. 
Senior Science Master at Uppingham School 


The main intention of this new edition of Intermediate Chemistry has been «he 
re-writing of the Organic Section. Several changes have been made to the Inorganic 
Section, and there have also been a number of other alterations to and extensions of 
the work, which 1s designed to provide a complete text-book of chemistry for Inter- 
mediate and General Certificate (Advanced and Scholarship) Examinations. 185. 


Semimicro Qualitative Analysis 


A Course in Applied Chemical Equilibrium 
EDWIN O WIIG, Ph D , WILLARD R LINE, Ph.D., and JOHN F FLAGG, Ph D 


This revision of Semimicro. Qualitative Analysis, while retaining the experimental 
procedures and much of the form of the earlier text, has been almost completely 
rewritten The theoretical section has been considerably expanded, and a large number 
of problems of varying difficulty (with the answers to many of them) have been added 
The sections on special procedures for ferro- and high-aluminium alloys have been 
modified on the basis of student experience 25s 


Functions of « Complox Variable 


THOMAS M. MACROBERT, MA, D.Sc. 
Professor of Mathematics in the University of Glasgow 


This book is designed for students who, having acquired a good working knowledge 
of the calculus, desire to become acquainted with the theory of functions of a complex 
variable, and with the principal applications of that theory In order to avoid making 
the subject too difficult for beginners, the author has abstained from the use of strictly 
arithmetical methods Fourth Edition 20s 


From Small Beginnings 
E N da C ANDRADE, DSc, PhD, LLD., F.RS. 


This little book 1s based on a series of six television talks given by Professor Andrade, 
and is the result of letters which were occasioned by them. In it he deals with some 
of the experiments and thoughts behind a few simple scientific. discoveries. which 
have led to such advanced developments as the radio, the aeroplane, the motor car, 
and the electric lamp 3s 6d 


All prices are net 






























































li S¢ Martin's Street, London, W.C2 
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Some Publications of the 


CHILEAN IODINE EDUCATIONAL 
BUREAU 


ELEMENT NO 53 
TECHNICS OF IODINE 
DISINFECTION OF WATER 
IODINE PHARMACEUTICALS 
CONTRAST MEDIA FOR RADIOGRAPHY 


IODINE ASPECTS OF CATALYTIC CHEMISTRY 
IODINE—ITS PRODUCTION AND INDUSTRIAL USES 
BIBLIOGRAPHY OF IODINE IN CATALYSIS 
IODINE AND PLANT LIFE 
INDUSTRIAL HORIZONS 
FOOD TECHNOLOGY 


Copies are available on request without charge For particulars of other iodine literature, 


or advice on iodine questions, please write to 


Chilean Iodine Educational Bureau 
Stone House, Bishopsgate, London, E.C.2 





SINGER 
Micromanipulators 


Singer (High-power) Micromanipulators 
are suitable for use under magnifications 
of from x [00 to x 1,000 diameters plus, as 
described by Barer and Saunders-Singer in 
the Quarterly Journal of Microscopical Science, 
Vol. 89, pp 439-447, December, 1948 


Singer Microdissectors (Low-power Micro- 
manipulators) are suitable for use under 
magnifications of from | to x200 dia- 
meters and are described by Barer and 
Saunders-Singer in the Journal of Scientific 
Instruments, Vol 28, pp 65-68, March [951 


SINGER INSTRUMENT COMPANY LTD. 


83, London Street, Reading 












M K LEWIS l ESTABLISHED 1844 | 

a BX for all books 

ON PURE AND APPLIED SCIENCE 
including 

CHEMISTRY : BIOLOGY : PHYSICS 

MATHEMATICS, ENGINEERING AND 

AGRICULTURE, etc 


Catologues on application, please state interests 


H. K. LEWIS & Co. Ltd., 136 Gower Street 
LONDON, W.CI [EUSton 4282 


















Teiephone] 





The SCIENTIFIC BOOK SUPPLY SERVICE 


(T FREDERICK DE LOCHE) 


LIBRARIES PURCHASED 


Consult us whenever you wish to buy or sell 


HIGHEST PRICES PAID 


Suppliers to American, 
Colonial & Foreign Libraries 





Specialists in 
Scientific Books & 
Periodicals 


PHONE CEN 1204 ato mmy, 


5 FETTER LANE, FLEET STREET, LONDON, E.C.4 
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ublished JANUARY, 1955 


ANNUAL REVIEW OF PSYCHOLOGY 


VOLUME 6 (1955) 


dior *Graduate students, researchers, and professionals in psychology and 
C P STONE related disciplines will welcome these annual reviews for their 
ssociate Editor inestimable aid i1 affording an overview of *what's new? in psychology." 
Q McNEMAR —Personnel Psychology, Summer, 1954 

ditorral Committee Contents. Child Psychology, M  Radke-Yarrow and L J. Yarrow; 
TUS ANDERSON L K. MacCorquodale, V G. J Thomas; H 

N D CAMERON earning, K. MacCorquodale, Vision, G. omas ; earıng, 
J G DARLEY I J Hirsh, Somesthesis and the Chemical Senses, G Weddell ; 
C T Morcan Individual Differences, R M W Travers; Personahty, J. Nuttin ; 
C P Strone Social Psychology and Group Processes, L Festinger; Industrial 


R L THORNDIXE 


Psychology, S R Wallace, Jr and J Weitz, Comparative Psychology, 
D R Meyer, Physiological Psychology, H -L Teuber , Abnormalities 
of Behavior, F J Kallmann and G  Baroff ; Theory and Techniques of 
Assessment, J M Butler and D W Fiske; Psychotherapy, P E. 
Meehl ; Counseling, N Hobbs and J Seeman, Statistical Theory and 
Research Design, L V Jones, Educational Psychology, D G Ryans ; 
Problem Solving and Thinking, D. W Taylor and O W McNemar 


Cloth Bound 


'ublisher 
Annual Reviews, Inc 
Stanford, Cahforma, US A 


rice 
$7 00 postpaid (US A) 
$7 50 postpaid (Foreign) 
Iso Available 
Volumes 1 (1950) to 5 (1951) 


n sare By: ANNUAL REVIEWS, 


517 pages Author and Subject Indexes 


INC., srANFORD, CALIFORNIA, U.S.A. 


[ K Lewis & Company, Limited, 136 Gower Street, London, W C 1, England. Maruzen Company, 
Limited, 6, Tori-Nichome Nihonbash, Tokyo, Japan 





Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks Special terms for Technical and Commercial 


Libraries All Scientific and Technical publications purchased 


111, Eastbourne Mews, London, W.2 


Telephone AMBassador 6934 





THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W I 
(Welbeck 1340) 
Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications, in all languages 
Librarians, and others, should send us their list of 
‘‘wants’’, or duplicates for sale Binding undertaken 
















A process of 
os toughening has invested 
4 Chance ON 20 heat- 
J absorbing glass 

with even greater qualities 
: of low thermal expansion and 
resistance to thermal shock This means 
that in most applications it 1s no longer necessary 
to take elaborate precautions ın mounting or to use filters 
made up of strips Heat absorption and light transmission 
remainunchanged ON 201s the glass for almost allapplzcations 
where a cool light of high intensity 1s required and the filter can 
be used in flat form Toughened ON 201s available to the Trade 
to special order but is not at present stocked in a range of 
standard sizes Jf your order does not specify ‘ toughened’ we 
shall assume that ordinary ON 20 ıs required 


ae 


s... GLASS  ForScience, Industry and the fome 





WHELDON & WESLEY, LTD. 


Specialists for 100 years in 


BIOLOGICAL & GEOLOGICAL 
BOOKS 


Catalogues on Request 
e 








83/84 BERWICK STREET ° LONDON ° W.1 
Books Bought 






CHANCE BROTHERS LIMITED 
HEAD OFFICE GLASS WORKS SMFTHWICE 40 BIRMINGHAM LONDON OFFICE 
28sT JAMES’S SQUARE S W1 BRANCH WORKS GLASGOW, ST HELENS ANDMALVERN 
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peo”  TIMEPERIOD COUNTER 


D.4108 





An inexpensive crystal controlled Counter-Chronograph which operates in the range 
10 to 107* seconds for the accurate measurement of the time interval between two events. 


An extremely flexible triggering arrangement permits the counter to be operated from 
(a) Two consecutive pulses, having a common origin 
(b) Two pulses derived from independent sources 


(c) A mechanical contact sequence involving s/c Start—o/c Stop, 1e closed during 
period under observation, or alternatively, 


(d) o/c Start—s/c Stop, 1e open during the period under observation 


Quartz crystal frequency 10 Kc/s—accutacy 0 02% over a temperature range of —10°C 
to +70°C 

The normal time-count capacity of 10 seconds may be extended to ten thousand seconds 
by the addition of Dekatron Register D 4019/V, or to one million seconds by the addition 
of Dekatron Counter D 4104/B 


Supplied complete with dust cover for standard G PO rack mounting 


Price in U.K. £100 


Bench mounting cabinet available at extra cost 


La bgear (Cambridge) Ltd. 


Te WILLOW PLACE 
Catr De 24945 CAMBRIDGE e See 
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Rapid centrifuga 
preparation 


with the Spiaca Model L 


ULTRACENTRIFUGE 


e VACUUM 
0162 ml-40,000 rom 
o REFRIGERATED 


FULLY-AUTOMATIC features make the Spinco 
Model L Preparative Ultracentrifuge operationally 
self-supervising Simple speed- and time-controls 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 
smoothly operating automatic brake 

Various sizes and types of interchangeable rotors 
mount in operating chamber with instantaneous 
coupling Time between runs, using pre-loaded ro- 
tors, 1s less than a minute Speed and vacuum are 
established almost simultaneously Acceleration 


time for the 40,000-rpm rotor 1s only four minutes 


SAFETY FEATURES include automatic overspeed 
cutout, interlocks to prevent running at high speeds 
without vacuum in chamber and prevent breaking 
vacuum or opening chamber while running at high 
speeds Rotor chamber 1s encased in thick double 


steel guard 


SPECIALIZED INSTRUMENTS CORPORATION 


REPRESENTATIVES BELMONT 6, CALIFORNIA 

Great Britain Western Europe Scandinavian Countries Australia 
HAWKSLEY & SONS, LTD ANALIS LKB Produkter H 
17 NEW CAVENDISH ST — 14 RUE DEWEZ Fabriksaktiebolag 


LONDON W 1 
Stockholm 12, Sweden 


B SELBY & CO 
254A GEORGE ST 
NAMUR, BELGIUM Postaddress Box 12035 SYDNEY, N S W , AUSTRALIA 







UNIT Is SELF-CONTAINED, of worktable 


height, and requires only electric connection 
for installation Spinco electric drive and gear- 
ing system are of types proved 1n more than 
100,000 hours of actual field operation. Self- 
balancing feature eliminates weighing of 
loaded tubes Controllable refrigeration holds 
rotors and contents at any temperature down 
to -5 C 

In operation, the Model L applies forces 
up to 144,000 times gravity on 162 ml of 
material at a maximum speed of 40,000 rpm 
Individual rotor tubes have sealing caps — are 
available in plastic or metal Rotors provide 
second vacuum seal in quickly-detachable 
cover with integral lifting device Wide selec- 
tion of rotors 1s available with largest holding 
1700 ml—I:muted to 20,000 rpm 


Send foi 
details 
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Correct Diagnosis depends on 


CONSTANT 
VOLTAGE 


Medical science to-day relies to an mcreasing degree on 
electronic instruments for the diagnosis of disease The 
accuracy of the results obtained 1s of vital importance and 
1s dependent on the reliability of the electricity supply 
available ADVANCE Constant Voltage Transformers 
provide the means for regulating the 1nevitable fluctuating 
mains voltages which both shorten the life and rmpair the 
efficiency of such equipment They are used in many 
hospitals and medical laboratories for this very purpose 
A wide range of models is available with ratings from 4 
watts to 6 kilowatts All these models provide a stabilized 
output voltage to within +1 per cent for mains variations 
of up to +15 per cent 


Full detatls of Advance Constant Voltage Devices are given 
in folder N[28 gladly sent on request. 
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Constant Voltage Transformers 









THE CVT SPECIALISTS 
ADVANGE COMPONENTS LTD, MARLOWE RD, WALTHAMSTOW, LONDON, E17. Phone LARkswood 4366 





t 


GRUBB PARSONS 


A NEW INSTRUMENT 
THE 


SONIC GAS ANALYSER 





pc E = 
~ aah eim e 
E p" 





Enquiries. Welcomed Enquiries. Welcomed 


This instrument depends on the variation with composition of the velocity of sound in gases Continuous 
analysis of many gas mixtures is possible Maximum sensitivity full scale for 1% by volume of one component 
A typical application ıs the determination of the concentration of trichloroethylene vapour in air 


. SIR HOWARD GRUBB, PARSONS & COMPANY 
WALKER GATE, NEWCASTLE UPON TYNE, 6 


PROPRIETORS C A PARSONS & COMPANY LIMITED 
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Purer than the driven snow ! 


SK T B FORD for the answer to any filtration 
n à problem, and a perfectly pure and lucid filtrate 
is yours. Ford's are experts in filtration They make 


filtration media for every 
type of filter—and the 
standard of efficiency 1s un- 
sur passed 

From Ford's, you can 
obtain filtration media so 
efficient that they can be 
used to remove contaminat- 
ing bacteria and moulds, 
thus sterilizing the liquids 
passed through them ‘This 
thorough filtration 1s 
achieved by the careful, 


This laboratory service 
is filtration NEWS! 


Ford’s provide a laboratory service, staffed 
by a team of experts, which 1s available to 
all manufacturers, free of charge Some 
manufacturers, with their own fully-equipped 
laboratories, simply want Ford’s to check 
and confirm their own research findings 
Others call upon Ford’s to solve some par- 
ticular problem im their filtration process, 
whether directly concerned with the media 
itself or not Whatever the problem, Ford’s 
will gladly under:ake the necessary labora- 
tory research Write to T B Ford Ltd, 
Laboratory Service, 10: High Holborn, 
London, W C1 





precise admixture of asbestos fibres and cellulose, 
providing a mat that retains a high degree of poro- 
sity and permits a high rate of flow Ford’s Steri- 


mats and Claraid not 
only filter but adsorb any 
micro-organisms that 
would spoil an otherwise 
stable, 1mmaculate, crystal- 
clear filtrate 

Twenty years of contin- 
uous laboratory research 
and experiment have made 
T B Ford Ltd the author- 
ityon every aspect of filtra- 
tion media. And they make 
the best in the world 


Famous chemical products are filtered by FORD'S 


T. B. FORD Ltd 


T B. FORD LTD, 


MANUFACTURERS OF STERIMATS, 


FORD 428 MILL 


REGISTERED TRADE MARK 


TECHNICAL ADVISERS ON FILTRATION MEDIA AND 
CLARAID, FILTER PULP AND FILTER PAPER 
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CYGNET 


LABORATORY FURNITURE 


“CYGNET” Benches, with heat and acid-resisting 
tops, Racks, Fume Cupboards, Cabinets and 
Shelving are made in a large range of standard 
units or to specification Complete installa- 
tions or single pieces for Industrial, School 
and College Laboratories at keen prices 
Built to meet the most exacting demands 





m 
EN 
E 





Recent contracts include installations for 
Scottish Oils Limited 
University of Sheffield 
British Nylon Spinners, Pontypool 
Revertex Ltd , Harlow, Essex 
De Havilland Aircraft Co 
University of Manchester 
Ferrant Limited, Edinburgh. 
Gt Lever School, Bolton 
Northern Ireland Hospital Authority, Belfast, 


Experience enables us to recommend “FIBROLENE” 


chemical resistant flooring for laboratories 
Send for full details now 




















CYGNET JOINERY LTD , Higher Swan Lane, 
BOLTON Bolton 1840/4 


Scottish Agents Scottish Instrument Co, Ltd, 
4-7 Teviot Place, Edinburgh |. Tef BYPass 3552 
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Polarising Microscope Standard Test Sige 


The refinements of the Winkel Standard design, 
the built-in illumination, the precision and 
safety device of the objectives are made avail- 
able for users of polarising microscopes A full 
| 
| 





ot 


Accuracy! Y 








ments can be satisfied promptly 


Test Sieve Vibrators 
Pocket Interchanger Sieves 
Write for literature 








æ Full details fiom 
~DEGENHARDT & CO., LTD. 
32 MADDOX STREET, LONDON, W 1 ENDECOTT’S (FILTERS) LTD. 


d Telephone MAYfair 6639 
SOLE Importers ror GT BRITAIN & N IRELAND 
251, Kingston Road, London, S W 19 Liberty 8121/2 








ENDECOTT'S 






Accurate sampling or testing ts essen- 
tial and Endecott's Test Sieves are 
guaranteed to conform to specifica- 
tion The patent sieve body contains 
no crevices or blind spots to impaic 
test efficiency Durability is assured 
by attachment of the wirecloth direct 
tosieve frame, giving uniform tautness 
and long hfe Standard sizes are 
available from stock, special require- 


X 


1 - > 
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"UTILEX" VERNIER 
MICROSCOPE 


with range of 200 mm, reading 
to 001 mm by vernter Fine adjustment 
screw has micrometer reading 
to 001 mm. 


Can be used as Cathetometer 


JAMES SWIFT & SON LTD. 
113—-115a Camberwell Road, London, S.E.5 
Telephone * RODney 5441 


» fraud co 





£ 


g$ 





—— - e. peser. 
== Leslie Dixon & Co. —— 
SPECIALISTS IN LABORATORY AND TEST GEAR 
Designed and made to specification Lab tested and guaranteed 





. GLASSWORKERS' 
STRAIN-VIEWING 
POLARISCOPE 


Full wave retardation analyser 
for 5800 A gives most sensitive 
colour indication of strain 
Field and sight aperture 14” dia 
Dimensions 63” x Si" x S" 
Price £11 16s 6d 

As above but without colour 
analyser showing strains against 
black field Price £4 15s 0d 


NIFE BATTERIES for long life and durability 12 volts, 45a h comprising 
ten | 2 volt cells, in wood crate, £12 10s, carr [0s, or single | 2 volt, 
45a h cells, 30s , post 2s 


BC 221 FREQUENCY METER Accuracy guaranteed 0 005 per cent, 
frequency range 120 kc/s to 20 Mc/s Battery model, complete with 
charts and crystal, new condition 

PRECISION TEMPERATURE CONTROL OVENS for Quartz 
Crystals, 230 volts, 50 cycles, will give stability with suitable Crystalis of 
better than two parts in one million Fitted. precision thermostat and 


thermometer Temp adjustable 40/60 degrees cent £9 10s, carr 5s Immediate Delivery 
Dept M, 214 Queenstown Road, Battersea, London, S W 8 H. S. B. MEAKIN, LTD., 36, Victoria Street, S.W.l 
— Á Telephone MACaulay 2159 mm || SUPPLIERS OF POLAROID PLASTIC and GLASS Tel Abbey 6713 





Glass apparatus to your specification 


Your general Laboratory Glassware 


and Requisites 


THE SCIENTIFIC GLASSBLOWING CO. LTD. 


, 95; GRAY'S INN ROAD, LONDON, W.C.! 
Telephone HOLBORN 4228 


pA 
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DIRECT 
READING 
Spectrochemical 
Analysis 


U» ro TEN ELEMENTS can be quickly and ac- 
curately analysed with the Direct Reading Attach- 
ment to the Hilger Medium Quartz Spectrograph 

The plateholder of the spectrograph ıs replaced 
by a unt which wil accommodate eleven photo- 
multiphers and slits adjusted accurately on appropriate 
spectral lines A complete analysis takes under three 
munutes 

Extensive tests have shown that sensitivity is high 
and reproducibility often better than 1s obtained with 
photographic methods 

A new design of arc and spark stand ensures that 
samples are aligned rapidly and precisely — Either 
pencil electrodes or flat specimens can be examined 
with equal ease 

Provision 1s made for compensating for variations 
of temperature 








ie m ED ghd a 


The attachment has been used ın determining the 
composition. of aluminium, lead, magnesium ano 
other alloys. Results of tests carried out in the Hilge 
laboratories will be forwarded on request. 


Please wiite for Hilger catalogue CH 383 (N 1) fo 
description of the instrument and CH 392 (N 1) fo 
applications and results 


HILGER & WATTS LTD. 
HILGER DIVISION 
98 St. Pancras Way, Camden Road 
London, N.W.1, England 


Member of the Scientific Instrumen ees, Association and of 








The Isotope 


E.H.T. 
SUPPLY UNIT 
Type 532 


is available immediately 





from stock. This standard Isotope unit, designed for nucleonics but suitable 
for many electronic requirements, has EXTREME STABILITY (0.02% for 10% change 
in mains input voltage), drift less than 0 02% per 24 hours, HIGH CURRENT OUTPUT 





DEVELOP 


eX 


(3-4 mA), E H T. FROM 300-3000 VOLTS (negative and positive polarity) 


Detailed specifications of all Isotope nucleonic equipment is available on request 


120 MOORGATE- 
Telephone METropolitan 9641 (5 lines) 


LONDON: E.C.2 





“Midland Agent. HAWNT & CO. LTD. 
59, Moor Street 
BIRMINGHAM, 4 
Tel CENTRAL €871 


Northern Agent A. M LOCK & CO LTD. 
Crompton Street, Chadderton 
OLDHAM, LANCS 
Tel MAIN 6744 


Scottish Agent A. R. BOLTON & CO, 
72, Haymarket Terrace 
EDINBURGH, 12 
Te! EDINBURGH 62446 


No 4446 January 15, 1955 


emphasis has shifted towards the transonic and 
supersonic speed-range In hydrodynamues the St 
Lawrence Seaway project became a major interest, and 
2 1/30 scale model of one of the navigation locks was 
beng used for determming the effect of the spacmg 
of the filing ports and valve-openmg schedules upon 
the rate of fillmg of the lock and upon variations in 
the water surface Gas turbines absorbed the major 
effort in thermodynamics, and a system of thrust 
boosting for aircraft jet engmes by exhaust reheat was 
being developed m which most of the additional fuel 
1s injected before the turbme The influence of fuel 
composition, antioxidants, drum materials and other 
factors on the rate of deterioration of fuels in storage 
was being mvestigated, and a theoretical analysis of 
the stiffness and optimum weight-stiffness of tubes 
with inclined ribs showed that true optimum weight- 
bending stiffness configurations exist m the con- 
ventional wing range of aircraft structures, but that 
for torsion the optimum condition is beyond applic- 
able limits 

Much of the work of the Radio and Electrical 
Engineering Division has contmued to be on defence 
projects, but a microwave position-fixing system for 
vessels engaged in offshore survey operations has 
been developed and constructed, as well as a micro- 
wave hnk for remote control of isolated fog-alarm 
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stations, and a wired-television link with a remotely 
controlled camera mounted in a submersible cylinder 
which permits surface operators to study aquatic 
flora and fauna, bottom details, wharf pilings, hulls, 
ete , to depths of a hundred feet A new merchant- 
marme radar set with mproved performance m both 
short-range defimtion and long-range detection has 
also been developed, while studies of semiconductors 
have led to an understanding of the operation of a 
crystal rectifier at high voltage An improved 
antenna has been developed for use with domestic 
television receivers as well as a highly accurate 
frequency-measurmg attachment for radio receivers 
and also a combined electro-phono-cardiograph which 
presents simultaneously on the screen of a cathode- 
ray oscillograph the wave forms of the electrical 1m- 
pulses from the heart together with those of the sounds 
due to heart motion A new type of mass spectro- 
meter, the ‘omegatron’, for determunmg the con- 
stituents of gas mixtures, has been designed and built. 
Most of the 136 grants-m-aid made by the 
Division of Medical Research were in the basic 
medical sciences, about two-thirds bemg for a con- 
tinuation of previous studies Some grants for 
experimental studies in pathology and surgery 
mdicate an interest m the cause and nature of 
disease and m physical methods of treatment 


EXPERIMENTAL INVESTIGATION OF LEAF FORMATION, SYMMETRY 
AND ORIENTATION IN FERNS 
By Pror C W. WARDLAW 


Department of Cryptogamic Botany, University of Manchester 


NVESTIGATIONS of the mception and develop- 

ment of leaf primordia in Dryopteris austi2aca 
have yielded the following mformation. (Primordia 
are referred to as P, P, P, etc, P, bemg 
the youngest visible prrmordmm, J, mdicates the 
site of the next prmnordmum to be formed and I, 
the next after that The tetrahedral cell at the tip 
or summit of the shoot and its recently formed 
segments are referred to as the ‘apical cell group’) 

(1) Leaf primordia are always formed on an apical 
meristem 

(un) A leaf prumordium typically origmates near 
the base of the apical cone It consists of a circular 
to ellzptical group of the distmetive, superficial 
prism-shaped cells of the apical meristem, which 
grows out, formmg a low mound of tissue , the small- 
celled tissue withm os also in a state of active 
division 

(u) A young primordium, situ- 
ated between and above two 
older ones, occupies only a small 
part of the free surface of the 
apical cone. 

(rv) On further development, 
an approximately central, super- 
ficial cell of the primordium 
now becomes much enlarged 
Durmg this process, this ‘leaf 
apical cell’ acquires its char- 
acteristic ‘two-sided’ shape, its 
orientation bemg such that 
the segments produced by its 
division he m the tangential 
plane. These give rise to 
the margmal meristems from 
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which the tissues of the prmordum are formed. 

(v) The ahgnment of the leaf apical cell and of its 
pertition walls at cell division 1s thus at right-angles 
to the prineipal direction of growth in the subtending 
apical cone, that 1s, the tangential direction , and ıb 
may well be that the shape and disposition of the 
leaf apical cell are directly attributable to the 
relatively large tangential component of growth m 
the leaf site. Once the two-sided apical cell has been 
established, the fohar nature of the primordium is 
irreversibly determmed 

(v1) In relation to the position in which a leaf 
primordium originates, that 1s, on the side of a cone, 
growth on rts abaxial side ıs more rapid than on ite 
adaxial side, and this difference soon becomes 
accentuated as the primordium passes into the 
actively growmg and rapidly widenmg subapical 
region of the shoot (Fig 1). It thus appears that the 
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Fig 1  Dryopteris austriaca , the apical cone as seen in median longitudinal section, 
traversing the youngest visible Timordium (1) and older ones (5, 9) 
ac, and the distinctive prism-s 
$c, scale, c, cortex, p, pith, sot, incipient vascular tissue , lg, Jeaf-gap , sar, sub-apical 


The apical cell, 
ped cells of the apical meristem m-m’ are shown 


region (Semi-diagrammatic x 30) 
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orientation, dorsiventral symmetry and shape of a 
developmg primordium may be referred to the 
growth activity of the region of the shoot apex in 
which it origmates and to the disposition and 
activity of 1ts own apical and maigmal meristems 

(vn) While a primordium still forms part of the 
apical cone, its growth 1s relatively slow , but once 
16 18 in the subapical region, its growth and morpho- 
logical development are rapid The sooner a prim- 
ordrum comes to occupy a subapical position, that 
is, as a result of the growth of the shoot apex, the 
more rapid will be its enlargement and morphological 
elaboration Thus, a P, primordummn on a small apex 
of low phyllotaxis 1s larger and more elaborate than 
a P, on a large apex of high phyllotaxis 

(vm) The'actual mception of leaf primordia is an 
obscure and coMplex phenomenon In ferns, the 
indications are that a primordium is formed at a 
growth centre, that 1s, a locus of special metabolism 
The position of this centre is apparently controlled 
by the apical cell group at the summit of the shoot 
and by the two adjacent primordia of the top whorl 
The growth centre consists of a circular group of 
seven to nine meristem cells in which we may 
suppose there is an accumulation of the sub- 
stances that determine the outgrowth of a lateral 
organ. 

On the basis of experimental observations, I have 
already attempted! to relate leaf symmetry and 
orientation m ferns to the posttion m which the 
primordium orgmates, and to possible mhibitive 
effects proceeding basipetally from the apical cell 
group Thus ıt was shown that if the J, posttion 1s 
isolated from the upper part of the apical meristem 
by a deep tangential incision, a bud, and not a leaf, 
1s formed In general terms ıt was thought that, as 
& result of this operation, inhibitive effects from the 
apical cell group would be precluded, and a levelling 
up of the growth-rates on the adaxial and abaxial 
sides of the primordium might take place If so, 
the development of a radially symmetrical organ, 
that 1s, a shoot bud, might be expected Cutter? has 
since shown that if P, and P, are sumularly isolated 
before the characteristic two-sided mutial cell has 
been formed, they, too, can be transformed mto 
buds, and Wardlaw and Cutter? have shown that 
the prevascular tissue, which immediately underlies 
the prism-shaped cells of the meristem, 1s 1mportant 
in these several morphogenetic developments 

In some recent experiments an attempt has been 
made to ascertam whether the dorsiventral sym- 
metry and orientation of leaf primordia can be 
attributed (a) to a specific localized effect, on the 
adaxial side of the primordium, of an inhibiting 
substance proceeding from the apical cell group, or 
(b) to the regulated growth which is characteristic of 
the intact shoot apex as a whole. In relation to (b), 
it may be noted that there 1s a steady acceleration 
im the rate of growth from the apex to the base of 
the apical cone, and a rapid acceleration of growth 
m the region of transition from the base of the cone 
to the sub-apieal region (Fig 1) Primordia originate 
near the base of the cone and are soon affected by 
this active region of transition Wide and deep 
tangential meisions above P, and I, whereby the 
formation of byds can be induced, would evidently 
preclude (a) and cause serious disturbances to (b) 
Hereeit ıs relevant to note that when bud formation 
18 induced m a, leaf site, for example, at I,, or by the 
transformation of a leaf prmmordium, for example, 
P, the bud not only quickly develops a large apical 
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Fig 2 Dryopteris austriaca Apex as seen from above, showing 
leaf primordia 1-8 and the positions of J,, the next primordium 
to be formed, F., the next after Z,, and the apical cell ae A small 
deep incision, 2, has been made on the adaxial side of P, Two 
wide and deep tangential incisions, 2, 2, have been made above J, 
so as to leave a ‘bridge’ of intact tissue between the primordium 
site and the apical cell The sub-apical region 1s stippled 


meristem but also shows strong growth on its adaxial 
side. 

Of a considerable and varied series of new surgical 
experiments which have now been carried out, the 
two most directly relevant to the problems of leaf 
and bud formation are :lustrated diagrammatically 
m Fig. 2 In one series, small deep tangential 
incisions, severing the merpient vascular tissue, were 
made immediately above I, I, P, and P, If 
dorsiventrality in a primordium ıs due to a limitation 
of the growth-rate on its adaxial side, that 1s, as a 
result of the basipetal movement of a growth- 
regulating substance from the apical cell group, some 
bud formation might be expected m this experiment 
In the other series, two deep and extensive tangential 
meisions were made just above a primordium (or 
primordium site), so as to leave a ‘bridge’ of mtact 
tissue between it and the apical cell group If 
dorsiventrality 1s mainly due to a locahzed (adaxial) 
inhibitional effect proceedmg from the apical cell 
group, then leaves should still be formed , but if it 
is a result of the regulated growth of the apex as a 
whole (or of the sector m which the primordium is 
situated), then, in relation to the extensive restriction 
of both the acropetal and basrpetal movement of 
metabolic substances by the tangential meisions, and 
the consequential radical disturbance of the normal 
distribution of growth m the apical cone, some bud 
formation might well be expected. 

The results of these two expermments are set out m 
Tables 1 and 2, the records relating to specimens in 
which the apical cell group remained intact and quite 
undamaged (These experiments are of some delicacy 
and not easy to perform successfully ) 

The evidence from the first set of experiments 
(Table 1) 15 conclusive small adaxial incisions have 
in no instance resulted m bud formation It thus 
appeais that the dorsrventrality of leaves cannot be 
attributed to the loeahzed action of a growth- 
regulating substance on the developing primordium 

The evidence from the second series, though less 
conclusive, is none the less mmportant In at least 
some apices (actually 25 per cent of all primordia 
and 40 per cent of J,’s), bud formation can be induced 
when the apical cell ıs undamaged and when mtact 
tissue extends between ıt and the prmnordium 
(Fig 3) In those apices in which buds were formed, 
the expermental region was marked by very con- 
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Table 1 


EFFECT OF SMALL ADAXIAL INCISIONS 








Primordium Bud formed | No development 





Leaf formed 














Note In other specimens, 1n which the shoot apex had accidentally 
heen slightly damaged, 13 leaves and 6 buds were obtained 











Table 2 TANGENTIAL INCISIONS WITH INTAOT BRIDGE 
Primordium Leaf formed. Bud formed | No development | 
f 7 E 3 
Pi i i E 
- Total 20 8 4 | 





Note Where the ‘bridge’ had been eliminated, that 1s, by the two 
Ancisions joing up, or where the shoot apex had been damaged, even 
very slightly, buds were usually formed Where the ‘bridge’ was 
mides Jeeves were usually obtamed, though occasionally a bud was 

T. 


spıcuous growth activity and the buds were of large 
size (Fig 3). Late-season apices, which were relatively 
inactive, typically yielded leaves 

Where buds were obtamed, as in Fig 3, microtome 
sections showed that the bud was m vascular con- 
tinuity with the parent shoot m the region of the 
‘bridge’ ^ 

In the hght ôf these expermental results, to what 
factors and relationships may the organization of the 
fern apex and 1ts orderly morphogenetic activity be 
attributed ? 

There 1s considerable support for the view that the 
apical cell group 1s a region of special metabolism, as 
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Fig 8 Dryopteris austriaca Apex, as seen from above, showing 
the large buds which have been induced ın the 7,, P, and P, 
positions when these positions were partially isolated from the 
shoot apical cell by two wide tangential incisions In each 
instance a 'bridge' of intact tissue was present on the adaxial 
aide of the prunordium ae, position of the apical cell of the main 
apex P,-P;,primordia present at the beginning of the experiment, 
P, and P, having been transformed into large buds The locus of 
I, has also developed into a large bud 2,2, tangental meisions 
I,-I,, new leaf primordia formed during the course of the experi- 
ment m, apical meristem of induced buds ‘The broken lines 
indicate approximately the bases of the main apex and of the 
buds (Diagrammatic camera lucida tracing, x 15) 
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is also each growth centre which may become a leaf, 
or, if subjected to experimental treatment, a bud. 
Products of the metabolism of the apical cell group, 
moving basipetally by way of the prevascular tissue, 
may exercise a regulative effect on the growth of the 
apical and sub-apical regions Thus, ın the upper part 
of the apex, where the concentration of the growth- 
regulating substance will be high, the rate of growth 
of the meristem cells may be kept low, but lower 
down, and m the region of transition to the sub- 
apical region, where the concentration of the growth- 
regulatmg substance will be much lower, growth may 
be promoted. This hypothetical substance, which 
might be an auxin or hormone, or a precursor of one 
or other of these, 1s likely to be essential m some way 
to protem synthesis, as Skoog’ has recently sug- 
gested An important feature of this conception 1s 
that the substance will produce its orgamzng and 
morphogenetic effects by the way it affects the 
growth of individual cells, each of which will react in 
a characteristic way according to its physiological 
state, rather than by xis action on primordia as 
such 

An alternative view might take the form that the 
apical cell group 1s not a locus of special metabolism, 
the organization of the apex bemg due to competition 
among its constituent cells for the nutrients involved 
m growth As these nutrients move acropetally from 
the older regions below, with differential utilization 
of the several substances at different levels en 10ute, 
the supply will dimmush progressively and change- 
quahtatively as the shoot tip 1s approached 

The most satisfymg explanation, however, prob- 
ably les m a combination of the two views Thus 
destruction or isolation of the shoot tip would 
simultaneously remove both its regulative and com- 
petitive activities In the ‘bridge’ expermment 
deseribed above, the two wide tangential cuts go a 
long way towards isolatmg the shoot tip, and, as we 
have seen, marked growth activity may be mduced 
on the adaxial side of primordia and buds may be 
formed On the other hand, as even a cursory 
inspection will show, a small momon above a prm- 
ordum will do little to modify the normal movement 
of metabohtes As rapid wound-healmg, with 
formation of parenchyma and an outgrowth of scales, 
takes place at the injured tip and in proximity to 
incisions, 1t 1s evident that both the quantity and 
quahty of the nutrients being drawn upwards are 
different from those normally utilized m the growth 
of meristem cells Scale and parenchyma formation, 
indeed, are characteristic of the normal growth 
developments on the abaxial side of actively develop- 
ing primordia. Furthermore, in apices with a damaged 
tip, young primordia, already determmed as leaves, 
may be observed facmg and curving outwards 
mstead of mwards, m relation to the high rate of 
growth on the adaxial side 

In conclusion, ib may be noted that in the ferns 
the apical cell is the focal point in the distal meristem 
and is essential for the contimung growth of the 
shoot. It may also be regarded as the ultimate 
determmer of the orientation and symmetry of leaf 
primordia. But such effects are apparently not 
produced by its direct action but are mediated 
through the organization and physislogical activity 
of the apex as a whole ‘ 


1 Wardlaw, © W, Growth (Supp ), 18, 93 (1949) 

? Cutter, E. G, Nature, 173, 440 (1954) 

3 Wardlaw, C W , and Cutter, E G , Nature, 174, 734 (1054) 
t Skoog, F, Brookhaven Symp Biology, 6, 1 (1954) 
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A NEW ABSOLUTE HYGROMETER OF HIGH ACCURACY 
By Dr. R G WYLIE 


Division of Physics, National Standards Laboratory, Commonwealth Scientific and Industrial Research 
. Organization, Sydney 


HE history of hygiometry, especially durmg the 
past few decades, has been characterized by a 

contimual searching for new methods which do not 
suffer from the shortcomings of maccuracy, slow 
response or general mconvenience encountered with 
the classical methods Probably the most mmportant 
developments which have resulted are the electro- 
lytic method of Punmore! and the ‘Dewcel’ described. 
by Hickes?, both of which have been successfully 
applied m particular fields These methods involve 
the construction of relatively complex and expensive 
sensitive elements 

Dunmore’s elements, and somewhat similar types 
developed smce, suffer from the disadvantage that 
ther humidity — resistance relationship is empirical 
and subject to change with tume and especially with 
exposure to extreme conditions The ‘Dewcel’ method 
is limited m accuracy by the fact that the electrode 
wires oceupy an appreciable fraction of the surface 
aiea of an element, and by changes which occur m 
the electrolytic medium The error of a “Dewcel’ can 
be determined only by comparison with an mde- 
pendent hygrometer 

No convenient method of hygrometry has yet been 
ieported which can approach the accuracy of the 
dew-pomt method 

The dew-pomt method itself suffers from a number 
of disadvantages, notably that the visual mstruments 
are slow and tedious to use and that the piesence of 
contamunation on the dew-condensing surface can 
give rise to unsuspected emors On account of the 
way m which condensation and evaporation occur, 
and because of the operator’s desire to achieve the 
best accuracy, the tendency, both with. visual 
instruments and with automatic instruments m which 
the condensing surface ıs examined by photoelectric 
or equivalent means, is to work with the smallest 
possible quantity of dew The effects of contamina- 
tion will then be greatest In fact, dung condensation 
on à polished surface, the amount of hght scattered 
by the deposit mereases only durmg the earliest 
stages, associated, ın most cases, with the dissolving 
of minute quantities of soluble matter and the 
dilution of the consequent solution Only an instru- 
ment 1n which equilibrium can be established between 
pure phases can yield results which are mdependent 
of the mechanism of the phase change and hence 
which are accurately reproducible 

The method to be described here 1s absolute in the 
same sense as the dew-point method, and 1s more 
accurate and more amenable to mstrumentation. 

The prmerple is simple and is derived from the 
fact that water vapour is taken up by the surface of 
a water-soluble crystal if the water-vapour pressure 
is greater than the vapour pressure of a saturated 
solution of the crystalline substance at the tem- 
perature of the crystal surface This gives rise to a 
layer of saturfted solution on the surface of the 
crystal, and for any soluble crystal surrounded by 
moist gas of constant composition a eritical tem- 
perature exists at which the surface layer ıs m 
equilibrrum with its surroundings If the crystal 1s 
ionic, the presence of this layer, as well as changes 


in its thickness, can readily be detected by electrica 
methods. By raismg or lowermg the temperature o. 
the system the critical temperature can be determunec 
with great precision, since the electrical resistance o. 
the layer, which is too thin to flow, will reman 
constant at that temperature The partial pressum 
of the water vapour m the gas surrounding the 
crystal can then be deduced from a knowledge of tht 
vapour pressure of the saturated solution of the sali 
as a function of temperature 

If a temperature which 1s slightly higher than the 
critical value is maintamed, the electrical resistance 
between suitable electrodes making contact with the 
crystal surface will increase steadily until a very 
high value 1s reached which 1s related to the adsorp: 
tion of water at the surface If a temperature whick 
1s slightly lower than the eritical value 1s maintamed, 
the resistance will decrease steadily until the ionic 
substance 18 excessively dissolved If the surface of 
a pure ionic crystal is clean, the actual value of the 
electrical resistance, the constancy of which indicates 
that the critical temperature has been established, 
may be chosen arbitrarily within a very wide range 
For example, using a crystal of potassram chloride 
of cubic form, 16 has been found that for resistances 
measured between opposite faces of the crystal, of 
less than 0 05 to more than 5 megohms, the equi- 
librium temperature 1s constant within the accuracy 
of the best measuiements made, namely, + 0 01 
deg C 


Laboratory Evaluation of the Method 


The practicability and accuracy of the method 
were first demonstrated by the followmg simple 
experiment Atmospheric air was brought into 
water-vapour equilibrium with saturated sodium 
thiosulphate (‘hypo’) solution by bubblmg 1t slowly 
through a tube contaming a slightly undersaturated 
solution of ‘hypo’ and then passmg ıt through a tower 
contammg moist ‘hypo’ crystals, this was done in a 
stirred Dewar vessel at room temperature 

The air was then brought to the temperature of 
the stirred water ın a second Dewar vessel by passing 
1t through a glass coil immersed in the wate: Thence 
ib passed through a glass tube, also 1mmersed m the 
second vessel, ın which an approximately cubic single 
crystal of ‘hypo’ was held between two parallel 
graphite plates each approximately 2 mm square 
The electrical conductance between the crystal sup- 
ports was measured using a direct-reading electronic 
unit of simple design which passed a 50 e [s altern- 
ating current of about 8 yamp between the electrodes 
when the resistance was about 0 5 megohm The 
sensitivity was such that a resistance change of 1 per 
cent was easily detected 

By adding a few drops of either warm or cool 
water to the Dewar vessel contamung the crystal 
unit, the temperatures in the flasks, which were 
measured with mercury-in-glass thermometers, could 
be equabzed at approximately room temperature:oi 
caused to differ shghtly erther way By mterchanging 
the thermometers durmg an experment, ther 
separate calibration was rendered unnecessary 
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Usmg the criterion that the resistance should be 
constant at some value m the range of 0 5-2 megohms 
it was found that the temperatures could be equalized 
repeatedly as accurately as the thermometers could 
be 1ead Since the thermometers were simular and 
were divided to 0 05 deg C, temperatme equality 
to +001 deg was therefoie proved, thus estab- 
lishing that the prmerple could serve as a basis for 
precise hygrometry 


Practical Form of the Hygrometer 


A satisfactory form of the hygrometer 1s a small 
isothermal metal enclosure, about an mch long and 
an mch in diameter, m which a suitable ionic crystal 
18 Mounted on two chemically mert electrodes. The 
gas, the humidity of which ıs to be measured, is 
allowed to fill the enclosed space, which is cooled or 
heated as the case may require until the critical 
temperature is reached. If the gas is to be passed 
continuously through the enclosure, as will often be 
the case, i6 must be brought to the temperature of 
the enveloping metal before 1t 1s admitted This 
may be achieved by first passmg the gas through 
channels cut in the piece of metal or through an 
attached coil of metal tube 

The enclosure may be cooled by the passage of a 
iefrigerant through appropriate channels Carbon 
dioxide expanded at a small needle valve from 
cylinder pressure to atmospheric pressure may be 
used as a clean and easily regulated refrigerant 
Heat may be provided electrically using a resistance 
winding of insulated wire wound directly on the 
metal For very 1apıd response and for accuracy 1b 
Is an advantage to measure the temperature of the 
metal enclosure with a resistance thermometer 
wound directly on to ıt or with a directly attached 
thermocouple 

The crystalline substance should be in the form of 
a single crystal or a transparent group of crystals , 
a group containmg many fissures will slowly take up 
01 liberate relatively large amounts of water Crystals 
suitable for most purposes include potassrum sulphate, 
sodium chloride, calerum chloride and  hthium 
chloride, which possess equilibrium relative humidities 
of approximately 99, 76, 30 and 15 per cent, respect- 
ively With potassium sulphate, for example, cooing 
wil generally be necessary, whereas with lith.um 
chloride heating 1s necessary except for relative 
humidities less than about 15 per cent, reckoned at 
ambient temperature Although used for convenience 
m the initial experiments, sodium thiosulphate is not 
an ideal choice since ib reacts sensitively with acid 
vapour and even carbon dioxide 

For manual operation the conductivity may be 
indicated. directly on a deflecting instrument For 
automatic operation the resistance of the crystal 
may be made, by electronic means, to govern the 
heating or coolmg of the metal enclosure Any such 
automatic system contains a perfect integrating link 
on account of the condensation process and must, 
therefore, give the true equilibrium temperature, 
however, the design must ensure that, for the 
maximum amplification consistent with stability, 
the response of the system 1s sufficiently rapid 

A hygrometer constructed m accordance with the 
above prinezples has been used with crystals of a 
number of salts Experience with this mstrument 
has shown that the method 1s reliable, accurate and 
1apid When the equilibrium temperature 1s already 
known approximately, the tume required to obtam a 
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balance to + 0 01 deg C 1s about one mmute. The 
vapour pressures of saturated salt solutions are, 
however, not m general known at present with an 
accuracy higher than the equivalent of + 01 deg 
It should be mentioned that an accuracy of + 0 01 
deg , correspondmg approximately to + 0 1 per cent 
relative humidity, can be utilized fully only when 
the departure of the behaviour of & muxture of an 
and water vapour from the laws for a perfect gas 
mixture is taken into account 

Surface contamunation of the crystal has not been 
found to be & serious problem If present, ıb can 
readily be detected and its effect on the measure- 
ment elmunated by observing the balance tem- 
peratures for two widely different values of the 
resistance of the crystal umt and ,extrapolating to 
zero resistance Soluble surface contammation which 
has not ongmated from mpurities m the crystal 
substance is easily removed with water 

In some cases small jumps ın the resistance, which 
probably resulted from electrode effects, have been 
observed Any effects due to electrode phenomena 
can be elimmated by usmg four contacts on the 
crystal, representing current and potential con- 
nexions, or by using high-frequency methods with 
two electrodes spaced fiom the crystal For most 
purposes the use of such methods 1s unlikely to be 
necessary 


Applications 


The method provides a convenient substitute for 
the dew-pomt hygrometer It is more accurate and 
more amenable to instrumentation In contrast with 
the dew-pomt method, ıt allows accidental con- 
tammation of the surface to be detected easily It 
is readily applicable to measurements on gases at 
very high pressures With a crystal of calemmm 
chloride, the useful range is contmuous down to 
-—55° C Provided that the gas reaching the hygro- 
meter is of constant composition and that the 
crystal 1s 1easonably pure and 1s held by clean, well- 
formed electiodes, the ultimate accuracy 1s probably 
determined by the Imutations of precise thermometry 

The mstiument obviously provides a powerful tool 
for the accurate measurement of the vapour pressures 
of saturated salt solutions as a function of tem- 
perature It ıs proposed to use as a standard sub- 
stance potassium sulphate, the saturated solution of 
which provides a relative humidity of about 99 pei 
cent, and work 1s ın progress to determine accurately 
the vapour pressure — temperature relationship of a 
saturated solution of tlus substance relative to the 
vapour pressure of water It is intended then to 
determine the vapour pressure curves for a number 
of stable salts, using each m turn for the hygrometer 
erystal element 

The method will be used for providing the standaid 
of reference for the testing of hygiometers at the 
National Standards Laboratory in Sydney Work 1s 
at present m progress on a rapid automatic mstru- 
ment to be used as the humidity-sensitive unit foi 
the accurate control of atmospheres ın researches 
on biological materials ın other laboratories of the 
Oiganization 

A detailed account of the hygrometer will be 
published elsewhere I wish to aeknowledge the 
work of Mr W van Peer m constructing the electronic 
resistance-measurmg unit and in assistmg with the 
experiments 


1 Dunmore, F W, US Nat Bur Stand J Res , 20, 723 (1938), 28, 
701 (1939) 
2 Hickes, W F, Refiig Eng , 54, 351 (1947) 


120 
LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opwwons expressed by their correspondents 
No notwe 4s taken of anonymous communications 


Specificity of Creatine Phosphokinase 


Somm of the properties of the enzyme creatme 
phosphokinase have recently been deseribed!, but no 
experiments were reported on the activity of the 
enzyme with substrates other than adenosme tri- 
phosphate, adenosme diphosphate, phosphocreatme 
and creatme Such experiments are in progress and 
will be reported in due course A recent publication 
by Armstrong’, in which tt was shown that the 
admunistration 9f N-ethylglycocyamme (negmme) 
was followed by the urmary excretion of N-ethyl- 
glycocyamidine (negmidine), suggested that & phos- 
phorylation reaction may have been mvolved It 
was therefore of mterest to determine whether 
negmine could be phosphorylated by the creatine 
phosphokinase system 

Some experiments have been carned out with a 
system similar to that already described! for the 
reaction 


ATP + creatme > PC + ADP, 


but differmg in that negmme was substituted foi 
creatine and the temperature was controlled at 30° 
The course of the reaction was followed by removal 
of samples at various trme-intervals after the addition 
of adenosine triphosphate to the system, and de- 
termmations of negmme were made by the same 
method as that used for creatine! 


80 


40 


Per cent phosphorylated 


0 2 tk 
0 1 2 3 18 
Tme (hr) - 
Fig 1 Rate of phosphorylation of creatine (O— O) and negmine 


(CHE) by the creatine phosphokinase —adenosıne triphosphate 
system 





It will be noted that negmme was phosphorylated, 
but at a much slower rate than was creatme On 
the other hand, the amounts of each which were 
phosphorylated in the maximum  tmme-anterval 
investigated (18 hr) were not greatly dissimilar 

The product of the reaction, phosphonegmme, was 
not isolated, but its properties (Table 1) are sumilar 
to those of phosphocreatine m the ease with which 
16 may be hydrolysed under mild conditions (9 min , 
0 IN hydrochloric acid, 65°) It will also be noted 
that, as with creatine, there 1s an almost quantitative 
recovery of negmine following hydrolysis. 

The fact that negmme may be phosphorylated by 
the creatme phosphokmase — adenosine triphosphate 
system is of 1mportanoe, for, since the administration 
of glyeocyamune 1s not followed by the excretion of 
glycocyamidine, and smce glycocyamuine 1s not phos- 
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Table 1 RECOVERY OF CREATINE AND NEGMINE BY HYDROLYSI 
FOR 9 MIN AT 65? IN 0 1.N. HYDROCHLORIC ACID AFTER REAOTIO} 
WITH CREATINE PHOSPHOKINASE — ADENOSINE TRIPHOSPHATE FO! 








18 HR 
Initial Fmal Final 
(18 hr) (after hydrolysis) 
Creatine (umoles) 200 72 196 
ANegmune (umoles) 200 80 19 6 





phorylated by this system?, ıt may be inferred tha 
ereatmume does arise from phosphocreatine*®, Thi 
does not, however, provide proof of the hypothesis 
that creatmme arises as a result of the non-enzymwr 
breakdown of phosphocreatme The results ala 
confirm the belief? that the uunary excretion o 
negmudme followed the ?n vwo formation of phospho 
negmme. 
The complete results of this investigation will bi 
reported in greater detail elsewhere 
A H Ennor 
H ROSENBERG 
Department of Biochemistry, 
John Curtm School of Medical Research, 
Australian National University, 
Canberra, 
M D ARMSTRONG 


Laboratory for the Study of 
Hereditary and Metabolic Disorders, 
College of Medicine, 
University of Utah, 

Salt Lake City 1 
Sept 23 
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Mode of Action of Tetanus Toxin 


THOUGH the general effects produced by tetanus 
toxm on the nervous system have been reported by 
many mvestigators, there 1s still no precise evidence 
as to its mode of action! Sherrmgton? pomted out 
that tetanus toxin closely resembles strychnme m 
many of its effects, and postulated that both sub- 
stances convert synaptic inhibition into excitation 
Recently?, it has also been found that tetanus toxin 
resembles strychnine m that the monosynaptic 
tendon jerk is but httle affected by moderate dosage 
Since 1$ has now been shown that strychnine acts 
specifically by diımmıshmg all types of synaptic 
inhibitory actionís5, 16 was of interest to mvestigate 
the action of tetanus toxim on synaptic inhibition. 

The tetanus toxm was administered by injeotion 
withim the sheath of the sciatic nerve in order that 
its effect on the spinal cord would imitially be localized, 
and hence control responses would be provided by 
the other side The procedure for investigating direct 
inhibition resembled that already described, single 
maximum volleys ın the large stretch afferents from 
quadriceps muscle bemg employed to mbhibit the 
monosynaptie reflex discharges which were evoked 
from biceps-semitendinosus motoneurones at varying 
testing intervals thereafter. In Fig 1 the mhibitory 
curves so constructed at 21—43 hr after the myection 
of the toxin give a typical illustration of our experi- 
mental findmgs The earhest test, at 21 hr , revealed 
that the mhibition amounted to 65 per cent, m 
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Fig 1 Curves showing time courses of direct inhibition of mono- 
synaptic reflex from biceps-semitendinosus motoneurones of the 
spmal cat under light ‘Nembutal’ anmsthesia The symbols denote 
the inhibitory effects observed at the times indicated after the 
injection of 7 mgm of tetanus toxin (Wellcome YB 1322 T 106) 
m 0 05 ml normal saline under the sheath of the left sciatic nerve 
at the mid-thigh level Figs 1.4 and B were obtamed respectively 
on the left and right sides The percentages of inhibition of the 
monosynaptic reflex spike (ordinates) are plotted against the 
various intervals (in m sec ) by which the testing excitatory volley 
follows the mutial inhibitory volley (abscisse) Each plotted 
percentage 1s the mean of ten to twenty observations 


contrast to 95 per cent on the contralateral side. 
Subsequent tests at 22 and 23} hr. showed the ramd 
dummution of the mhibition to about 35 and 15 per 
cent respectively, while 16 was still little affected on 
the contralateral side By 29 hr the respective 
inhibitions were less than 5 per cent and about 
75 per cent The slow diminution of the contralateral 
inhibition was kept under observation until i6 was 
only about 35 per cent at 43 hr, while on the pse- 
lateral side all trace of minbition had disappeared 
many hours earher During all this period the testing 
monosynaptic reflex spike showed little change in 
size and remamed virtually the same on the two 
sides Thus the expermnental series of Fig 1 shows 
typically that tetanus toxin resembles strychnme m 
that ıt selectively suppresses mhibitory action, while 
synaptic excitatory action 1s unaffected. 

All other types of mhibitory action in the spmal 
cord have suniarly been suppressed by tetanus 
toxin and strychnme. It has further been found 
that tetanus toxin has no effect on the synaptic relays 
that occur on the direct inbibitory pathway? and on 
the antidromic mhibitory pathway*. Fmally, mira- 
cellular recording from motoneurones has mdicated 
that the inhibitory hyperpolarization is suppressed 
by tetanus toxin, exactly as occurs with strychmme 
Thus there are two likely explanations of the action 
of tetanus toxin that, hke botulinum toxin, it may 
prevent the release of the transmitter substance’ , 
or that, like strychnine, 1t may become attached to 
the subsynaptic inhibitory areas on the motoneuronal 
membrane, preventing the action thereon of the 
inhibitory transmitter 
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Besides acting as a control, the contralateral 
observations (Fig 1B) illustrate the slow spread of 
the action of tetanus toxm m the spmal cord that 
has been reported by previous investigatorsi-? 
Inhibition in the segment rostral to that illustrated 
in Fig 1 showed much the same slow development 
of mhibitory depression as m Fig 1B, the mhibitory 
effect bemg halved at about 30 hr Concurrently 
with the gradual suppression of mhibitory action, 
there was a large development of polysynaptic re- 
flexes, similar to that produced by strychnine This 
effect could be satisfactorily explamed by the de- 
pression of mhibitory synaptic action on the mter- 
neurones of these polysynaptic pathways, that 1s, 
tetanus toxin appears to depress inhibitory action- 
on interneurones as well as on motoneurones 

It may be concluded that, m®confirmation of 
Sherrmgton? the action of tetanus toxin on the spinal 
cord closely resembles that of strychnine, but both 
these substances act, not by converting synaptic 
mhibition into excitation, but by suppressing all types 
of synaptic mhibition It ıs probable that general 
tetanus 1s also similarly explamed by the general 
suppression of synaptic mbhibitory action as the 
tetanus toxin spreads throughout the whole nervous 
system 

V B. Brooxs 
D R Curtis 
J. © Econxs 
Department of Physiology, 
Austrahan National University, 
Canberra 
Nov 25 
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Effect of Background Activity on the 
Action of Acetylcholine on the Electrical 
Activity of the Brain 


Recent experiments have led to the suggestion! 
that the physiological action of acetylcholine on the 
actavity of the bram might be conditioned by the 
state of excitation of the bram itself 

As & preliminary test of this possibility, two series 
of experrments have been carried out on rats, rabbits 
and cats In the first series, electroencephalograms 
were recorded from needle electrodes m the mtact 
skull, and acetylcholine was rapidly injected mto the 
mternal carotid artery In the second series, a 
‘Perspex’ irrigation chamber was fixed tightly into a 
trephine hole ın the skull, and Rmger—Locke solution— 
to which acetylcholme could be intermuttently added 
— was passed slowly through the chamber The 
electroencephalogram was recorded from a fine 
electrode, msulated to the tip, m contact with the 
exposed cortex. When admunistered by either route, 
to an animal anesthetized with “Dial’, acetylcholine 
caused, as was expected, excitation with small doses 
and depression with larger doses, the threshold dose 
for excitation bemg, for mtracarotid administration 
m the rabbit, of the order of 1-2 pgm In irrigation 
experiments the doses required were higher (25 pgm. 
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Fig 1 Electioencegalogram record from exposed irrigated cortex 
of rabbit Upper tracimg, animal under ‘Dial’ alone, lower 
tracing, animal under ‘Dial’ + leptavol At signal, acetylehohine 
(25 ugm ) added to irrigation fluid excitatory action of acetyl- 
choline on quiescent cortex , depressant effect on activated cortex 


for excitation), but the offects were qualitatively 
sımılar 

When the cortex of the anesthetized anımal was 
activated by the mtraperitoneal injection of ‘Leptazol’ 
(80 mgm /kgm ), doses of acetylcholme which were 
previously excitatory became inhibitory, a typical 
result bemg illustrated m Fig 1 Doses previously 
imeffective remamed so, while the inbibitory effect 
of larger doses became less well marked 

The addition of adrenalme (10-4 M) to the Ringer— 
Locke solution uwmgating the exposed cortex caused 
a sigmficant reduction m the threshold dose of 
acetylchohne required for excitation or mhibition 

None of the effects mentioned could be attributed 
to the vascular actions of acetylcholme 

This work will be described more fully and discussed 
elsewhere 

J OCROSSLAND 
J. F MITCHELL 
Department of Physiology, 
University, St Andrews 
Oct 1 
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Long-term Suppression of a Permeability 
Response of the Rat’s Hind-paw by Cortisone, 
by Hypophysectomy and by Protein-deficient 

Diet 


Some three years ago, we reported that crude 
testicular extracts contamung hyaluronidase greatly 
increase permeability m the rats hind-paw! 0 3- 
0 8 mgm. of crude extract 1s dissolved m 0 11 ml 
salme and injected at the plantar side, each animal 
serves as its own control The acute oedema—sur- 
passing that caused by the usual doses of dextran— 
contains 40-55 gm protem per 100 ml The 
presence of histamme was demonstrated by the 
gumea pig ileum test as well as by partition paper 
chromatography, the concentration bemg 2 5-4 5 
pgm per ml The significance of this histamine, as 
well as the fluence of local reactivity of the tissues 
of the hind-paw, and the mfluence of age differences 
will be discussed separately We find that young 
rats regularly show ‘full’ cdemas in ow colony, 
althofigh the response tends to dummush gradually 
with advancing age 

In earher papers** we dealt with the possi- 
bilities of influenemg permeability in acute experi- 
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ments Pharmacological doses of salicylate, of natua. 
adrenaline, ete , mhibited remarkably the productior 
of cedema The significance of the presence of the 
adrenal glands, as well as the mumportance of- cir. 
culatory factors, were emphasized. 

In the present communication we aie dealmg with 
the long-term changes m this permeabihty response 
Each of three groups of expermments relates to 2€ 
animals, or more 

(a) Cortisone (subcutaneous) was a potent materia. 
inhibiting cdema* The dose necessary to pro- 
duce full inhibition, however was remarkably high 
About 10 mgm per 100 gm for the adult rat ana 
10-20 mgm for rats weighing less than 100 gm was 
the effective dose 1f single injections were given The 
protection agamst cedema mostly appeared on the 
second day, or even later, but ıt was demonstrable 
for several days or even a week The massive dose 
of 50 mgm cortisone acetate subcutaneously per 
100 gm rat mhibited oedema induced by testicular 
extract for a month 

(b) A second type of long-term suppression of 
œdema production of the hind-paw was that of 
hypophysectomized animals The tıme of appearance 
of this change ın permeability response varied , but 
animals with perfectly evacuated sella mostly failed to 
react with a sufficient cedema from one to four weeks 
after the operative procedure until death It 1s 
to be noted that cases were observed with returning 
response, but hypophysial iesidue was detected in 
these cases with the lack of atrophy of endocrine 
organs A remarkable lack of permeabihty response 
could be thus produced without any hypophysio- 
adrenocortical activation and/or in the absence of 
effective amounts of cortisone 

(c) As the greatly diminished response of the chronic- 
ally hypophysectomuzed rats could certainly not be 
explamed by cortisone action, we searched for a 


. possible common explanation Alteration of the pro- 


tem metabolism seemed to be the possible common. 
pathway The third group of animals, thereafter, 
consisted of young normals held on a protem-deficient 
diet contaming foodstuffs with the protem content 
less than 2 0 per cent. No other constituent was 
restricted An example of this type of experment 
(16/17, five rats) ıs as follows body-weight 50- 
75 gm , average body-weight decrease afte: 15 days, 
10 per cent, average caloric intake, 19 9 cal a day 
each rat, per cent of protem calories, 9 2 About 
15-25 days later the grade of the acute cedema was 
very slight, if any All animals were 'hyporeactors' 
from this pomt of time, and the-response did not 
return until normal, or protem-rich, diet was intro- 
duced This latter, however, evoked a quick return 
of the orginal reaction, that Js, withm 24—72 hr 
More time is needed, however, to restore normal 
response, if the dietary protem deficiency is mam- 
tamed for several days. Like the anımals of groups 
(a) and (6), the growth of these young rats ceases, 
and a moderate diminution m the body-weight 1s the 
rule The plasma protem concentration did not change 
significantly. 

The present results are not opposed to the 
possibility that dehydration of the connective tissue 
(that 15, a shift of water from the cells mto the extra- 
cellular compartment and simultaneous phenomena, 
including eventually alterations m the metabolism 
of the cement-substances) may be important in the 
effects produced. by the protem-deficient diet Based 
on these observations, the explanation of the influence 
of pharmacological doses of cortisone, at least that 
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exerted on permeability mechanisms, seems to be 
m the field of the alterations of protem metabolism 
and its consequences Similar changes are apparent 
after hypophysectomy Our results suggest that 
long-term suppression of permeability 1s attamable, 
1f the metabolism of water-bmding molecules 1s 
altered, whereas only transitory suppression results 
if dehydration ıs produced without long-term 
mfluenemg of water-binding macromolecules 

Details of these experiments will be published m 
Acta Medica Hungaria 
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A Colorimetric Reaction for the 
Estimation of Cortisone, Hydrocortisone, 
Aldosterone and Related Steroids 


Ir was shown by Stacey et al! that one of the 
substances responsible for the development of colour 
in the Dische reaction? foi deoxynucleic acid is 
@-OH-levulmic aldehyde Shght changes m this 
molecule resulted m the development of different 
colours An examination of the formule of cortisone 
and hydrocortisone shows the presence of reactive 
groups simular to those of #0-OH-levulinic aldehyde 


CH,OH 
o 0-0 
4 CH; 
CH,0H—OC—CH,—CH,Ó O CH,| 6—OH 
I p SFO N 


o-OH-Iomvulinic aldehyde Part of cortisone structure 


Both compounds have termmal ketol gioups and a 
carbonyl group five or six carbons distant from the 
primary aleohol group 

Accordingly, the diphenylamine reagent, suitably 
modified to umprove the mtensity of the reaction, 
was applied to various steroids (A) Reagent mix- 
ture 54 ml of glacial acetic acid, 6 ml of con- 
centrated sulphure acid, 10 ml of distilled water, 
600 mgm diphenylamune (B) Blank muxture con- 
tams the same reagents except that diphenylamime 
was omitted 

Depending upon the nature of the steroid, 10-50 y 
of material may be determined m a miero-procedure 
using 1 ml of reagent, and 50-400 y using 3 0 ml 
of reagent 

Two equal aliquots of the steroid solution are 
evaporated to dryness ın test-tubes To one test-tube 
is added reagent mixture and to the other an equal 
volume of blank mixture The test-tubes are then 
heated m a boilmg water-bath for 1 hr to obtam 
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Table 1 
Steroid (200 ugm in 3 0 ml) 


Ceiticosterone (compound B) 
Deoxvyoorticosterone 


Colour 


yellowish-green 
faint yellow 


17-OH-Corticosterone (hy drocortisone) green 
Hydrocertisone acetate green 
7,21-Dihydroxy-(3,20-dione)- A *9-pregnadiene 

(anhvdro F) green 
3a,118,17,21-Tetrahydroxy pregnane-20-one (tetra- 

hydrohy drocortisone) green 
17-OH-11-Deovj corticosterone (substance S) green 
11-Dehydrocorticosterone (compound 4) violet 
21-Ifydroxypregnane-3,11,20-trione (dihydro 4) faint pink 
3u,21-Dihy droxypregnane-11,20-dione (tetrahy dro 4) colourless 
17-OH-11-Dehv drocorticosterone (cortisone) violet 
Cortisone-21-aldeh; de violet 
Cortisone acetate violet 
32-17,21-Tuihydroxypiegnane-11,20-dione (tetra- 

hydrocortisone) violet 
A®-Dehydrocortisone acetate violet 
Progesterone faint vellon 


11-Ketoprogesterone 


“faint yellow 
11-8-OH-Progesterone 


faint yellow 


68-OH-Testosterore e colourless 
A*-Androstene-3,17-dione faint yellow 
A*-Pregaene-112,21-d101-3,20-d10ne-18-a1 (aldo- 

sterone) blue 


maximum development of colour The solutions aie 
cooled to room temperature m iunnmg tap water 
and are observed m a Beckman spectrophotometer, 
either model B or DU The colours are stable foi 
several hours and obey Beer’s law m the ranges 
tested, namely, 10—400 y. The mstrument 1s set at 
zero optical density with the blank mixture, and the 
optical density of blank zmuxtue plus steroid is 
observed The instrument 1s now set at zero optical 
density with the reagent mixture, and the optical 
density of reagent mixture plus steroid is observed 
The difference between the optical density of 1eagent 
muxture plus steroid and the optical density of blank 
muxture*plus steroid is & measure of the amount of 
steroid present 

The colours obtamed with different steroids me 
shown m Table 1 Although some steroids gave no 
visible colour with the amounts used, all absorbed 
to some extent The curves m Fig 1 show the 
absorption spectra of the steroids after the blank 
values are subtracted 

Those steroids that contained keto-groups at the 
11 and 20 positions and hydroxyl groups at the 17 
and 21 positions gave similar characteristae absorption. 
curves with a maximum at 530 my These compounds 
gave distinct violet colours The elmunation of the 
hydroxyl in position 17 as m compound A merely 
decreased the intensity of colour without changing 
the shape of the curve Increased saturation of the 
compound as m the ‘dihydro’ or ‘tetrahydro’ forms 
decreased the intensity of colour 

Those steroids that contained hydroxyl groups at 
positions 11, 17 and 21 and a ketone at position 20 
gave a gieen colour with a maximum absorption m 
the range of 630-650 mu Agan, saturation, as m 
‘tetrahydrohydrocortisone’ or the absence of the 
17-OH group, decreased the mtensity of colour 
However, substance S, which has a hydroxyl m 
position 17 instead of m position 11, gave almost the 
same absorption as hydrocortisone a 

Fig 1 also shows the absorption spectium of 
approximately 50 y of aldosterone (kmdly supphed 
by L H Sarett, of Merck and Co, Ino) The maxi- 
mum at 640 my mdicates the presence of a hydroxyl 
group at C,, In addition, there was a peak at 
530 mp and a negative value at aboute450 my This 
compound gave a distinct blue colour which was not 
obtained with any of the other steroids tested" 

Steroids of the progesterone and testosterone type 
gave practically no absorption at 530 mu or 630- 
650 my, as compared with cortisone or hydrocortisone. 
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Differences in optical density 


-02 





350 450 550 650 
Wave-length (mu) 
Fg 1 GE) Cortisone (17-OH-11-dehydrocorticosterone) , 


(A), Compound A (1l-dehydrocorticosterone), (TE), Tetra- 
hydrocortisone (8a-17,21-trihydroxypregnane-11,20-dione), (F), 
Hydrocortisone (17-OH-corticosterone), — (S), Substance S 
(17-OH-11-deoxycorticosterone), (TF), Tetrahydrohydrocort- 
‘one (3a,118,17,21-tetrahydroxypregnane-20-one), (B), Com- 
pound B (corticosterone), (AL), Aldosterone (A“pregnene- 
115,21-d101-3,20-d10ne-18-al) 


The substitutions essential for the violet colour and 
the characteristic absorption spectrum of cortisone 
and similar steroids are (1) a hydroxyl at C,,, (2) keto- 
groups at C,, and C,, Those necessary for the de- 
velopment of the green colour and characteristic 
absorption spectrum of hydrocortisone and related 
steroids are (1) hydroxyl groups at C,, and C,, or 
Cy, and (2) a keto-group at Czo 

Since different absorption maxima are obtamed 
with cortisone and hydrocortisone, 1b 18 possible to 
calculate the amounts of both substances by using 
the maximum absorption value of cortisone and the 
isosbestic pomi of the two steroids This can also 
be done with mixtures of any two steroids if one 
reacts sumuarly to cortisone (for example, compound 
A) and the other similarly to hydrocortisone (for 
example, compound B) 

The negative value observed with ‘tetrahydro- 
hydrocortisone’ (Fig. 1) appears to be characteristic 
of this substance and can be used for 1dentifymg ıt m 
muxtures of steroids. It 1s the result of a reaction 
between this steroid and the blank mixture. Smular 
reactions occur between the other steroids and the 
blank mixture, particularly substance S, compound B 
and hydrocortisone, but none of these causes any 
significant 1nferference m the range 500-650 mu. 

Qf the steroids hsted m Table 1, 16 1s doubtful if 
many will appear simultaneously in biological fluids 
such as blood or urme. If the mixture is not too 
complex, the eleven oxygenated steroids may be 
determmed in the presence of the 11-hydroxylated 
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steroids. This method, with an appropriate extractio1 
18 bemg applied to biological maternal and will t 
reported m the near future 
Irwin CLARK 
Merck Institute for Therapeutic Research, 
Rahway, New Jersey. 
Sept 17 
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Differences between Rates of Metabolism 
of Benzene Hexachloride in Resistant and 
Susceptible Houseflies 


In a previous communication!, the metabolism : 
y-BHC was described after injection mto three stran 
of fhes a susceptible strain (S), a stram resistant 1 
y-BHC (H,) and a stram resistant to y-BHC ar 
DDT (R) 

The rate of metabolism in the susceptible stra. 
was not comparable with that of the resistant strain 
since the former died rapidly, whereas the latit 
remamed unaffected. Thus it was impossible to te 
whether the difference m metabolism could be 
cause of the difference ın susceptibility 

Hitherto, the method of estimation did not perm 
the study of the metabolism at doses low enoug 
to leave also stram S unaffected. However, tk 
problem becomes accessible for experimentation if v 
assume that all isomers of BHC are metabolized b 
the same mechanism ‘Then the breakdown in tk 
Streams can be studied m comparable circumstance 
as ıb 1s possible to estimate the a- and -isomer : 
concentrations that are not at all toxic to the fle 

The flies were jected mto the thorax with BH 
m an emulsion of peanut oi, and kept at 25°C f 
varying periods of time, after which the amount : 
BHC was estimated The results are presented i 
Fig land Table 1. It 1s shown that there 1s a diffe 
ence m breakdown of the «- and $-1somer betwee 
the susceptible and resistant strams Thuis differen 
is somewhat larger ın the case of the «-1somer. TI 
breakdown of the §-isomer 1s markedly slower the 
that of the «-150mer. As for technical reasons tl 
experiments were not extended beyond 24 hr., 
was impossible to obtam the complete breakdow 
curve for this isomer 


$ 


a-Benzene hexachloride (ugm ) 





Time (hr ) 


Fig 1 Amount of a-BHO per fly plotted against time after 
injeelion S, susceptible stram, Ra y-BHC and DDT-resistant 
strain — Fifteen flies used for each estimation 
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Table 1 BREAKDOWN OF a- AND 6-BHC 
"hirty flies used for each estimation, horizontal Imes represent myec- 
tions on the same day 


























Amount Time between 
injected injection and Breakdown 
Isomer per fiy estimation {per cent) 
| (ugm ) ) | s R R 
0 83 4 36 60 80 
0 03 4 36 57 57 
0 67 4 45 55 65 
a 2 34 "od 34 — 57 | 
234 5 43 — T 
2 34 5 40 57 — 
{ 2 34 5 23 50 69 i 
i 234 ' 181 ; 2 | a | — 
234 18i 20 32 | — 
6 2 34 1 18} 25 32 — 
2 34 18i | 27 | 46 | 47 
2 34 13! | 27 39 87 





If our hypothesis ıs correct, the difference ın rate of 
breakdown of y-BHC between the susceptible and 
resistant strains has two causes (1) a difference m 
breakdown capacity—a possible cause of difference m 
susceptibility , (2) & decreasing rate of breakdown 
in the susceptible strain as a result of the toxic action 
of y-BHC-—an effect of the susceptibility. 

If we assume that the metabolism results m a de- 
toxieation, ib 1s very probable that the difference in 
metabolism ıs a cause of the difference ın susceptibility, 
although 16 is as yet impossible to estimate its 
importance For example, ıt 1s not known how the 
rate of breakdown affects the concentration at the 
site of action. Work with more strams will perhaps 
be helpful m judging the significance of rate of break- 
down for resistance, as i6 may reveal whether there 
exists a correlation between capacity of breakdown 
and level of resistance. 

F J OPPENOORTH 


Laboratory for Research on Bıocıdes, 
National Council for Agricultural Research T.N.O , 
Vondellaan 6, Utrecht. 

Oct 4. 


YOppenoorth, F J, Nature, 178, 1000 (1954) 





Lysis of Human Pathogenic Bacteria by 
Myxobacteria 


ALTHOUGH great mterest has been taken m recent 
years in isolating antibiotics from various groups of 
mucro-orgamsms, Myxobacteria have received so far 
very little attention Several workers have reported 
the lysis of bacteria (Eubacteria) by species of 
Myxobactenia , but no satisfactory evidence has been 
produced that hving cells are attacked It has been 
shown by Singh!, who used a large number of strains 
of bacteria, that certam species of Myxococcaceae 
undoubtedly cause lysis of both Gram-positive and 
Gram-negative living bacteria upon solid media 
Oxford and Smgh* and Oxford? have shown that a 
stram of Myxococcus virescens growing on cell-free 
medium 1s able to produce two substances, an exo- 
cellular lytic (proteolytic) enzyme and an antibiotic 
Noren* has confirmed and extended this work to 
other species of Myxobacterm and has devised more 
suitable media for the production of the proteolytic 
enzyme and the antibiotic. The present work deals 
with the lysis of human pathogen bacteria by two 
species of Myxococcus. 

A stram of Myxococcus virescens and M. fulvus 
was tested on strains of bacteria by Smgh’s method! 
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In all the experiments twenty-four hour old cultures 
of bacteria, grown at 37°C on nutrient agar slopes, 
were used Two streaks (about 1 m long) well sep- 
arated from each other, of a bacterium to be tested, 
were made on a non-nutrient agar plate (1 5 per cent 
agar, 0 5 per cent sodium ehlonde, pH 7 0). One 
of the streaks was moculated at one end with fruiting 
bodies of a Myxobacteria growing on living Aerobacter 
sp and the other was left as control The culture 
was incubated at 37°C and examuned at 2-6 
days. 

Table 1 shows the lysis of bacterial strams by two 
species of Myxobacteria. Of the bacteria tested by 
the above method, some were readily or slowly but 
completely lysed, others showed partial lysis and 
Mycobactervum phlev was not lysed eThe dysentery, 
cholera and typhoid groups of organisms were 
attacked to varymg degrees Shgella sonner, S. 
paradysenteriae Flexner, Vibrio cholerae Ogawa 49514, 
Salmonella typhosa and S typhosa Vi-I were com- 
pletely lysed by M wrescens and only partially by 
M fulvus | V. cholerae Rough 49515 was, however, 
lysed completely by the latter and only partially by 
the former 








Table 1 LYSIS OF BACTERIAL STRAINS BY MyYXOBACTERIA 
Myxococcus Myxococeus 
Bacterial strains tested vurescens fulvus 
Staphylococcus aureus Pl Pl 
Bacillus subtilis Pl Pl 
Mycobactervum phler NI NI 
Shigella dysentervae Shiga Pl Pl 
S sonner Ci PL 
S paradysenteruae Flexner Ci Pl 
Vibrio cholerae Ogawa 49514 cl PI 
Vibrio cholerae Rough 49515 Pl cl 
Proteus X19 cl cl 
Salmonella paratyphosa cl cl 
Salmonella typhosa e Pl 
Salmonella typhosa 0-901 Pl PL 
Salmonella typhosa H-901 Cl Ci 
Salmonella typhosa Vi-I cl Pi 





Cl = completely lysed either readily or slowly , Pi = partial lysis , 
Ni = not lysed 


In order to find out whether the rate or the extent 
of lysis of the susceptible pathogenic bacteria (Table 1) 
by Myxobacteria could be improved, M virescens 
and M. fulvus were grown and subcultured a few 
times on the same organisms No marked difference 
in the lysis of the organisms was observed as com- 
pared with the results presented in Table 1. 

M wrescens and M fulvus were grown on non- 
nutrient agar plates with Aerobacter sp and Staphyl- 
ococcus aureus at 26°, 30° and 37°C The growth of 
Myxobacteria was better at 30° and 37°C. than at 
26° C., the effect bemg more marked ın the case of 
M. fulvus The temperature-range of 30°-37° C was 
also more favourable for the production of fruiting 
bodies of Myxobaoeteria. This 1s in accord with the 
findmgs of Noren 

Our thanks are due to Dr. B N. Smgh, assistant 
director, Microbiology Drvision, of this Institute, for 
his interest ın this work 


S MaTEEW 
A DUDANI 
Central Drug Research Institute, 
Lucknow 
Sept 21 . 


!Smngh, B N, J Gen Murobiol, 1, 1 (1947) 

2 Oxford, A E, and Singh B N, Nature, 158, 745 (1946) 

* Oxford, A E,J Bact, 58, 129 (1947) 

Noren, B, Sv Bot Trdskr , 46, 324 (1952), 47, 309 and 402 (1953) 
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Relationship of Ovarian Hormones 
to the Pyogenic Effect of Corynebac- 
terium pyogenes 


Rowson, Lammmg and Fry! and Lammmg and 
Rowson? have reported that purulent infections 
rapidly become established in the uterus of the cow 
followmg introduction into the uterus of infected 
bull semen or cultures of C pyogenes durmg the 
luteal phase of the cestrous cycle, but mfections mntro- 
duced into the uterus of cows 1n cestrus fail to become 
established Usmg ovariectomized cows, the resist- 
ance and susceptibility of the bovine uterus to m- 
fection was shown to be due to the action of cestrogens 
and progesterone respectively The possibilities sug- 
gested to account for the variation im resistance to 
infection mclude (a) an increase m leucocyte 
activity dung cestrus, (b) an inerease in antibody 
activity durmg ostrus, (c) the production m the 
uterus during the luteal phase of an environment 
suitable for rapid bacterial development The present 
work is concerned with the effects of the uterine 
environment 

Uter: were iemoved at slaughter from cows and 
rabbits which were in the luteal phase and from 
cows during the follicular phase and in ancestrus, 
and from rabbits mjected one day previously with 
10 mgm stilbestrol and in anestrus Usmg aseptic 
precautions, blood samples were also collected from 
the rabbits by heart puncture and from the cows by 
bleeding from the jugular vem Blood samples were 
also collected from cows durimg the luteal phase, in 
estrus, and from pregnant cows 

The primary aim of the work was to establish 
whether or not the uterus of the cestrous animal 
contamed substances which were antibacterial in 
action Using aseptic precautions, the uterme mucosa 
of cows and rabbits was exposed and a small circle 
(0 5-2 0 em diameter) of sterile filter paper was 
pressed against the uterme mucosa to make a swab 
Two swabs from each animal were placed on horse 
blood agar inoculated with C pyogenes In some 
cases additional swabs from cow and rabbit uteri 
were placed on rabbit blood agar or cow blood agar 
eontainmg C. pyogenes. Small strips of uterine mucosa 
from both species were also placed in horse-, cow- or 
rabbit-blood agar plates with and without C. pyogenes. 
Rabbit blood was obtamed by heart puncture from 
animals injected mtramuscularly one day previously 
with 10 mgm. stilbcestrol, and blood samples were 
obtained both from pregnant cows and those m the 
estrous and luteal phases. Two or three drops of 
plasma, or whole blood, on separate sterile filter disks 
were placed on horse blood agar plates with and 
without C pyogenes 

Prehmunaiy results using strips of uterme mucosa 
and swabs of uterine fluid showed an increased zone 
of hemolysis, 3-5 mm wide, on horse blood agar 
plates contammg C. pyogenes when the tissues or 
swabs were taken from either a cow in the follicular 
phase, an ancestrous cow, or a rabbit treated with 
stilbestrol There was no zone of hemolysis on 
horse blood agar plates contamung O pyogenes when 
the uterme tissue or swab origmated from either an 
ancestrous rabbit, cows m the luteal phase or m 
rabbits 3—6 days post-ovulation There were no zones 
of hemolysis on horse, cow or rabbit blood agar 
plates without C pyogenes whatever the origin of the 
tissue or swabs 

That a combination of O pyogenes, horse blood agar 
and material taken from an animal during a particular 
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phase of reproductive activity will cause mecrease 
hemolysis is unusual and interesting The zones of ix 
creased lysis occurred when tissues or blood plasm 
were taken from animals which, on the basis of th 
earlier work, would be expected to be resistant to ex 
perimental uterine infections It seems probable tha 
these zones of moreased lysis are not associated wit. 
more active growth of the test organism That th 
zones of increased lysis can be demonstrated usm 
blood plasma as well as uterme swabs and uterm 
tissue suggests that a general physiological effec 
may be present Work is continumg to decide whethe 
the effect 13 due to specific antagonistic or stimulator 
effects of the sex hormones, or their analogues. 


GEORGE Eric LawMING 
ALAN SEAMAN 
Marnconw WOooDBINE 


School of Agriculture, 
University of Nottingham 
Sept 22 
1 Rowson, L E A, Lamming, G E, and Fry, R M, Nature, 17: 
749 (1953), Vet Rec, 65, 335 (1953) 


?Lammmg, G E, and Rowson, L E A, Proe Roy Soc Med, 4 
387 (1953) 


Competition among Wild Rats 


OBSERVATIONS 1n the field and in large enclosure 
have shown that feral rats (Rattus norvegicus Berken 
hout), unhke albmos of this species, display, m : 
lughly developed form, both territorial and othe 
types of competitive behaviour!-? Interspeoifi 
competition, between R. norvegicus and R rattus L 
has also been directly observed? These studies have 
however, thrown little hght on the exact circum 
stances which evoke competition, or on the precis: 
nature of the behaviour involved 

Colonies of both species of rats have been main 
tamed ın cages of about 1 cum, with attached nes 
boxes Cmematograph films have been taken of som: 
colonies in & cage with a glass front. The rats wer 
marked with a depilatory In these conditions, group 
of adult males of both species, trapped m Glasgov 
or bred from rats so trapped, have hved for up tı 
twenty-two weeks without mortality, and usuall 
without jury Generally, several individuals slep 
together 1n a nest box, without distinction of species 
Thus competitive behaviour 15 not necessarily evokec 
by the presence of another male, or by a member o 
a closely related species. In these expermments al 
the males were introduced, at the same time, mto ar 
unfamihar cage However, as described also else 
where’, R norvegicus males newly introduced intc 
an established colony were often persecuted by 
members of their own species some died withm ¢ 
few days This type of competitive behaviour i 
evidently the result of the establishment of a territory 
Females of both species will also live together without 
conflict Non-parturient females differ from males. 
however, m not showing territorial behaviour 

R norvegicus males, put in cages together witt 
females of the same species, fight vigorously In the 
first of such experrments only one (the heaviest) out 
of sıx males survived after eleven weeks ^ Contro 
males, htter mates of the experimental animals, kepi 
smgly m small cages each with one female, showed 
no mortality, these pars have produced many 
viable hiters Females do not fight as males do, and 
they nearly always survive the experiments without 
injury They readily become pregnant durmg the 
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expeimnents, but there 1s a high mortality among 
the nestlings Thus competition in this species 1s 
markedly different in the two sexes, and rt can be 
evoked among males by the presence of females 

Fightmg does not involve serious woundmg to 
either rat involved, though vigorous, ib is formal 
rather than, m itself, lethal Injuries may include 
supelficial damage to tail or ears, or occasionally to 
limbs , sometimes the skin ıs torn m the neck region 
Deaths appear to be due to exhaustion rather than 
to wounding, and sometimes occur without detectable 
external damage In the male-female colonies, the 
weights of some males rose during the experiments , 
but the weights of most fell All the control males 
m small cages increased ın weight The experimental 
males which grew most tended to be those which were 
initially heavier than the rest, some of these success- 
ful males giew more than any of the controls 

Adrenal glands of males used m these experiments 
were removed, weighed and exammed histologically 
The adrenal cortex of subordinate rats mvolved in 
severe fighting over short periods, for example, two 
days, showed marked depletion of sudanophilic 
material, such as is found also m other forms of 
*süress* On the other hand, subordinate males 
examined after some weeks of exposure to moderate 
competition showed hitle or no depletion , in these, 
however, there was evidence of hypertrophy of the 
adrenal cortex, smce the relative weights of their 
adrenals were higher than those of the controls 
Dominant males, which had fought just as much, or 
more than, the depleted subordinate males, showed 
no depletion This suggests that the exhaustion of 
subordinate males ıs not merely a consequence of 
violent exercise, but also mvolves more complex 
nervous and endociine changes 

The method described here allows detailed observa.- 
tion and filmmg of the social behaviour of marked 
rats, and makes ıt possible to relate the behaviour 
seen to physiological changes revealed at autopsy 
The results indicate that competition among wild 
rais 1s evoked by a number of quite specific situations, 
which can be analysed by experument m the labora- 
tory Full aecounts of this work will be pubhshed 
elsewhere 

S A BARNETT 


Department of Zoology, 
University, Glasgow. 
Sept. 30. 
1 Barnett, S A, J Hyg, Camb, 49, 22 (1951) 
2 Barnett, 8 A, and Spencer, M M, Behaviour, 8, 229 (1951) 
3 Calhoun, J B, Sence, 109, 333 (1949) 


*Selye, H, “The Physiology and Pathology of Exposure to Stress” 
(Montreal, 1950) 


Black Grub Infection in Catla catla 


More than 150 fingerlmgs of the fish Catla catla 
(Ham Buch ) collected in July 1953 from freshwater 
sources w Samalkot, East Godavari District, Madras, 
were heavily wnfested with black grub cysts embedded 
under the skm and distributed all over the body. 
In one specimen, more than three hundred cysts 
were encountered Cysts were excised and ruptured 
under a coverslip to release the larva, with or without 
its own envelope, and its organization studied by 
elearmg ıt with phenol 

The black colour 1s due to the dendritic pig- 
mentation on the fibrous, elliptical host-cyst, mside 
which floats the colourless larva mvested by a 
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gelatinous parasite-cyst The parasite proved to be 
a metacercaria of a stiigeid trematode. 

Its sti uctural details (Fig 1) are biiefly as follows 
body typically bi-lobed, with almost equal halves, 
the fore-body filled with glands and less transparent 
than the hmd-body , oral sucker broader than long, 
pharynx elongated, oesophagus narrow and slender, 
and intestimal ceca extending far mto the hind-body , 
accessory suckers laterally situated, promment and 
larger than the oral, acetabulum smaller than the 
oral sucker, placed in the region of the bifurcation 
of the cesophagus, hold-fast organ mmmediately 
behind it, nearly as large as the accessory suckers, 
circular or oval, with a longitudinal cavity, genital 
rudiments confined to the hind-body and recognizable 
as an oval, slightly lobed ovary to the outside of the 
cecum, three lobes of testes, of which two are 
elongated and overlie the cæca and the third 1s oval 
and apposed to one of them, two branched excretory 
ducts on the inside aspect of the ceca, unite posteriorly 
to open by a common terminal pore. 





M NI 
exc d. nN ~i 


Fig 1  Strigeid metacercana from Catla catla accs, accessory 

sucker, acet, acetabulum , excd, excretory duct, hf, hold- 

fast organ, ov, ovary, e ^ oral sucker, ph, pharyny, 
, testis 


Among the several larval genera to which strigeid 
metacercarie are attributed, Dwplostomulum 18 one 
which possesses distinct accessory suckers, but Jt 
lacks a cyst-wall and mhabits mostly the eyes of 
fishes, though 1t may occur m other situations less 
often!-?, Black grub 1s caused by the genus Neascus*»4, 
around which a host-cyst 1s developed The meta- 
cercaria, now described conforms to the morphological 
pattern of a Neascus m every aspect except for the 
possession of accessory suckers, and recalls the charac- 
ters of the adult genus, Dzplostomum to a high degree 

To determine the identity of the adult worm, 
experimental infection. of two ducks was attempted 
Each bird was fed with live Caila catla having a 
heavy burden of metacercarie , but no evidence of 
successful infection was obtained. Possibly other 
piservorous birds lıke the egret and the snipe may 
prove susceptible 

It has been customary to recognize larval genera 
among Strigeids, and two of them— Dwplostomulum 
and Neascus—have been referred to here as relevant, 
and 1+ has been shown that the black grub of Qatla 
does not correspond with either on allcounts But the 
similarity in structure between this one and the adult 
genus Dyplosiomum 1s emphasized to mdicate the 
probable identity of the form 
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This mvestigation 1s m progress as an item in the 
study of fish parasites, and a detailed account may 
be awaited We are grateful to Mr M Devidas 
Menon, assistant director of fisheries, Madras, for 
providing facihties, to Dr G Dubois, Neuchatel, for 
valuable mformation, and to the Director of Industries 
and Commerce, and the Director of Ammal Hus- 
bandry, Madras, for permission to publish these 
observations 

FLORENCE G. ABRAHAM 
M. ANANTARAMAN 
Freshwater Fisheries Research Station, 
Madras 10, 
and 
Vetermary Gollege, Madras 7. Sept. 2. 
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Molecular Orientation in the Wings 
of a Termite 


THe orentation of complex molecules in certam 
tissues is well known! I have recently observed that, 
although the mam structure of the wing of a termite 
(Macrotermes sp) is isotropic, the two principal 
anterior vems (costal and sub-eostal), running approx- 
mately parallel to the leading edge and to each other, 
show very marked anisotropy with the extinction 
direction parallel to the vem axis These brown vems 
appear to contam both chitin and sclerotin 

X-ray photographs taken about the vem axis 
using copper Ka radiation lead to the idealized fibre 
diffraction patterns shown in Fig 1 (a and b) In 
both cases the rmgs are barely visible except very 
near the sickles The equatorial spacmg of the 





Fig 1 {a Original fibres, (b) treated fibre 
veins on wing, indicated by arrows 


Left 
orientation corresponds to 
that of (a) and (b) 


principal 
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untreated vem, Fig la, is 4 63 A , the meridional one 
1s 3 48 A , with the sickles corresponding to not more 
than 7° disorientation These spacings could corre- 
spond either to fully extended B-keratm-type chains 
running ın the direction of the vem axis (+ 7°) with 
randomly orientated cross-lmkages, or to orientated 
chitin molecules It seems hkely that both these 
sources are contributing to the total diffraction pattern 

The vems may be cleaned and bleached by boilmg 
them in concentrated potassmm hydroxide for about 
twenty minutes. If the bleached vem 1s washed with 
ethanol and water and am-dried, the diffraction 
pattern of Fig 1b can be obtamed This shows that 
the meridional spacing 1s no longer present , but that 
another equatorial spacmg has appeared at 4 13 A, 
in addition to the former spacmg at 4 63A Hence 
the principal cham must be largely disintegrated by 
bowing with potassium hydroxide 

RALPH HULME 
University College, Achımota, 
Gold Coast Sept 14 


1 Richards, A G, “The Integument of Arthropods’, 14fF and 59f 
(Minnesota, 1951) 





Photoelectric Cell Observations of Insects 
in Flight 

Recent work in this Laboratory mvolved the 
exposure of a red-sensitive cesium photoelectric cell 
to direct sunlight, the cell output bemg fed to a 
high-gain audio amplifier and a loud-speaker instead 
of the more usual dc. amphfier-galvanometer chain 
It was observed that occasional brief (< 0 25 sec) 
random ‘bursts’ of sound occurred, of apparent 
frequency between 100 c/s and 500 c/s. The 
number of ‘bursts’ m a given time varied consider- 
ably durmg the day, but appeared to rise to a peak 
in the late afternoon No moving object which 
might immediately explain the phenomenon was 
visible to the naked eye, and the sound produced was 
quite different from the continuous ‘rumble’ produced 
when tenuous cloud drifted across the sun’s disk 

The recording system was amended to use two 
photoelectric cells close together and feeding separate 
amplifiers. Observation of a number of ‘bursts’ 
showed that m many cases a burst recorded m one 
channel was followed after a discrete time-delay by 
a similar burst m the other channel This suggested 
moving objects as the cause, and from the geometry 
of the system and the duration of a burst, established 
their speed as of the order of 5-10 mph and ther 
range as relatively close. 

Several of the bursts were recorded on magnetic tape 
and later played back, displayed on an oscilloscope, 
and their wave-forms photographed (p 129) Fig l,a 
Shows a typical burst of duration about 0 15-0 2 sec, 
and Fig. 1,6 shows the same occurrence displayed on 
a faster sweep (150 m.sec.) 

It is almost certam that these bursts of sound are 
caused by insects flying across the optical path 
between the sun’s disk and the photoelectric cell, the 
generated frequency being due probably to the oscilla- 
tion of the insect’s wings, and the insects themselves 
bemg beyond the range of the unaided human eye or ear 

Several different types of captive insect, for ex- 
ample, bee, common housefly, have been exposed in 
a transparent container to the photoelectric cell and 
them wave-forms obtained. Fig 1,0 shows the wave- 
form produced by a bee fluttermg its wings, photo- 
graphed at approximately the same speed of sweep 
as was Fig 1,6. It will be seen that there 1s æ close 
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Fig 1 


simuanty. ‘The fundamental period here is about 
80 c/s , but the very mgh harmonic content makes 
the sound as recorded appear aurally much higher 
m pitch, 

This phenomenon is reported here because ıt seems 
possible 11 might be turned to account by workers 
interested in the flight habits of insects, and par- 
ticularly m variations in insect density durmg 
daylight hours 

IR RICHARDS 
Domunion. Physical Laboratory 
(Department of Scientific and Industrial Research), 
Wellington, New Zealand 
Nov. 3 


Optical Rotation and Polypeptide Chain 
Configuration in Proteins 


OBSERVATIONS on the optical rotation of collagen 
and gelatm!, together with consideration of polari- 
metric data reported m the hterature for these and 
other protems?-*, have suggested the following simple 
hypotheses relating optical rotativity and poly- 
peptide chain configuration 

(1) Randomized chain configurations, provided by 
conditions which cause ‘denaturation’, exhibit rota- 
tions believed to correspond to the sums of effectively 
independent contributions of the  r-amino-acid 
residues present. Values of [x]p ın the neighbourhood 
of — 100° characterize such states. For example, 
when native globular proteins are denatured by urea or 
similar reagents, the rotation invariably changes from 
an initially low negative value to about the range 
— 80° to — 120° 2-4, Hot gelatin sols from various 
sources also show similar rotationsb5,. Deviations 
withm or near this range probably depend on varia- 
tions (a) m completeness of denaturation, (b) in the 
amino-acid composition of the proteims mvolved, or 
(c) m mmor aspects of the predominantly aqueous 
environments used for the measurements. 

(2) The rotation m the native state appears to be 
the result of effects of specific maim-cham configura- 
tion superimposed on or otherwise changmg the 
optical rotation from that of independent, asym- 
metric a-carbon atoms alone. The resultant total 
rotation of the native protem may be appreciably 
greater or less than 1s obtamed after denaturation 
Examples of the two possibilities are considered 
separately 

(a) It ıs suggested that the very high negative 
rotations of native collagen solutions may result m 
large part from a helical configuration characteristic 
of the polypeptide mam chams A citrate-soluble 
fraction of ichthycol (from the tume of carp swim 
bladders) yielded? a specific rotation of — 350° under 
conditions which Gallop? has shown disperse the 
collagen as protofibrillar particles with mass per umt 
of (contour) length simmiar to that m normal con- 


densed states (fibrils of connectrve tissues in general). 
Wide-angle X-ray diffraction studies have indieated 
that in these solid states there 1s heligal structure 
along at least parts of the polypeptide chaims®. Since 
the particulate cross-sections are nf greatly altered 
during dispersion, ib 1s reasonable to conclude that 
at least some of the helical configuration is retamed 
m solution 

As suggested by Robmson®, a recovery of the 
native backbone configuration by gelatin upon cooling 
accounts for the high rotation of gelatin in gels and 
in films formed by evaporation m the cold. The 
latter also yield the characteristic mfra-red absorption 
and wide-angle X-ray diagram of collagen Robmson 
described these phenomena in terms of a return of 
the specific ‘collagen fold’, which 1s here further 
described as helical. In comparable solution environ- 
ments, however, the recovery seems to be incom- 
plete, since gelatin does not fully regam the rotation 
of collagen! 

(b) The specifie rotations of native globular pro- 
tems are relatively low (— 30 to — 00?)59., Enther 
(1) the mam chain configuration is such as to oppose 
or to reduce the contributions of the «-carbon atoms 
weakly, or (u) there are large cancelling effects 
resulting from enantiomorphie cham configurations 
The latter alternative becomes more likely 1f modern 
concepts of the importance of helical polypeptide 
chain configurations prevail and if the case of 
collagen is taken as mdicatmg that polypeptide 
helices should exhibit strong rotation. A complete 
cancellation of backbone effects need not result from 
a mixture of equal numbers of left- and right-handed 
helices composed of L-amino-acids, since one cannot 
assume that the contribution to rotation from 
the backbone dissymmetry is strictly additive with 
that due vo the asymmetric a-carbon atoms. 

(3) Smce the pyrrolidine residues have special 
significance for mam-cham structure, they may also 
be influential in determmuing optical rotation Helical 
configurations (mneluding the «-helix) have no pre- 
ferred sense of twist so long as ummo-residues need 
not be mecorporated frequently along the cod In 
fact, the occasional presence of such residues provides 
a means of turnmg corners or of producing a reversal 
of sense of twist!^ Thus, one might expect optically 
opposing chain configurations to occur m native 
globular protems On the other hand, the uniquely 
high proportion of umino-residues in collagen provides 
a possible stereochemical reason for helices of one 
sense of twist, hence for large optical rotation, in 
that protem 

An alternative explanation of the uniquely large 
rotation m collagen and cold gelating which seems 
less hkely, ıs that the umimo-residues may have 
unusually large rotations because of strams uf the 
pyrrole ring, about the a-carbon, introduced when 
chains conteinmg the pyrrolidines are impressed into 
the collagen configuration. In this case a specific 
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rotation of — 350° for the protem would correspond 
to an estimated rotation of about — 1,200° for these 
residues 

Finally, we may note that the comparisons made 
above have been based on rotations in the visible 
spectrum, in particular the sodium-D lme, and that 
smell differences m the rotatory dispersion bands, 
which are located m the ultra-violet for protems, 
should not mvaldate these generalizations The 
possible significance of the exact position of these 
absorption. bands as an additional criterion for back- 
bone configuration has recently been pointed out by 
Linderstrom-Lang and Schellman™ 

This work was supported im part by a grant-m- 
aid, for the study of connective tissue structure, 
unde: the super@ision of Prof. Richard S Bear, from 
the American Cancer Society upon recommendation 
of the Committee on Growth, National Research 
Council I thank Prof Bear for advice and encourage- 
ment, as well as Dr Alfred Gierer for helpful dis- 
cussions This report is based on part of a PhD 
thesis submitted to the Massachusetts Institute of 
Technology, June 1954 
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Gamma-Rays from Proton Bombardment 
of Sodium 


THE yield of the (p,y) capture process in sodrum-23 
has been. studied for proton energies ranging between 
0 8 and 10 MeV 

Thin vacuum-evaporated sodium iodide and thick 
sodium sulphate targets were bombarded with pro- 
tons from the van de Graaff generator The magnetic 
field of the analysmg magnet was measured by means 
of a proton resonance fluxmeter As a detector for 
the y-rays a sodium iodide (tantalum) crystal was 



















Table 1 
f 

Curran | Tangen | Burhng | Freeman | Turner Our Rel :n- 
(ref a)| (ref b) | (ref c) | (ref d) | (ref e)| results | tensifies 

525 510 4:65 515 512 0+2 

590 598 590 594 5 | 592 342 

415 

676* 677 03:2 

la 735 740 748 042 

867 878 742 








a, Curran, S C, Proc Roy Soc, A, 172, 72 (1989) 

b, Tangen, R , Kgl Norske Videnskab Selskabs Skrifter (1946) 
e, Burling, R L, Phys Rev, 60, 341 (1041) 

d, Freeman, J M, Nature, 162, 696 (1948) 

e "Turner, O H, Aust J Phys, 6, 380 (1953) 
* Misprinted as 576 m Burling’s paper 
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used Calibration was achieved by means of the 
873 8 +08 keV. resonance m the ?F(p,xy)*O 
reaction}. 

In Table 1 the resonances are listed and compared 
with the results of other authors’. The resonance 
near 874 keV ıs m some papers supposed to be due 
to fluorme contammation It has been shown re- 
cently’, however, that there 1s also a sodium reson- 
ance close to that energy The fluorme contamination 
m our targets was found to be less than one part m 
500,000 

K Nvso 
T GrorpaL 
Physics Department, 
University of Bergen 
Nov 2 
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Paramagnetic Resonance in Copper 
Phthalocyanine 


PARAMAGNETIC resonance Measurements on copper 
phthalocyamme are of considerable interest for two 
reasons First, the central structure of the phthalo- 
cyanine molecule 1s similar to that of hemoglobin 
and chlorophyll!, and hence any detailed information 
that can be derived on the electronic binding will be 
of great biophysical mportance Secondly, the copper 
atom 1s surrounded by four nitrogen atoms, and not 
water molecules, as m nearly all the copper salts pre- 
viously studied by paramagnetic resonance It was 
therefore expected that the observed g factors and 
hyperfine sphttmgs might be somewhat different 
from the usual values*, and this has been confirmed, 
the hyperfine splitting along the field axis bemg 
nearly twice as great as the maximum values 
previously reported 

Initial measurements on concentrated crystals 
have been briefly reported before*, but it has now 
proved possible to observe signals from diluted 
crystals, and thus resolve the hyperfine structure, 
and study rts angular variation. It can be seen from 
the results summarized below that a considerable 
amount of data is now available for calculations on 
the copper-nitrogen bonding. Smee the crystal size 
is hmited to about 0 5 mm 4, all the measurements 
have been made at either 1 25 cm. or 8 mm wave- 
lengths, and temperatures down to 20? K have been 
employed to mcrease the sensitivity The hyperfine 
splittings and g values were all measured by means of 
a proton resonance magnetic field meter, and good 
signals were obtamed from coils of 2 mm diameter, 
which enabled simultaneous measurement of the 
proton and electron resonance m all cases 

Detailed X-ray analysis 1s available for the metal 
phthalocyanmes‘, and the orientation of the planar 
molecules with respect to the crystalline axes 1s 
known accurately It 1s therefore possible to correlate 
all the paramagnetic resonance measurements with the 
actual directions of the copper—nitrogen bonds The 
central structure of the copper phthalocyanime con- 
sists of a square, formed by four nitrogen atoms, 
with the copper atom at the centre, coplanar with 
the rest of the molecule There are two molecules 
per unit cell, and hence two spectra are usually 
observed The magnetic field was rotated around the 
crystal, m the ‘ab’, ‘be’ and ‘ca’ planes, and then m, 
and perpendicular to, the plane of the molecules 
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The diluted crystals show four hyperfine com- 
ponents, due to the [ = 3 of Cu and “Cu With 


present sensitivity the line-width cannot be reduced 
much below 50 gauss, and so far no fine structure, 
due to any covalent hnkage with the nitrogen atoms, 
has been observed The maximum splitting between 
successive hyperfine components is 210 + 10 gauss, 
and the maximum g value is 2 165 + 0 004, both 
occurring along the axis through the copper atom 
normal to the plane of the four nitrogens In the 
plane perpendicular to this axis, that is, the plane 
of the molecule, the g-value remams isotropic at 
2 045 + 0003 The hyperfine splitting m thus plane 
collapses to an ill-resolved pattern, as is usual m 
copper salts, having an approximate value of B = 
30 + 10 gauss. However, there does seem to be a 
180° variation of this splitting for rotation in the 
plane of the molecule The difference 1s small but 
appears to be outside the experimental error, and 
1$ being studied more closely, as 16 may give mforma- 
tion which differentiates the imdividual copper- 
nitrogen. bonds 

The same g values and hyperfine splittmgs are 
obtamed at both 1 25 cm and 8 mm wave-lengths, 
and also over a temperature-range of 20°-290° K 
They can be summarized ın terms of the normal spm 
Hamiltonian coefficients as 


fi 


= 2105 +0 004 gi = 2045 + 0 003 
A -0 -0 


105 : , 
0208 + 0 00lem-*, B 0031 + 0 001 cm 


The quadrupole interaction coefficient, Q, has not 
been calculated yet, as more sensitive apparatus is 
being constructed to allow greater dilution and better 
resolution It 1s then hoped to cary out a detailed 
study of the hyperfine sphtting imn the molecular 
plane, and also search for any interaction of the 
electrons with the nitrogen nuclei. 

This work forms part of a general programme for 
studymg phthalocyanine, hemoglobm and chlorophyll 
derivatives by paramagnetic resonance We would 
like to thank the Royal Society for a grant towards 
the cost of the apparatus, Imperial Chemical In- 
dustries, Lid, and Dr € E Dent for supplymg 
phthalocyanines, Dr Stevens for much helpful discuss- 
ion, and the Department of Scientific and Industrial 
Research for a maintenance grant (J E B) 


J E BENNETT 
D J E INGRAM 
The University, 
Southampton 
Dec 13 
t Linstead, R P, Lowe, A R, Dent, C E,and Byrne, C T,J Chem 
Soe, u, 1016 (1934) 


! Bleaney, B, Bowers, K D, and Ingram, D J E, Proe Phys Soc, 
A, 04, 758 (1951) 


$ Togam P J E, and Bennett, J E, 7 Chem Phys, 22, 1136 
‘Robertson, J M, J Chem Soe, 1, 615 (1935) 


Fixation in Electron Microscopy 


Many specimens for electron microscopical exam- 
mation are in the form of suspensions m salt solution 
These aie commonly dried on the specrmen support 
film, and the unwanted salt crystals are removed 
by washing, with resultant uncertamties due to loss 
of material during the process, which losses may well 
be selective The salts are sometimes first removed 
fiom the suspensions by dialysis, but this may lead 
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to changes m aggregation, or to loss by preerprtation 
before the material can be finally laid down 

These difficulties have been largely overcome here 
by workmg on a muero scale and using the mounting 
film itself as the dialysis membrane The film ıs 
floated off a glass suppert on to a water surface in 
the usual way, and a single drop (or sometimes & 
spray of mucro-drops) 1s placed on top of the film. 
The salts diffuse through the film very rapidly as ıb 
is usually only 300A thick, and the specimen is 
then mounted m the normal manner 

Further, 1t 1s often desirable to fix such specimens 
without change of electrolyte balance in the process 
This 1s now readily achieved by placing drops of the 
suspension on a mounting film floating on a bath 
of the suspending medium, which conjgins the fixative 
m addition to the normal concentration of salts. 
Fixation proceeds gradually by diffusion of the agent 
through the film and the bottom of the drops, or m 
the vapour phase through the top of the drops, with- 
out change m electrolyte balance Removal of unused 
fixative and unwanted salts ıs accomplished by trans- 
ferrmg the film to a water surface as before The 
concentration of the fixative gradually rises in the 
drops from zero to that of the mam bath Such 
progressive fixation has been shown to be most 
desirable, and the dangers mherent m adding con- 
centrated fixative to the suspension itself are avoided 

Similarly, other micio-chemical modifications of 
the specimen material may be carried out without 
fear of selective loss by precipitation and consequent 
rejection prior to normal mountmg procedures, since 
the insoluble contents of the origmal drops necessarily 
remain on the mounting film 

The method has been used to advantage over the 
past two years in studies of tumour and normal tissue 
extracts, isolated cell components (lipid fraction, 
mitochondria, microsomes), bacteriophage behaviour 
at various pH-levels (precisely controlled by workmg 
with standard buffer solutions) and the organisms 
of pleuro-pneumoma and related materials 

F W Cucrow 
Chester Beatty Research Instıtute, 
Royal Cancer Hospital, 
Fulham Road, 
London, S W 3 
Oct 29 


Allotropes of Tungsten 


Tue element tungsten has been observed to exist 
in two structural forms the commonly encountered 
modification, which is body-centred cubic with 
a = 3 16 A , and another which has a more complex 
cubic structure with 21 atoms per unit cell and 
a=504A These forms have been designated 
« and f respectively by Hartmann, Ebert and 
Bretschneider!, who first reported the existence of 
the @-form, and this nomenclature 1s commonly 
accepted, although Neuberger? reverses the designa- 
tions 

Haitmann and others have shown that the p-form 
is stable below c 650°C, above which temperature 
it 1s irreversibly converted to «-tungsten, the transi- 
tion bemg relatively sluggish No reperts have yet 
been published that «-tungsten can be 1econverted 
to B-tungsten by purely physical processes, so that 
it has only been obtamed hitherto by wmnmg the 
element at temperatures below the transition tem- 
perature Metalic tungsten prepared at these tem- 
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peratures 1s, however, only obtamed in the Q-form 
by the decomposition of certam of its compounds 

In this laboratory, tungsten has been prepared by 
several different methods and the product has been 
examined by X-ray diffraction The results obtained 
are tabulated below, together with others taken 
from the hterature 


Method of preparation Temperature — £-Tungsten 
(C) present 
Hydrogen reduction of 8-oxide (Wag0 ss) 465—720 + 
Hydrogen reduction of y-oxide (W 1,045, 470-660 + 
Hydrogen reduction of -oxide (W04) 550-590 - 
Hydrogen reduction of WCl, vapour e 430 _ 
Hydrogen reduction of WOCI, vapour c 430 - 
Electrolysis of fused melts containing 
tungstates or WO; 600 + 
Electrolysis of fused melts free from 
oxides 450-550 - 
By an oxidation redyction cycle* M * 
700 - 
Electrolysis of phosphate containing 
O, (ref 1) 600—750 + 
Blectrolysis of tungstates (ref 3) 500 + 
Hydrogen reduction of WO, (ref 4) up to 800 + 
Films of tungsten developed on the 
envelopes of lamps (ref 4) -— T 
Sputtered films (ref 5) — * 
On tungsten electrodes of spark gap 
(ref 5) — + 


* The oxidation-reduction cycle mvolves the transfer of metal from 
a tungsten filament, held at c 2,000? C in wet hydrogen, on to a 
inal Auran which was maintained at the temperature given in 
e table 


It should be noted that 8-tungsten may be detected 
in metal formed at temperatures above the transition 
temperature, and this fact confirms the slowness of 
the B—« conversion 

We conclude that B-tungsten can only be formed 
by chemical processes, and then only when certain 
oxides are present or likely to be formed in the 
system Our findings, and evidence from other work 
1n this laboratory, appear to offer additional support 
for the proposal by Hagg and Schonberg? that the 
B-form is, m reality, an oxide of tungsten Work 1s 
continuing on this subject, and we hope to publish 
8 more complete report later 

We wish to thank Mr M G Harwood, who was 
responsible for the X-ray diffraction examination. of 
samples, and Mr J A M van Moll and the directors 
of Phihps Electrical, Ltd , for permission to publish 
these results 

M G CHARLTON 
G L Davis 
Material Research Laboratory, 
Philips Electrical, Ltd., 
New Road, 
Mitcham Junction, Surrey 
Oct 4 
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Fine Structure of Scolar Radio Transients 


THe impending rise of solar activity makes ıt 
appropriate to discuss some observations which 
have been only reported upon orally! and men- 
tioned in the popular press?. At 480, 160 and 51 Mc [s 
a study was made of progressive disturbances 1n the 
solar atmosphere? using high-speed recordings with 
fast mstruments Solar bursts were found to be 
composed of a great number of small transients or 
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discrete pips Each pip had a steep but not rmpulsiv: 
rise, an approximately half-smusoidal top, at first : 
rapid decay and a quasi-logarithmic tail Its dura 
tion was taken as the elapsed time, to the neares 
tenth of a second, between points at 0 707 of max 
imum amplitude Plots were made of duration versu 
amplitude which turned out to be scatter diagrams 
Ninety per cent of the durations fell between two 
thirds and three halves of the median, and wer 
mdependent of amplitude throughout a range o 
more than one to a hundred These limits represen 
the smallest pips observed on a quiet day and th 
largest separate pips durmg an outburst Th: 
median durations were respectively 0 7, 2 and 6 sec 
Thus the duration of a pip m seconds 1s approxim 
ately equal to its observed wave-length m metres, o 
T = Obviously the many overlappmg pips m : 
solar burst are the result of many discrete source 
acting independently Periods of high-variabl 
background are merely a great number of pips o 
nearly the same amplitude and random timing 

No correlation could be found between any o 
the fine structure at 160 and 205 Mc js , so the band 
width of a pip must be much narrower At 15 
and 160 Mc js large pips on one trace could alway 
be found ın counterpart on the other trace Abou 
one m a hundred of the large pips had amplitude 
equal withm 2 per cent Approximately one-fiftl 
had amplitudes equal withm 10 per cent As weake 
pips were considered, the correlation became poorer 
Small wiggles were entirely random and probably 
represent the spectral tails of pips at far-remover 
frequencies Obviously the spectral width of a py 
is only a few per cent of 1ts mean frequency. Visua 
inspection indicated that the prps of medium ampli 
tude were often of more nearly equal amplitude thai 
the very strong pips Thus an inverse relationshy 
may exist between spectral-width and amplitude. Th 
frequency of occurrence of the pips was greatest a 
160 Mc /s, but the mean amplitude increased in : 
direct way with wave-length 

A few suitable recordings were made by Cornel 
on 1,420 Me /s which showed some small pips wit! 
durations of a couple of tenths of a second Publishe 
datat at 19 Mc./s show pips about a quarter of: 
minute long. Durmg the greatest sunspots of 194 
and 1947, surges with durations from a half to on 
minute were observed? down to 6 7 Mo Js. All thes 
observations provide evidence that the relatio! 
T = holds approximately over a range of severa 
hundred to one m wave-length Some of the low 
frequency data! confirm that the spectral width 1 
small, such as November 18, 1948, 0135 GMT 
peak noise 8,330 ke /s., limited to 8,270—8,400 ko /s. 

Apparently, there is a fundamental relatioi 
between the mode of generation of these transients 
the location of the source in the solar atmospher 
and the duration of à pip These observations wer 
made by me during 1948-50 while associated with th: 
National Bureau of Standards 


GROTE REBER 


Wanuku, Mau, 
Hawai 
Oct 12 
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Preparation of Dry Nitrocellulose 
Membranes and Nitrocellulose Particles. 


‘GRADOCOL’ membranes of pore diameter less than 
00 mp change their characteristics when normally 
lowed to dry m air These changes, which are 
reversible, include a decrease m thickness and pore 
ameter when the membranes are re-equilibrated m 
vater (Table 1) Membranes dred m this way and 
tored m the dark in contact with one another m a 
veighing bottle 2m diam x 3 m height tend to 
oalesce and decompose after long periods of storage 
Membranes of low porosity are not easily re-wetted 
nth water after bemg dry for several days ‘Gradocol’ 
iembranes may be dred by the method outhned 
elow and stored for long periods without mpar- 
aent of their characteristics 
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Collodion particles used for adsorption studies 
were obtamed, either by the Loeb method? or by 
grinding under water m a ball-mill thm strips of those 
normally discarded portions of ‘Gradocol’ membranes 
prepared by the Elford technique‘. The nitrocellulose 
particles prepared by the latter method were graded, 
when dry, by passage through a No 100 BSS sieve. 
They were then shaken with water in a stoppered 
cylinder and separated from finer particles by de- 
cantation This process was repeated until the 
supernatant was clear The collodion particles were 
activated by the method described by Sollner, 
Abrams and Carr*. 

Membranes or nitrocellulose particles treated by 
the method described above may be stored or 
transported m the dry state The mgmbranes may 
be marked with Indian mk and stored m the dark 






































Table 1 
Before treatment After treatment 

Thickness RFW SWO APD | Bursting pressure Thickness RFW SWO APD Burstıng pressure 
(mm) (mp) | (lb ‘sq m 8 mm) (mm ) | (mp) (Ib /sq in 8 mm) 

0 147 0 353 0 863 150 16 i 0 133 0 208 0 800 | 119 19 

0 190 1 63 0 857 323 13 | 0 180 0 829 0 821 | 235 17 

i Table 2 

Before treatment | After treatment 
Thickness RFW SWC APD Bursting pressure || Thickness RFW SWO APD Bursting pressure 

(mm ) (mu) (lb /sq ın 8 mm) (mm) (mz) (Ib /sq ın 8 mm) 
0 038 0 0000347 0 296 25 100 0 038 0 0000416 0 300 28 99 

0 054 0 0000797 0 470 96 69 0 053 0 000718 0 460 92 72 

0 109 0 0148 0 819 31 44 0 110 0 0147 0 803 31 42 

0 168 0 0891 0 869 75 34 167 0 0905 0 859 76 33 

0 232 0 391 0 S74 156 175 | 0 236 401 0 865 159 18 

0 143 177 0 808 346 13 5 0 148 181 0 820 347 * 14 

0 154 3 84 0 828 504 23* | 0 158 3 80 0 818 501 93* 

0 138 100 0 822 815 16* 0 137 9 97 0 S24 813 16* 

0 149 23 9 0 830 1,253 11* | 0 151 230 0 810 1,250 11 5* 

0 119 42 9 0 791 1,723 195 | 0121 |417 0 782 1,700 12* 

0 139 59 9 0 812 2,008 — | 0140 |589 0 S11 1,991 = 














* Values for the test when disk with hole 4 mm diam was used 
f the meu branes 


The data shown ın columns 5 and 10 indicate the relative strengths 
The membrane was supported on a brass disk of thickness 2mm _ having a central circular hole of diameter 4 mm or 8 mm 


he disk with membrane surmounted by a rubber washer was placed m a special adaptor which was clamped to the top half of an Elford ultra- 


Iter (ref 6) by means of a hexagonal nut 


Pressure was applied to the system and increased slowly until the membrane was ruptured The 


unimum pressure required to break the membrane 1s recorded in column 5 or 10 The rate of flow of water (RF), specific water content 
JWC) and average pore diameter (APD) were determined by the meshods described by Elford and Ferry (ref 7) 


Brown! has graded collodion membranes, after 
oagulation m water, by ummersing them m mixtures 
f ethyl alcohol and water m varying proportions 
Jnsuccessful attempts were made m this laboratory 
o swell dried 'Gradocol membranes by simular 
aethods using various alcohols 

‘Gradocol’ membianes of porosities ranging from 
my to 2,000 mp were died by treatment with either 
thyl, n-propyl, zsopropyl, n-butyl, zsobutyl or amyl 
Icohol, followed by either chloroform, carbon tetra- 
hloride, dichlorethylene, benzene or petroleum ether. 
‘or the whole range of porosities, only zsobutyl or 
myl alcohol could be used successfully m combina- 
10n with petroleum ether (preferably of boiling pomt 
0—60? C ) for drying the membranes without ımpaır- 
aent to them characteristics (Table 2) (cf. Grabar?) 

The membrane to be dried (4 0 cm or 5 6 cm. m 
jameter, weighing 0 05-0 1 gm ) was placed between 
olds of filter paper to remove superficial water, and 
hen immersed ın 50 ml zsobutyl or amyl alcohol 
t was transferred twice to approximately 50 ml fresh 
leohol ın separate closed vessels for 5-10 mm 
atervals Then the superficial aleohol was removed 
vith filter paper and the membrane washed three 
imes with petroleum ether in a similar manner The 
nembrane was dried at room temperature or 60° C. 


for many months ın paper envelopes or glass vessels 
together with others of different porosity When re- 
equilibrated against water, their characteristics 
remain unchanged from the origmal, that is, thick- 
ness, rate of flow of water, mechanical strength, 
specific water content and porosity remain unaltered. 
(see Table 2) ' 

Such dried membranes of predetermmed character- 
istics may be sealed, by means of a 5 per cent solution 
of nitrocellulose shreds ın ether alcohol (1 1) mıx- 
ture, to the end of a narrow tube to make a filter 
stick or a wide tube (for example, a Gooch crucible 
adaptor) for use m dialysis. 

S JACOBS 


Wright—Fleming Institute of Microbiology, 
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London, W 2. 
Sept 23 
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Chromatography and Paper Electro- 
phoresis of Sulphonphthalein Dyes 


Two of the sulphonphthalem dyes, bromophenol 
blue! and bromocresol green’, have been used widely 
for the detection of protem after electrophoresis on 
filter paper The uptake of bromocresol green by 
protem under these conditions has been studied re- 
cently by Franglen and Martm? Extending ths 
work, the purity of other sulphonphthalem dyes has 
been investigated with paper chromatography and 
filter paper electrophoresis, the methods used and 
the results obtamed are described below. 

The dyes exammed are hsted in Tables 1 and 2, 
and were supphed by the British Drug Houses, Ltd , 
as a grade smitable for pH determination These 
were made up as 2 per cent (w/v) solutions in 
absolute ethanol, all the dyes went completely into 
solution. 

The postions of the dyes after chromatography o1 
electiophoresis were determined by inspection under 
normal hght, and under ultra-violet ight of 2537 A 
given by a Hanovia ‘Chromatolite’ Under ultra- 
violet ight, bright fluorescence was observed in all 
the dyes except in those contammg substituted 
m-cresol 1mgs, these, m contiast, were markedly 
absorbent 

For chromatographic analysis, the solutions were 
applied as 20-ul spots by an ‘Agla’ microsyringe to 
sheets of Whatman’s filter paper No 3 MM A 
number of different developing systems were tried, 
the following pair weie found to be the most satis- 
factory In the first, the paper was equilibrated 
over-night with purified tert -amyl alcohol and con- 
centrated ammonia solution (spec. grav 0 880), and 
was developed by descendmg chromatography with 
the following mixture purified tert -amyl alcohol, 
200 ml , and concentrated ammonia solution (analyt- 
ical reagent grade, spec grav 0 880), 50 ml The 
chromatogram was run for 26 hr, durmg which the 
front advanced about 31 cm past the original 
positions of the spots In the second set of conditions, 
the paper was equihbiasted over-night with puiified 
tert -amyl alcohol, glacial acetic acid and water, and 
was developed with a solution contammg purified 
tert -amyl alcohol, 200 ml, glacial acetic acid 
(analytical ieagent grade), 50 ml, and distilled 
water, 50 ml The chromatogram was run for 26 hr, 
durmg which the front advanced about 34 cm past 
the original positions of the spots 

The results are shown in Table 1, m which the Ry 
of each main component 18 noted, together with the 
number of other components detected In most of 


Table 1 CHROMATOGRAPHIC ANALYSIS OF SULPHONPHTHALEIN DYES 
ON WHATMAN'S NO 3 MM FILTER PAPER 




















td | 
| Developing system | 
Amyl alcohol — Amy! alcohol — 
ammonia acetic acid 
Dye 
Rrof No of Rrof No of 
main com- | other com- | main com- | other com- 
ponent ponents ponent ponents 
Bromophenol blue 027 1 074 0 
Bromocresol green 0 32 1 0 79 0 
Chlorophenol red 0 09 6 0 67 6 
Bromophenolsred 011 4 0 68 5 
Bromocresol 
purple 019 2 0 76 5 
ficomothymol blue 0 50 9 088 0 
Phenol red 0 06 4 0 54 3 
Cresol red 0 12 4 0 67 3 
Metacresol purple 0 16 3 0 66 2 
Thymol blue 0 70 0 085 0 
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Table2 ELECTROPHORETIC ANALYSIS OF SULPHONPHTHALEIN DYE‘ 
WHATMAN'S No 4 FILTER PAPER IN 0 06 24 DIETHYLBARBITUR 
BUFFER, pH 8 6 














| Mobility of No of other 
Dye main component components 
i (em ?/V sec x 10°) 
Bromophenol blue 128 0 
Bromocresol green 13 5 0 
Chlorophenol red 144 3 
Bromophenol red 138 1 
Bromocresol purple 134 2 
Bromothymol blue 119 0 
Phenol red 13 8 8 
Cregol red 122 3 
Metacresol purple 122 0 
nai blue 90 0 








the dyes, these other components are present 
small quantities, the majority of them being detec 
only by their fluorescence under ultra-violet lig 
In the case of chlorophenol red, however, the sev 
other components form a large part of the sam] 
and four of them are clearly visible on the chroma 
gram under normal hght One of the compone 
separated from the chlorophenol red sample appea: 
to be identical with bromophenol blue, both 

chromatography m the two different develop 
systems described and by paper electrophoresis 

In both chromatographic systems, all the co 
ponents formed compact spots, except those 
bromophenol blue and the ‘bromophenol blue’ sj 
in the chlorophenol red sample In the latter cas 
pronounced tailmg occurred m the amyl aleohc 
ammonia run  Earher observations suggest that t 
tailing 1s due to a gradual and irreversible breakdo 
of bromophenol blue m alkalme conditions? : 
breakdown was observed in any of the other dyes 
either of the systems 

For electrophoretic analysis, the dye soluti 
were applied as 5-ul spots to a sheet of Whatma: 
No 4 filter paper. Electrophoresis was carried c 
1n. an apparatus simular to that described by Fiangle 
using 0 06 Af diethylbarbiturate buffer, pH 8 6, a 
applymg a potential difference of 8 0 V [om 
3hr 

The results of electrophoresis are shown 1n Table 
In calculating the rates of migration of the dy 
endoelectrosmosis has been taken into account T 
was determined from the movement of a spot 
dextran solution included ın the run‘ 

These analyses show that sulphonphthalem d» 
can be readily distinguished from each other 
filter-paper techniques Chromatography was fou 
to be more effective m most cases than electrophores 
the latter method, however, enables bromophei 
red to be separated from cresolred It 1s also appare 
from these analyses that the majority of the samp 
vested have appreciable quantities of impurities T: 
may prove to be of importance in their use for t 
semi-quantitative determination of pH 

I wish to thank Prof N. H Martin for his encor 
agement durmg this work, and to acknowledge t 
financial help given by the Research Fund of { 
George's Hospital 

G T 


Department of Chemical Pathology, 
St George's Hospital Medical School, 
London, SW 1 
Sept 23 
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?Franglen, G T, J Chn Path, 6, 183 (1953) 

? Franglen, G T , and Martin, N H , Biochem J , 57, 626 (1964) 
‘Kunkel, H G, and Tisehus, A, J Gen Physiol, 35, 89 (1951) 
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‘FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, January I7 


SOCIETY OF CHEMICAL INDUSTRY (Joint meeting of the AGRICULTURE 
«aid PESTICIDES GROUPS, at the Chemical Society, Burlington House, 
ccadilly, London, W n at 530pm-—Mr J T Martm and Mr 


V Coles “The Analysis of Insecticides—Tar Oils and Summer 
abs "d K Gardner “The Analysis of Weedkillers—MCPA and 
noseb" 


UNIVERSITY OF LONDON (im the Anatomy Theatre, University 
allege, Gower Street, London, W C 1), at 5380 pm —Prof W H 
«cisz (University of Groningen) ‘Problems of Transport 1n Plants” 
‘urther Lectures on January 19 and 21 )* 


INSTITUTE OF METAL FINISHING (at the Northampton Polytechnic, 
, John Street, London, EC 1), at 615 pm —Mr V F Henley 
ES Aspects of Sulphuric Acid Anodising to Specification DT D 


PHARMACEUTICAL SOOIETY OF GREAT BRITAIN (at 17 Bloomsbury 
quare, London, WC1), at 730 pm —Dr Douglas McKie “The 
«mns of Chemistry—Alchemy or Technology ?” 


Tuesday, January 18 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
kreet, London, W C 1), a£ 115 pm —Prof J Z Young, FR S 
The Counting of Microscopic Particles" * 


INSTITUTE OF PHYSICS, ELECTRONICS GROUP (at 47 Belgrave 
quare, London, S W 1), ab 530 p m —Dr R F Saxe ""Millumiero- 
econd Techniques” 


INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
urhngton House, Piccadilly, London, W1) at 530 pm —Mr 
« R © Pratt and Mr J A McWilliams — "Performance Data for 
xpanded Metal Column Packing", Mr F Knelmann, Mi N 
"Ombrowski and Prof D M Newitt “The Mechanism of Drop 
ormation from Gas or Vapour Bubbles” 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASURRMENTS SECTION 
i$ Savoy Place, London, W C 2), at 5 30 p m —Duiscussion on “The 
cuman Operator in Closed Loop Control Systems” 


SOCIETY OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (at the 


hemical Society, Burlington House, Piccadilly, London, W 1), at 
0 pm-—Dr C Bloomfield “Leaf Leachates as a Factor in 
edogenesis” 


SoreNTIFIC FILX ASSOCIATION (in the Shell Film Theatre, Shell- 
(ex House, Strand, London, WC2), at 630 pm-—Mi Trevor 
"Jeteher ‘‘Cinemathematics” 


SOCIETY FOR ANALYTICAL CHEMISTRY, PHysicaL METHODS GROUP 
ut the Iron and Steel Institute, 4 Grosvenor Gardens, London, S W 1), 
t 6 30 p m —Papers on *'Solvent Extraction" 


ROYAL AERONAUTICAL SOCIETY (at 4 Hamilton Place, London, W 1), 
&(7pm-—Dr E G West "Manufacture of Integral Structures” 


Wednesday, January 19 


ROYAL SOCIETY oF ARTS (at John Adam Street, Adelphi, London, 
¥ C2), at 230 pm —Dr W Idris Jones “Research in the Coal 
ndustry" (Cadman Memorial Lecture) 


ROYAL METEOROLOGICAL SOCIETY (at 49 Cromwell Road, South 
‘ensington, London, S W 7), at 5 p m —Diseussion meeting on “‘Aur- 
ow Over Mountains” * 


ROYAL STATISTICAL SOCIETY (at the London School of Hygiene 
nd Tropical Medicine, Keppel Street, London, W C 1), at 515 pm 
-Mr Phihp Redfern “Net Investment in Fixed Assets in the 
Tmted Kingdom, 1938-1953" 


.BuGENIOS Society (at the Royal Society, Burlington House, 
heeadilly, London, W 1), at 530 pm-—Prof L S Penrose, FR S 
The Geneties of Microcythaemia (Thalassaemia)” * 


INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
‘ROLE (at Savoy Place, London, W C 2), at 6 p m —Duscussion on 
Education and Traming for Engineers and Craftsmen in France” 


ROYAL INSTITUTE OF CHEMISTRY (joint meeting with the LONDON 
EOTION of the SOCIETY OF CHEMICAL INDUSTRY, in the Chemistry 
,ecture Theatre, King’s College, Strand, London, W C 2), at 630 pm 
~Prof M Stacey, FRS “Some Recent Advances m Organic 
'hemistry" 


Thursday, January 20 


BONE AND Toots Soclery (at the Institute of Orthopedics, 234 
Heat Portland Street, London, W 1), at 5 pm—Symposium on 
‘Fluorosis” 


LINNEAN SOCIETY OF LONDON (at Burlington House, Piccadilly, 
ondon, W 1), at 5 p m —Miss D J Jackson ‘The Capacity for 
‘hght of Water Beetles, with Observations on Various Species 
ceurnng in the Western Scottish Isles”, Dr W A Clark “Plant 
vstribution in the Western Isles" 


INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
ieorge Street, London, S W 1), at 630 p m -—Duiscussion on “The 
Seaver Report of the Committee on Air Pollution" * 


UNIVERSITY COLLEGE, LONDON (in the Electrical Engineering 
‘heatre, Gower Street, London, W C 1), at 5 30 p m —Prof F Brails- 
ord “The Domam Theory of Ferromagnetism" (Further Lectures 
n January 27 and February 3 )* 


INSTITUTE OF PHYSIOS, EDUCATION GROUP (at 47 Belgrave Square, 
ondon, S W 1), at 6 p m —Prof Norman Ramsey ‘The Traming 
f Physicists in the United States of America” 
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SOCIETY oF CHEMICAL INDUSTRY, ROAD AND BUILDING MATERIALS 
GROUP (n the Lecture Hall of the Institution of Structural Engineers, 
11 Upper Belgrave Street, London S W 1), at 6 pm—Mr Y W 
Rayden ‘‘Plastics ın the Building Industry” 


CHEMICAL Socrety {m the Large Chemistry Lecture Theatre, 
Imperial College of Science and Technology, South Kensmgton, 
London, S W 7), at 730 p m —Prof H C Longuet-Higgins ‘The 
Role of the z-Electron in Aromatic Chemistry" (Tilden Lecture) 


ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE (at Manson 
Tome. 26 Portland Place, London, W 1), at 7 30 p m —Symposium 
on “Loiasis™ 


BRITISH INSTITUTE OF RADIOLOGY, mcorporated with the RoNTGEN 
SoorETY (in the Reid-Knox Hall, 32 Welbeck Street, London, W 1), at 
746 pm —Special General Meeting, followed by Scientific Papers 


British PsvoHOLOGICAL SOCIETY, SOOIAL PSYCHOLOGY SECTION 
(n the Eugenics Theatre, University College, Gower Street, London 
RAE 815 pm —Prof T H Pear “Etiquette, Manners and 

00 ill" 


Friday, January 21 


SOCIETY OF CHEMICAL INDUSTRY CORROSION GROUP Un the Great 
Hall of Battersea Polytechnic, Battersea Park Road, London, S W 11), 
at 10 a m —Exhibition—''Corroson Prevention i the Home” * 


ROYAL GEOGRAPHICAL SOCIETY (jot meeting with the INSTITUTE 
OF NAVIGATION, af 1 Kensington Gore, London, S W 7), at 6 pm — 
Mr Frank Evans ‘‘Transatlantic Drift” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appomtments on or 
before the dates mentioned 

SCIENTIFIC OFFICER, Grade 1 (with a university degree of high 
standard in physics or equivalent qualifications, and preferably with 
some experience 1n optical instrumentation), IN THE INSTRUMENTATION 
SECTION of the Aeronautical Research Laboratories (Department of 
Supply—High Speed Aerodynamics Division), Salisbury, South 
Australia, for the development and design of general physical and 
particularly optical instruments for aerodynamues research—-Senior 
Representative (A P 23), Department of Supply, Austraha Mouse, 
Strand, London, W C2 (January 2! 

ANALYTICAL CHEMIST (with an appropriate degree or Associate of 
the Royal Institute of Chemistry, and preferably with some ex- 
perience m an industnal laboratory) in the Central Laboratory— 
Chief Personnel Officer, North Western Gas Board (Liverpool Group), 
Radiant House, Bold Street, Liverpool 1 (January 24) 

AGRONOMIST, Grade 3 (with a degree in agriculture or equivalent 
qualifications, and experience 1n agronomic research and commercial 
rubber planting), 1n the Public Service of the Territory of Papua and 
New Guinea—The Official Secretary, Australia House, The Strand, 
London, W C2 (January 31) 

GEORGE ANGUS STUDENT (graduate of an approved university or 
holder of approved qualifications) for postgraduate research in the 
Department of either Chemistry, Physics or Mechanical Engineermg— 
The Registrar, King's College, Newcastle-upon-Tyne (January 31) 

LECTURER IN ANIMAL NUTRITION 1n the Department of Vetermary 
Hygiene and Animal Husbandry—Secretary, Royal Vetermary 
College, Royal College Street, London, N W 1 (January 31) 

RESEARCH OFFICER (with an honours degree in science with botany 
and chemistry as major subjects, or in agricultural science or equivalent 
qualifications) IN THE PLANTS AND SOILS LABORATORY, Division of 
Plant Industry, Commonwealth Scientific and Industrial Research 
Organization, Brisbane, Queensland, to undertake studies on the 
factors luting legume establishment im the sub-tropical areas and 
Southern Queensland—Chief Scientific Liaison Officer, Australian 
Seientific Liaison Office, Africa House, Kingsway, London, W C2, 
quoting 146/34 (February 5) 

SENIOR LECTURER IN PHYSICS, and 2 LECTURER IN MATHEMATICS, 
at Kumasi College of Technology, Gold Coast—The Secretary, Advisory 
Committee on Colonial Colleges, 1 Gordon Square, London, WC1 
(February 7) 

READER IN ELECTRICAL ENGINEERING at the Univeisity of Adelaide, 
Adelaide, South Australia—The Secretary, Association of Universities 
of the British Commonwealth, 5 Gordon Square, London, WC1 
(Adelaide, February 14) 

LECTURERS IN ENGINEERING— The Registrar, 
Manchester 18 (February 15) 

LECTURER or ASSISTANT LECTURER (with special interests in 
genetics or genecology) IN BoTaNy—The Registrar, The University, 
Leeds 2 (February 19) 

ASSISTANT (with a degree 1n agriculture or equivalent qualifications 
and preferably at least two years postgraduate experience) IN THE 
ÅGRIOULTURAL SECTION—-The Director, Tea Research Institute of 
East Africa, PO Box 91, Kencho, Kenya Colony (February 28) 

HEAD (with high qualifications in geology and experience in both 
teaching and research) OF THE DEPARTMENT OF GEOLOGY—The Prin- 
cipal, Chelsea Polytechnic Manresa Rond, London, S W 3 (February 
28 


The Umversity, 


ervmnsrey LECTURER, and UNIVERSITY DEMONSTRATORS (2) IN 
CHEMICAL ENGINEERING—The Appomtments Committee of the 
Deparment of Chemical Engineering, Tennis Court Road, Cambridge 

March 11 

: RESEARCH OFFICER (with at least an honours degree in metallurgy 
or metallurgical engineering, or equivalent qualifications) IN THE 
MECHANICAL ENGINEERING RESEARCH LABORATORY? South African 
Council for Scientific and Industrial Research, Pretoria, for research 
work in the field of ferrous and non-ferrous physical metallurg&— 
South African Scientific Liaison Officer, Africa House, Kingsway, 
London, W C 2 (Pretoria, March 15) 

ICI RESEARCH FELLOWS IN BIOCHEMISTRY, CHEMISTRY, CHEMO- 
THERAPY, ENGINEERING, METALLURGY, PHARMACOLOGY, PHYSIOS or 
alhed subjects—The Academic Registrar, University of London, 
Senate House, London, W C 1 (April 16) 
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TURNER AND NEWALL RESEARCH FELLOWS IN ENGINEERING, 
INORGANIO CHEMISTRY, PHYSICS or an allied subject—Lhe Academic 
Registrar, University of London, Senate House, London, W C1 
(April 18) 

AEBRODYNAMICISTS and AERONAUTICAL ENGINEERS, Scientific 
Officer grade (with a first- or second-class honours degree in engineer- 
ing, physics or mathematics, and preferably with some research or 
experimental experience of aircraft problems) at the Ministry of 
Supply Aeroplane and Armament Establishment, Amesbury, Wits, 
Naticnal Gas Turbme Establishment, near Farnborough, Hants, 
Royal Aircraft Establishment, Farnborough, Hants, and at London 
H Q —The Ministry of Labour and National Service, Technical and 
PUn Register (K), 26 King Street, London, S W 1, quoting 
A 354/544 

AGRICULTURAL EDUCATION OFFIOER (with a degree in agriculture 
and experience m teaching), m Basutoland, to take administrative 
and academic charge of a new training centre for subordinate staff 
of the Agricultural Department—-The Director of Recruitment, 
Colonial Office, Great Smith Street, London, S W 1, quoting BCD 63/ 
79/07 

ae PROFESSOR (with a special interest ın low temperature 
research) IN’ THE DEPARTMENT OF PHysics—Prof W H Watson, 
University of Toronto, Toronto, Canada 

ASSOCIATE pibrassor or PHysics—The President, Memorial 
University of Newfoundland, St John's, Newfoundland, Canada 

CHEMIST, Experimental Officer grade (preferably with experience 
of analytical work 1n any field), IN THE DEPARTMENT OF INSECTIOIDES 
AND FUNGICIDES, for general analytical work and assisting m develop- 
ing analytical methods for determining msecticides 1n soil and 1n plant 
materials—The Secretary, Rothamsted Experimental Station, Har- 
penden, Herts 

CueMist (with a degree in natural science, and preferably post- 
graduate experience, particularly m soil survey work) IN THE AGRI- 
QULTURAL DEPARTMENT, Sierra Leone, to make a soul survey of part 
of the Northern Province of Sierra Leone, with particular reference 
to the nutuent status and fertilizer requirements of soils suitable 
for mechanized rice cultivation—The Director of Recruitment, Colonial 
Office, Great Smith Street London, S W 1, quoting CDE 63/15/04 

CHEMISTs (with at least H N C m chemistry or equivalent qualifica- 
tions) to develop and apply methods of analysing biological and other 
materials for very low levels of radioactivity—Establishments Officer, 
United Kingdom Atomic Energy Authority, Atomic Energy Research 
Estabhehment, Harwell Dideot, Berks, quoting 2/103/217 

EXPERIMENTAL OFFIOER or ASSISTANT EXPERIMENTAL OFFICER 
(with at least H S C (science) or equivalent and preferably with 
some experience in the handhng of explosives together with some 
knowledge of electronics), at Fort Halstead, Kent, to perform experi- 
mental physical research using small explosive charges and high- 
speed recordig equipment-—Senior Recruitment Officer, Atomic 
Weapons Research Establishment, Aldermaston, Berks, quoting 
146/WGE/2 

LECTURER (with experience in wind funnel research work) IN THE 
DEPARTMENT OF AERODYNAMICS—The Recorder, College of Aero- 
nautics, Cranfield, Bletchley, Bucks 

PLANT PATHOLOGIST (graduate imn pure or applied botany) IN THE 
Hor RESEARCH DEPARTMFNT—The Registrar, Wye College, Wye, 

en! 

RESEARCH ASSISTANT (preferably with previous experience in 
metallurgical analysis) to assist ın experimental work connected with 
the chemistry of steel making, and to carry ouf analysis of metals 
and slags—The Personnel Officer, British Iron and Steel Research 
Association, 11 Park Lane, London, W 1, quoting “Analysis” 

SOIENTIFIC OFFIOER (with a first- or second-class honours degree 
m physies or electrical engineering, or equivalent qualifications), at 
the RAF Station, near High Wycombe, Bucks, for operational 
research duties, theoretical studies and development work 1n the field 
of communications and general electronics—The Mimstry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S W 1, quoting A 109/54A 

SorENTIFIO OFFICER (with a degree in chemistry or eguivalent), at 
the Ministry of Agnculture and Fisheries, Tolworth, Surrey, for general 
chemical and analytical work connected with chemical methods for 
the control of various anima] pests and insects on stored products— 
The Ministrv of Labour and National Service, Technical and Scientific 
Register (K), 26 King Street, London, S W 1, quoting F 679/544 

SENIOR EXPERIMENTAL OFFICER (preferably with a pass degree 
ım chemistry, and previous experience of the control of staff and of 
work on explosives) to advise technical and scientific staff on safe 
working m laboratories, pilot plant, and production units associated 
with a wide range of chemical and physical research problems—Sentor 
Recruitment Officer, Atome Weapons Research Establishment, 
Aldermaston, Berks quoting 336/WGE/2 

TECHNICAL ASSISTANTS (with Inter B Sc or equivalent qualification) 
at the Central Laboratory, Chiswick—The Staff Officer (F/EV 519) 
London Transport, 55 Broadway, London, S W1 

TXECHNIOIAN (with a sound knowledge of routine hematology pro- 
cedures)—The Secretary, The Laboratory, Peace Memorial Hospital, 
Watford, Herts 

TECHNICIAN (with experience ın the main branches of histological 
technique and also in photomicrography) IN THE HISTOLOGY LAB- 
ORATORY—The Registrar, The University, Bristol 8 


REPORTS and other PUBLICATIONS 


(notmncluded «n the Monthly Books Supplement) 


. Great Britain and lreland 


Philosophical Transactions of the Royal Society of London 
Senes A — Mathematical and Physical Sciences No 925, Vol 247 
(4 November 1954) ‘he Lift and Moment Acting on a Thick Aerofoil 
in Unsteady Motion By L C Woods Pp 181-162 10s No 296, 
Vol 247 (4 November 1954) On the Decay ofa Normally Distributed 
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and Homogeneous Turbulent Velocity Field By I Proudman 
W H Red Pp 163-189 8s 6d (London Royal Society, 1954 ) | 

British Museum (Natural History) economic Senes No 1 
House-Fly as a Danger to Health—its Life History and How to ] 
withIt Sixthedition Pp u1+17 (London British Museum (Nat 
History), 1954) 9d 

Bulletin of the British Museum (Natural History) Entomol 
Vol 3, No 9 The Protophla Group of the Glossosomatinae (Tricl 
tera Rhyacophilidae) By Martin E Mosley Pp 315-346 
Zoology Vol 2, No 7 On the Polyzoan Genus Crepidacai 
Levisen By David Alexander Brown Pp 241-263 ‘Vol 2, No 
Subdivisions of the Genus Pézlnopus (Aves, Columbae) By Art 
James Cam Pp 265-284+2 plates 8s (London British Mus 
(Natural History), 1954 ) 

Privy Council Medical Research Council Special Report Series 
287 Studies on the Nutritive Value of Bread and on the Effec 
Variations in the Extraction Rate of Flour on the Growth of Un 
nourished Children By E. M Widdowson and R A Mca 
Pp am INST plate (London HM Stationery Office, 19 


ne 

Society of Chemical Industry Proceedings of the Plastics 
Polymer Group Vol 5, 1953 Pp 114-152 (London Societ: 
er d Industry, 1954) 50s (12s 6d to members of 
group 

Discovery Reports Vol 27 Tp 219-284, The Planktonic Deca 
Crustacea and Stomatopoda of the Benguela Current 1 F 
Survey, RRS Wiham Scoresby, March 1950 By Dr Mane 
Lebour (Cambridge At the University Press, 1954) 6s 6d net | 

Register of Research in the Social Sciences 1n. Progress and m P. 
No 11 1953-1954, with a Directory of Research Institutions Ed 
by Feodora Stone Pp vwu+168 (London Cambridge Univer 
Press, 1954) 25s net 

Agneultural Research Institute of Northern Ireland Twel 
Seventh Annual Report, 1058-54 Pp 38 (Hillsborough, Co Do 
Agricultural Research Institute of Northern Ireland, 1954 ) | 

Forestry in Northern Ireland Pp 20 (Belfast Muustrs 
Agriculture, 1954 ) | 


Other Countries 


Umted States Department of Agriculture Forest Service Cire 
No 944 Biology and Control of the Engelmann Spruce Beeth 
Colorado By C L MasseyandN D Wygant Pp 1435 (Washingi 
D Government Printing Office, 1954 ) 20 cents 

Biases pola Life Insurance Company Statistical Bulletin, Vol 
No 9 Family History and Longevity Pp 12 (New York Me 
politan Life Insurance Company, 1954 ) ] 

Sudan Government Wellcome Chemical Laboratories Me 
Services—Mimstry of Health Report of the Government Analyst 
the period 17 1953-30 6 1954 Pp 24 (Khartoum Mumstr 
Health, 1954) 

United States Department of Commerce 
Standards Ourcular No 556 Thermal Conductivity of Metals i 
Alloys at Low Temperatures a Review of the Literature By Rot 
L Powelland Wiliam A Blanpred Pp iv+68 (Washington, D 
Government Printing Office, 1954) 50 cents 4 

Koninklijk Nederlands Meteorologisch Instituut Mededelingen 
Verhandelingen No Tien Wetenschappelyke Budra: 
Uitgegeven bij het Honderdjang bestaan van het KNMI (W 
Englısh summaries) Pp u-4-267-4604 12,50 flomnns No 60 Nat 
keungheid en Betrouwbaarheid van Temperatuur- en Vochtighei 
bepalngen in Buiteniucht met Behulp van Kwikthermometi 
By Dr € Kramer, Dr Ir J J Posten Dr J P M Woudenb: 
Pp 60+4 plates No 61 Some Aspects of the Influence of the Earl 
Surface on the Atmosphere By Dr J A Busmger Pp xu-+ 
tor (Gravenhage Staatsdrukkerij- En Uitgeveriybed) 


Koninklyk Nederlands Meteorologisch Instituut Seismic Recor 
De Bilt No 37 1949 Pp vu+80 (Gravenhage Staatsdrukke 
En Uitgeveribedrif, 1954) 1 florin [ 

Transactions of the American Philosophical Society New Ser 
Vol 44, Part 5 (1954) An Early Archaeological Site near Pany 
Vera Cruz By Richard S. MacNeish Pp n4-539-042 (Philadelph 
American Philosophical Society, 1954) 2 dollars { 

Jahihundertfeier der Geburtstage von Paul Ehrlich und Emi 
Behring Ein Bildbericht von den Festlichen Tagen in Frankf 
Mam, Marburg-Lahn und Hoechst am 14, 15 und 16, März, 19 
Pp 40 (Frankfurt (M)  Farbwerke Hoechst AG, vormals Meis 
Lucus and Bruning, 1954 ) [t 

Unión Nacional de Periodistas — Alfabetización y Edueación 
Adultos Decalogo Para la Conservacion de las Tierras Agrico! 
Por Dr M Acosta Sols Pp 19 (Quito, Equador Dr M Aco 
Solis (P O Box 408), 1954 ) [t 
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a New Books 


Electroiyte Solutions 


ByR A ROBINSON, D Sc, PhD,F RIC, Professor of Chemistry, University of Malaya, Singapore, 


and R H STOKES, PhD,DSc,F RACI,ARIC, Reader in Physical Chemistry, University of 
Western Australia 


A detailed account of the present state of knowledge of some of the most fundamental properties of 


electrolytes, conductance, chemical potential and diffusion, from the standpoint of the practical 
electrochemist 


Modern experimental methods are discussed at some length, and extensive results are given, together 
with numerous tables useful in computations on electrolyte solutions 














Price 565 


Chemisorption ° 


ByB M W TRAPNELL, MA, Ph D , Lecturer in Chemistry, University of Liverpool 


This book 1s designed to give a balanced presentation of the subject of chemisorption, in particular of 
discoveries made over the last fifteen years, but hitherto only available as original papers scattered over 
many journals The main aspects of the subject are discussed, but the treatment 1s selective 1n that the 
author has concentrated on those features which are best understood in our present state of knowledge 


The main part of the book, concerned with chemisorption itself, treats velocities of adsorption and 
desorption, equilibrium at surfaces, heats and mechanisms of adsorption, and the mobility of adsorbed 
layers Then since chemisorption 1s also of interest to chemists in its relationship to heterogeneous 
catalysis, the two final chapters show how studies of the former can contribute to understanding of the 
latter In these chapters the causes of catalytic specificity are discussed, together with the mechanisms 
of some simple catalytic reactions, including olefine hydrogenation and the cracking of deat acera 
Price 35s 


BUTTERWORTHS SCIENTIFIC PUBLICATIONS 
88 KINGSWAY LONDON w.C.2 





L. LIGHT & CO. LTD. 


Latest additions to our list— 


The Policy for Children 


£12 a year invested for a child will 


Acid Phosphatase (wheat germ) 750 units per mg 95[-G 

provide benefits at age 18, 21, or 25. N-Benzoylphenylhydroxylamine 25/- D 
: Brassyltc aci 25/- D 

The investment may be made by a A tis 
parent or friend. cycloHexylamine carbonate 52/- K 
cycloPenty! bromide 56/-H 

eg. If the investment 18 begun within two Dimercáptothradıazolo 26- D 
V, l'-Dinaphthylamine 56/- D 

months of birth ıt will provide, at age 21, £323 Heptyne-l 29]- D 
in cash, or a hie policy for £1,656. Hydrinden 5IJ-H 
Lithium pyruvate 25/- G 

Nitrin (o-aminobenzalphenylhydrazıne; 25j-0 

I-Nitro 2-aminoanthraquinone 20/- D 

3-Nitro-2-aminoanthraquinone 20/- D 

Octyne-l 3l-D 

Pyridazine 30]- G 

Peserpine (alkaloid cryst ) 62]- d 

Stilbazo 18/- G 


Tyrosinase (polyphenol oxidase)-grey, soluble 
lyophiled powder 


e e Type A = 2-3 cresolase units/mg , 
x 150/- 
The Equitable Life cau un. Co 
S e 4-5 catecholase units/mg 150/- d 
-carboxy-2"-hyd -5'-sulphof: i 
A ssurance ociety Zincon (2 yrs ydroxy-5'-sulphoformazy. "T 


(founded 1762) 
19, Coleman Street, London, E C 2. 


No shareholders No commission 


POYLE TRADING ESTATE, COLNBROOK 
near SLOUGH . BUCKS ENGLAND ° 
Telephone Colnbrook 262/3 
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January 15, 1955 





LECTURES AND COURSES 
UNIVERSITY OF LONDON 


A course of three lectures on “ Approximate 
Solution of Boundary Value Problems in Mathe- 
matical Physics by the Method of the Hyper- 
cicle in Funcuon-Space " will be given by Pro- 
fessor W Prager (Brown University) at 5 30 pm 
on January 24, 27 and 28 at King's College 
Strand WC2 

Admission free, without ticket 

JAMES HENDERSON, 
Academic Registrar 


OFFICIAL APPOINTMENTS 


The engagements of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive unless hepr she, or the employment 
is excepted from the provisions of the Notification 
of Vacancies Order, 1952 





SOUTH AFRICAN COUNCIL FOR 
SCIENTIFIC AND INDUSTRIAL 


RESEARCH 


METALLURGIST RESEARCH OFFICER 

Applications are invited for a post as Research 
Officer in the Mechanical Engineering Research 
Laboratory of the CSIR, Pretoria South 
Africa The salary scale associated with this 
post 1s £780 by £48 to £1020 per annum In 
addition a cost-of-lrving allowance of £234 per 
annum is payable to married male officers Start- 
ing salary according to quabfications and cxperi- 
ence Generous leave privileges and five-dav 
week Candidates must be in possession of at 
least an honours degree in metallurgy or metal- 
lurgical engineering or equivalent qualification 
The successful candidate will do research work 
in the field of ferrous and non-ferrous rhysical 
metallurgy The successful candidate will be 
required to furnish a medical certificate of good 
health and to become a member of the Unversity 
Institutions Provident Fund The Couucil wil 
bear the transportauon costs of the appointee 
and his family from his place of residence to 
Pretoria Further information and application 
forms are obtainable from the South African 
Scientific Liaison Officer Africa House, Kingsway, 
London WC2 

Applications, giving full details of age marital 
Status qualifications, cxperierce, and the names 
of referees, must reach the Secretary /Treasurer, 
CSIR PO Box 395, Pretoria South Africa 
before March 15 1955 A copy of the applica- 
tion must be sent to the South African Liaison 
Officer 1n London 





CHELSEA POLYTECHNIC 
MANRESA ROAD, SW 3 

HEAD OF DEPARTMENT OF GEOLOGY 

The Governors invite apphcations for the post 
of Head of the Department of Geology, which 
becomes vacant through the retirement of Dr 
W F Fleet Candidates should possess high 
qualifications ın geology, and have had experi- 
ence in both teaching and research Salary 
scale Grade II (men £1065 by £25 to £1,215, 
women £852 by £20 to £972) plus London allow- 
ance of £36 or £48, according to age Duties 
to commence September 1 1955 

Further particulars and form of application may 
be obtained by sending stamped addressed fools- 
cap envelope to the undersigned, to whom appli- 
cations must be returned not later than February 
28, 1955 

N M H LIGHTFOOT, MA FRSE 

Principal 


A RESEARCH FELLOWSHIP OF £750 PER 
annum renewable annually for a period of three 
years and tenable at the Chemical Research 
Laboratory of the Department of Scienufic and 
Industrial Research, Teddington is offered by the 
Forestal Land Timber & Railways Co Ltd The 
research will be directed to investigatiag the func- 
uon of tannins in preventing corrosion of metals 
and the results could be made available for a 
higher degree Applicants should have as a 
minimum qualification a good honours degree in 
chemistry and preferably some research experi 
ence They should have a particular interest in 
applyit fundamental physical chemistry and phy- 
sical methods of organic chemistry to problems 
of industrial importance —Applications, with 
references should be sent to the Chief Research 


Chemist, Forestal Central Laboratory, Harpenden 
Herts 





UNITED KINGDOM ATOMIC 


ENERGY AUTHORITY 
WEAPONS GROUP, ALDERMASTON, 
BERKS 


Requires Experimental Officers and Assist- 
ant Experimental Officers to assist in the 
preparation of experimental equipment and 
in the carrymg out of nuclear physics ex- 
periments The minimum qualification 5s 
higher school certificate (science) or equiva- 
lent, but for Experimental Officer posts 
Gninimum age 26 years), possession of a 
pass degree is desirable Previous experi- 
ence, although not essential would be ad- 
vantageous The salary scales are Experi- 
mental Officer, £715 to £880 (male) per 
annum and Assistant Experimental Officer, 
£288 10s (at age 18) to £640 (male) per 
annum The successful applicant will be 
required to jom the Authority’s Principal 
Superannuation Scheme to be introduced 
shortly, and the salary scales quoted above 
will be enhanced to cover contributions 
Houses will be available within a reasonable 
period for married officers who live outside 
the Establishment’s transport facilities 

Application form from Senior Recruit- 
ment Officer, AWRE, Aldermaston, 
Berks Quote Ref 349/W GE /34 





UNIVERSITY OF LEEDS 

Applications are invited for Imperial Chemical 
Industries Linuted Research Fellowships in Bac- 
teriology, Biochemistry, Biomolecular Structure 
Botany (Plant Biocherustry and _ Biophysics) 
Chemical Engineering, Chemistry, Chemistry of 
Leather Manufacture, Chemotherapy, Colour 
Chemistry and Dyeing, Engineering (Civil, Electri- 
cal or Mechanical), Fuel and Refractories, Geo- 
logy (including Geochemistry), Metallurgy, Mining 
(Selective Flotation and Geophysical Surveying) 
Pharmacology, Physics, Physiology or Textile In- 
dustries (Protein Chemistry and Wool Textile En- 
gineering) The Fellowships will be of an annual 
value within the range £600 to £900 a year accord- 
ing to qualifications and experience and will 
normally be tenable, for three years 

Further particulars can be obtained on request 
Three copies of applications (one in the case of 
applicants from overseas), together with the names 
of two referees, should reach the Registrar, The 
University, Leeds, 2, not later than April 15, 
1955 





UNIVERSITY OF BRISTOL 
DEPARTMENT OF CIVIL ENGINEERING 
Applications are invited for a Lectureship 
(Grade IIK or ID) in the Department of Civil 
Engineering Applicants should have a good 
honours degree and some relevant experience, 
preferably including some research experience in 
the field of structures or soil mechanics 

Applications, including the names of two per- 
Sons to whom reference may be made should be 
sent not later than Januatv 31, 1955, to the Regis- 
trar The University Bristol 8 from whom 
further particulars may be obtained 


BEDFORDSHIRE EDUCATION 


COMMITTEE 
LUTON COMMITTEE FOR EDUCATION 
LUTON AND SOUTH BEDFORDSHIRE 
COLLEGE OF FURTHER EDUCATION 
Principal W F Stephenson, BSc, FRIC 
Assistant (Grade B) required to organize and 
teach Geology and Geography to the standard of 
General B Sc London) Duties to commence in 
April The Department is developing rapidly and 
there are wide opportunities for a person with 
initiative 
Send sae (foolscap) for application form 
which should be returned within two weeks of thx 
appearance of this advertisement to J A Corbett 
Sete of the Governors, 63-69 Guildford Street, 
uton 


UNIVERSITY OF NOTTINGHAM 
DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 

Applications are invited for the post of Senior 

Research Assistant Candidates should have a 
good honours degree in engineermg, practical ex- 
perience and/or research traming Salary scale 
£550 by £50 to £900 

Conditions of appointment and form of applica- 

tions may be obtained from the undersigned 
H PICKBOURNE, 
Registrar 











UNIVERSITY OF THE 


WITWATERSRAND 
JOHANNESBURG SOUTH AFRIC: 

Appltcations are invited. for appointni 
the vacant post of Lecturer ın Chemistry: 
qualifications mm inorganic and analyucal c 
try will be a recommendation The subs 
salary scale attached to the vacant post 1 
by £50 to £1,150 The initial salary to b 
to the successful applicant will be dete 
im accordance with qualificauons and expe 
in addition a temporary cost-of-living alk 
1$ payable to married men, the present rate 
£234 per annum An allowance ts made t 
the cost of traveling expenses Duties 
assumed March 1, 1955 or as soon as p 
thereafter 

Further particulars and information as 
method of application may be obtained frt 
Secretary, Association of Universities < 
Brush Commonwealth, 5 Gordon Square, 
don WC1 The closing date for the 
of applications, in South Africa and Lom 
January 31, 1955 


McMASTER UNIVERSITY 
DEPARTMENT OF CHEMISTRY 
GRADUATE ASSISTANTSHIPS 
Applicauons arc invited for part-time te 
and Research Assistantships from persons 
fied to register in courses leading to the 
and Ph D degrees in chemistry ASsista! 
normally carry a yearly stipend of $1, 
$1 600 Assistants are required to devote 
to ten hours per week to duties durir 
academic session (October to April inclusiv 
may devote full time to their research duri 
summer Research 1s in progress in th 
lowing fields mass spectrometry nuclear c 
try radiochemistry natural isotopic abur 
ratios and their biological and geological 
ficance isotope effects, organic reaction mi 
isms physical chemistry of high-polymer 
tions isolation and structure of plant alk: 
biogenesis of the thyroid hormone interm 
metabolism inorganic analytical methods 
Interested persons should write to Dr 
Graham Chairman of the Department of Cl 
try Hamilton College McMaster Univ 
Hamilton Ontario Canada 


UNIVERSITY OF MANCHEST 


Applications are invited for posts of Le 
11 Engineering Civil. engineering cand 
should have particular interest in elas 
hydraulics or surveying, mechanical engin 
candidates should have particular interest ir 
transfer, fluid mechamcs thermodynamics at 
applied mechanics The present salary scale 
to £i 100 per annum but is under review } 
salary according to qualifications and exper. 
Membership of FSS U_ and children’s allo: 
scheme Applications will be considered 
engineers who would be interested m a temr 
appointment of two or more years 

Applications should be sent not later 
February 15 1955 to the Registrar, The 
versity, Manchester 13, from whom further 
culars and forms of application may be obti 


ST THOMAS'S HOSPITAL 
MEDICAL SCHOOL 


A Lecturer in Applied Pharmacology and 4} 
peutics is required by the Department of 71 
peutics Salary will be according to the sca 
a Jumor Lecturer or Lecturer according t 
perience, with family allowance 

Applications, giving full particulars anc 
names of two referees should be sent t 
February 8 to the Dean, St Thomas's Ho 
Medical School, London, SE 1 


UNIVERSITY OF CAMBRIDG 
FACULTY OF ENGINEERING 
Amendment to notice in issue of * Nat 
January 8, 1955 
The closing date for applications for the 
MT 1s February 9, 1955, and not Jai 


CHESTER BEATTY RESEARCH INSTII 
(Institute of Cancer Research Royal C 
Hospital) Two Technicians required (a) 
chemical technician preferably with experien 
manometric techniques or in the isolatio: 
natural products (b) Technician for ph 
chemistry laboratory, for work particularly 
cerred with spectroscopic techniques , exper. 
in this field would be an advantage Both : 
are permanent and superannuable, and the s 
will be according to age experience and qual 
tons Applications, marked respectively *' 
chemistry " and ''Spectroscopy " should be 
dressed to the Chester Beatty Research Inst: 
Fulham Road, London, S W 3 











January 15, 1955 





NRY AND CHARLOTTE PAYNE 
RESEARCH FELLOWSHIP 


pheauons are mvited by the Council of the 
al Society for a Henry and Charlotte Payn: 
arch Fellowship in cytology and/or cyto- 
istry with special reference to malignant 
The Fellowship 1s tenable im any un- 
«y hospital or medical school in the United 
dom or at any other place approved by 
-ouncd of the Royal Society The appoint 
» will be for two years 1n the first instance 
| Aprl 1 1955 and may be renewed nannu 
up to a total of five years It will be subject 
he conditions governing Royal Society Re 
h Appointments The stipend will be £1 000 
annum with an annual increment of £50 
with superanouation benefits to which the 
ssful candidate will be required to contr) 
5 per cent of annual supend and to which 
Society will contribute g sum equivalent 10 
er cent of the annual supend 
mplicauions should be made on forms to be 
«ned from the Assistant Secretary, The Roya! 
ty, Burlington House London W 1, and 
Md be received as early as possible, in any 
not later than February 1 1955 


OUNCIL OF SCIENTIFIC AND 
DUSTRIAL RESEARCH (INDIA) 


3phications invited for post of Director Cen- 
Electro Chemica! Research Institute, Karar- 

(South India) in scale Rs 2000 by Rs 100 
S$ 2500 per mensem (£1 800 by £90 to £2 250 
@noum approximately) Higher utal salary 
Mdered for exceptionally qualified candidate 
«cants must possess wide rescarch and ad- 
strative experience and ability to co-ordinate 
arch im the various divisions of the Institute 

cularly applied research Appointment. will 
wn the first instance for three or five years 

first-closs passage for appointee and wife 
ipplementary information and forms of appli- 
en from High Commission of India Es.nblish- 
t Department, Aldwych London WC2, 
ing 4/85K Last date for receipt of appl 
ms February 8, 1955 


UNIVERSITY OF READING 
DEPARTMENT OF AGRICULTURAL 
BOTANY 


pplications for n Lectureship in the above 
artment are invited. from honours graduates 
tany or agricultura] botany Preference 
be given to candidates with posteraduate 
rence in plant physiology ecology, genetics 
irus pathology Present salary scale (subject 
djustmen ) £500 per annum rising by annual 
ments of £50 to £900 per annum FSSU 
family allowance 

ther particulars may be obtained from the 
strar by whom applications should be re- 
d not Inter than April 15 


BOROUGH POLYTECHNIC 
BOROUGH ROAD SE1 
'ARTMENT OF CHEMISTRY AND FOOD 
TECHNOLOGY 

1e governors invite applications from candi- 
s with degrees in chemistry (or chemical en- 
tring) for three nssistant lectureships two in 
de B and one in Grade A Candidates should 
' good academic qualhficauons with teaching 
‘esearch or industrial experience Following 
> appointment the lecturers will be expected 
helped to acquire experience in one or two 
‘he following fields (1) Food science and 
nology (1) Physical and colloid chemistry 
high polymer chemistry (iv) fats and sur- 
acuse agents (v) paint technology (vi) 
ucal engineermg There will be opportunities 
research lending to higher degrees 

irther particulars of the posts, together with 
is on which to apply may be obtained from 
Principal 


JNDON TRANSPORT INVITE APPLICA- 
i for expenenced chemists for Senior. Scientific 
stant post Centra] Laboratory Chiswick, 
responsibility for section concerned with wide 
y of analyucal and invesugational work 
ing with detergents cleaning materials efu 
water treatment, weed killing disinfectants 
tucides adhesives fire extinguishing materials 
fes and leathercloths, preparation and revision 
Xaterial specificauons ete Good honours de 
or equivalent qualification. eaperience im mm- 
ry ability to prepare correspondence and re- 
s Salary range £980 by £25/£50 to £1 180 
imencing salary according to qualifications 

expenence medical exam contributory 
Fannuation scheme after probation —Appli- 
ms to Staff Officer (F/EV 507) London 
sport 55 Broadway SWI For acknow- 
ment enclose addressed envelope 














NATURE 


BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


Vacancies exist in the South Wales Laboratory 
for honours graduates in physics metallurgy and 
electrica] engincering to develop new processes 
for continuously applying protecuve coatings 10 
steel strip at high speeds Some postgraduate 
research or industrial experience 15 desirable 
The Inboratories are pleasantly stunted m Sinple- 
ton Path on the Gower coast side of Swansea 
Commencing salaries of up to £800 are offered 
according to age qualificauons and experience 
Post 1s superannuated under F SS U 

Written apphcauons only. quoung ‘ Coaungs ' 
to Personnel Offer, BISR A 11 Park Lane 
London W 1 


UNIVERSITY OF SYDNEY 
AUSTRALIA 

Applications are invited for the position of 
Lecturer/Senior Lecturer ır Bacteriology Appli- 
cams with experience in dental bacteriology will 
be preferred The salary for a Lecturer is within 
the range of £A 1 100 to £A 1450 per annum for 
a Senor Lecturer £A1500 to £A 1750 per 
ünnum, with annual increments of £A 50 The 
salary 1s subject to deductions under the State 
Superannuation Act The commencing salary will 
be fixed according to the qualifications and ex- 
perience of the successful applicant — Finance 
available for home purchase under Stoff Members 
Housing Scheme 

Further particulars and information as to the 
method of apphcauon may be obtained from the 
Secretary Association of Universities of the 
Brush Commonwealth, S$ Gordon Square 
London W C1 The closing date for the receipt 
of npplenuons in Australia and London ıs 
February 26 1955 


UNIVERSITY OF SYDNEY 
AUSTRALIA 


Applications are invited. for the position of 
Lecturer in Plant Pathology ‘The salary for a 
Lecturer is within the range of £A 1100 to 
£A 1450 per annum, with annual increments o^ 
£A 50 The salary ss subject to deductions under 
the State Superanquation Act commencing 
salary will be fixed according to the qualifications 
and expenence of the successful applicant 
Finance available for home purchase under Staff 
Members’ Housing Scheme 

Further particulars and information as to the 
method of application mav be obtained from the 
Secretary, Associanon of Universities of the 
British Commonweal h 5 Gordon Square London 
WCI! The closing date for the receipt of ap- 
on in Australia and London is Februar. 





UNIVERSITY OF SYDNEY 
AUSTRALIA 


Applications are invited for the posiuon of 
Systematic. Botanist The appointee will be ca- 
pected to lecture in such general courses in botany 
ns required and to tahe responsibility for 2 sma | 
teaching and research he-bariam Other things 
being equal preference will be given to on appl - 
cant whose research interests are in quantitauve 
nnd experimental taxonomy The salary 3s within 
the range of £A 1100 to £A 1450 per annum 
with annual increments of £A 50 The salary 1s 
subject to deductions under the State Superannua 
tion Act The commencing salary will be fixed 
according to the qualifications and experience of 
the successful applicant Finance available for 
home purchase under Staff Members’ Housing 
Scheme 

Further paruculars and information as to the 
method of applicauon may be obtained from the 
Secretary Association cf Universities of the 
Briush Commonwealth, 5 Gordon Square London 
WCi1 The closing date for the receipt of ap- 
piicatons, in Ausirala and London is February 
26 1955 


UNIVERSITY ‘OF SYDNEY 
AUSTRALIA 


The Senate will shortly proceed to an appoint- 
ment to the Chair of Anatomy Salary will be at 
the raie of £A 2500 per annum ‘There 1s a 
normal retirement. provision under the Professorial 
Superannuntion Scheme, and in addition a pen- 
ston of not less than £4 400 per annum upon 
reLurement after the age of sixty years — Finanze 
available for home purchase under Staff Members 
Housing Scheme The Senate reserves the right 
to fill the Chair by invitation 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary Associaton of Unnersities. of the 
British Commonwealth 5 Gordon Square Londen 
W CI The closing date for the receipt of ap- 
ao m Australia aid London is March 1 
1 
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UNIVERSITY OF LIVERPOOL 


Applications are invited for the following Fel- 
fowships (12) ICI Research Fellowships in 
Physics Chemistry Engineering Metallurgy and 
Pharmacology or any related subject to which 
some appointments may be made during the cur- 
rent academic year The appointments will date 
from October ! 1955 The salary will depend 
upon qualifications and experience but will nor- 
mally be within the range £600 to £900 per annum 
together with FSS U_ benefits nnd family allow- 
ances (u) Two Leverbulme Postgraduate Fel- 
lowships in the Faculty of Science tenable for 
one year at a value of £500 rencwable for a 
second year at a value of £550 

Applications three copies stating the Fellow- 
ship applied for age details of qualifications and 
experience publications. rescarch work :n progress 
and completed and an outline of the proposed 
field of research and in the case of the Lever- 
hulme Fellowships whether National Service re- 
quiremenis hase been fulfilled fogether with the 
names of two referees, should be received not 
Inter than March 1 1955@by the undersigned 
from whom further particulars may be obtained 
(Candidates overseas who find ıt more convenient 
to do so may send one cooy only by airmail ) 

STANLEY DUMBELL 
Registrar 


UNITED KINGDOM ATOMIC 


ENERGY AUTHORITY 

WEAPONS GROUP ALDERMASTON BERKS 

Requires Nuclear Physicists in the grades of 
Senior Scientific Officer and Scientific Officer to 
work with a 6 Mev Van de Graaff generator and 
other accelerators There are excellent facilities 
for orginal researc Applicants should have a 
first- or second-class honours degree in physics or 
an equivalent qualification but for the SSO 
posts some years’ postgraduate research experience 
m nuclear physics ts essentmi The salary ranges 
are Semor Scientific Officer £970 to £1 125 per 
annum and Scientific Officer £467 10s to £845 
per annum but these will be enhanced to cover 
conuibuuons to the Autbority's. Principal Super- 
annuauon Scheme which is to be introduced 
shortly Starting salary of Scientific Officers 1s 
assessed according to age qualifications and ct- 
perience Houses available within o rensonable 
period for married officers who lve outside the 
Establishment’s transport faciliues 

Applicauon form from Senor Recrunment 
Officer E, Aldermaston Berks Quote 
ref 348/ WGE/34 


MAKERERE COLLEGE 
THE UNIVERSITY COLLEGE OF EAST 
AFRICA 








Applications are invited from graduates in 
agneulture with further qualification or special ex- 
perience in agricultural engineering for (1) Lec- 
tureship or (2) Semor Lectureship in. Agriculture 
(Farm Mecbanmation) Salary (1) £960 bv £36 
to £1032 by £42 to £1,158 by £48 to £1 350 by 
£54 to £1404 per annum (2) £1 450 by £50 10 
£1650 per annum Cost of living allowance 10 
per cent of salary (mawmum £162 per annum) 
Child allowance £50 per annum (maximum £150 
per annum) FSSU Rent according 10 
quarters provided £45 to £85 per annum (includ- 
ing basic furniture) Paid passages for appointee 
and family (up to four adult passages) on appoint- 


ment termination and leave (three months every 
two years) Duties to be assumed about July ! 
1955 


Applicauons (six copies) gmving full quolifica- 
tions and experience and names of three referees 
to be received by February 7 by Secretary Inter- 
University Council for Higher Education in the 
Colomes 1 Gordon Square London WCI 
from whom further particulars may be obtamed 
M SSN 


CHEMICAL SOCIETY 

Assistant Librarian required = immediately 
Minimum qualifications AL A — Initial salary be- 
tween £400 to £600 according to age and experi- 
ence 

Anppicatons stating age education qualifics- 
uons and experience to be addressed to the 
Librarian The Chemical Society Burlington 
House Piccadilly London W I Closing date 
fourteen days after insertion of this advertisc- 
ment 


hoc —nÓÓ HÓA 

BIOCHEMICAL TECHNICIAN AND JUNIOR 
Technician required m Surgic&l Unit. Laboratory 
Salary Technician £470 to £545, Junior Tech- 
mean at age 20 £240 rising 10 £380 Modern 
and very well equipped laboratory specializing in 
electrolyte metabolism including isotope studies 
Applications staung age sex qualifications nnd 
experience should be sent to the Secretary St 
Mary's Hospital Medical School Paddington W 2 


lu 





CANBERRA UNIVERSITY 
COLLEGE 


Applications are mvited for appointment to the 
Robert Garran Chair of Law, and the Chairs of 
Mathematics, Philosophy and Psychology Appli- 
cations are also invited for appomtment to the 
vacant posts of Senior Lecturer in Classics, Senior 
Lecturer or Lecturer in Economic History Senior 
Lecturer in Political Science (Public Admmustra- 
tion), Lecturer in English, Lecturer im Mathe- 
matics, Lecturer in French, and Lecturer in 
Statistics (in the Department of Economics) 
Salary ranges are Professors £A 2498 per 
annum , Semor Lecturers £A 1,498 to £A 1,748 per 
annum, Lecturers £A 1,098 to £A 1 448 per annum 
(including a cost of hving adjustment at present 
£A 198 per annum) Commencing pomt within 
the range will be determined in accordance with 
the qualifications and experience of the applicant 

Further particulars, conditions of appoimtment, 
and the summary form which must accompany 
applications may be obtained from the Secretary, 
Association of Universities of the British Com- 
monwealth, 5 GordorSquare, London, W C 1, or 
from the undersigned Applications close, in 
Australia and London, Fees. E 1955 





OWEN, 
Registrar 
Canberra University College, 
Canberra, ACT, 
Australia 
CITY OF CARDIFF EDUCATION 
COMMITTEE 
COLLEGE OF TECHNOLOGY AND 
COMMERCE 
Principal Dr A Harvey, BSc, F Inst P 


Applications are 1nvited for the following posts 
(D Head of the Department of Chemistry and 
Biology Applicants must have had good teaching 
experience and also good experience in chemical 
industry The salary will be 1n accordance with 
Grade III of the Burnham Report—ie, £1,215 
by £25 to £1365 The successful candidate will 
be required to take up duty on September 1, 1955 
(2) Head of the Department of Engineering Ap- 
phcants who should be ether civil or mechanical 
engineers, must have good teaching and industrial 
experience The salary will be in accordance with 
Grade IV of the Burnham Report—ie , £1,365 by 
£25 to £1,515 The post 1s now vacant 

Forms of application and further particulars 
Of both of the above posts may be obtained from 
the undersigned on receipt of a stamped addressed 
foolscap envelope and should be returned as soon 





as possible 
ROBERT E PRESSWOOD, 
Director of Education 
City Hall, 
Cardiff 
LONDON HOSPITAL MEDICAL 


COLLEGE 
(UNIVERSITY OF LONDON) 
Applications are invited for the post of Demon- 
strator in Physiology which will shortly become 
vacant Initial salary, within scale £600 to £750 
will be dependent on qualhfications and experi- 
ence (This scale is subject to alteration under 
the revised salary scales) The successful candi- 
date wil be eligible for membership of the 
FSSU and family allowances of £50 per annum 
for each child 
Applications (three copies), together with the 
names of two referees, must be received by The 
Secretary, The London Hospital Medical College, 
Turner Street, E 1, within fourteen days of the 
appearance of this advertsement 


LONDON TRANSPORT INVITE APPLICA- 
tions from science graduates with first- or good 
second-class honours degrees in mathematics or 
mechanical sciences for Scientific Assistant II 
post, Operational Research Section 55 Broadway 
Salary £520 to £800 (men) Commencing salary 
according to age, qualifications and experience 
Medical examination Contributory superannua- 
ton scheme after probation —Applications to 
Staff Officer (F/EV 513), London Transport, 55 
Broadway, SW 1 For acknowledgement enclose 
addressed envelope 


WAR DEPARTMENT REQUIRES TWO LEC- 
turers at REME Training Centre, Arborfield 
Qualifications An engineering or science degree , 
lecturing experience , and specialist knowledge of 
either electrical engineering or electronics, or 
survey mechanism, Salary m accordance with 
Burnham Techmcal Scale for Assistant B with 
allowgnces for degree, other special qualifications 
and für extra working time compared with Techni- 
cal Colleges Normal Teachers’ Superannuation 
--Full parnculars and application forms from 
Ministry of Labour and National Service, Tech- 
meal and Scientific Register (K), 26 King Street, 
London S W 1, quoting Ref D 679/54A 
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NATIONAL COAL BOARD 
DURHAM DIVISION 

Chemist with honours degree or equivalent re- 
quired for work on plant and laboratory investi- 
gational problems concerned with the carboniza- 
ton of coal Candidates with experience of re- 
search work preferred Starting salary according 
to quahfications and experience on scale of 
Scientist. Grade III, £500 by £25 to £950 

Applications, with full details, within ten days 
to Administrative Officer, Scientific Headquarters, 
National Coal Board Durham Division, 1-5 Forth 
Lane, Newcastle upon Tyne, 1 


NATIONAL INSTITUTE FOR 


RESEARCH IN DAIRYING 
(UNIVERSITY OF READING) 

A vacancy exists in the Nutrition. Department 
for an Expermental Officer to assist ın biochermi- 
cal research 1nvolving chromatography and electro- 
phoresis Previous experience would be an ad- 
vantage Salary scale (men) £715 to £890, with 
superannuation 

Graduates and others with equivalent qualifica- 
tions may apply, giving the names of two referees, 
to the Secretary, NIRD, Shinfield, Reading 
Quote reference 55/2 


UNIVERSITY OF HULL 


Applications are invited for the Chair of 
Physics Minimum salary £2,000 per annum, 
with FSS U_ and children's allowances 

Further particulars may be obtained from the 
Registrar, to whom applications (twelve copies), 
together with the names of three referees, should 
be submitted not later than February 28, 1955 


APPOINTMENTS VACANT 


WOOL INDUSTRIES RESEARCH 
ASSOCIATION 


Physicists with honcurs degree required for 
(1) Fundamental research on adhesion, friction 
and abrasion (2) Weaving research The work 
involves experimental and analytical investigations 
on looms and in the laboratory, it requires 
mechanical aptitude and a liking for classical 
physics Age 22 to 26 Previous research experi- 
ence not essential Commencing salary according 
to age and experience in range £530 to £845 per 
annum for post (1), and £530 to £665 per annum 
for post (2), FSSU_ benefits 

Applications to Wool Industries Research 
Association, Torridon Headingley Leeds 6 


MEDICAL REPRESENTATIVES BRITISH 
subsidiary of leading American ethical pharma- 
ceutical house have vacancies in several areas for 
Medical Representatives Good starting salary 
and expenses Car provided Applications with 
full particulars of age, qualifications, experience 
and salary required in writing only, to the 
Manager, Pfizer, Ltd, 137-139 Sandgate Road 
Folkestone, Kent 


GRADUATE CHEMIST, METALLURGIST 
or Chemical Engin.er required, to deal with prob- 
lems relating to the installation of electroplating 
plant and process contro! Applicants must have 
completed military service and be willing to travel 
—Apply Electro-Chemical Engineering Co, Ltd, 
161 Queens Road Weybridge Surrey 


SCIENTIFIC PERSONNEL OFFICER RE- 
quired for Dunlop Research Centre near Birm- 
ingham, serving the Dunlop Group Chief duties 
will be the recruitment of graduate staff and the 
general working arrangements for research person- 
nel Should already have experience in the selec- 
tion of science graduates for industry possibly on 
a university appointments board, and accustomed 
to confer with professors and teaching staff of 
universities and technical colleges Would be re- 
quired to exercise initiative 1n contacting managers 
to find out what staff is required, suggesting the 
types of people to be engaged, deciding where 
such people are most likely to be found and in 
finding them This is a high level appointment 
and salary will be appropriate to qualifications 
and experience —Applications should be made to 
Staff Traming and Appointments Office, Dunlop 
Rubber Company Limited, Fort Dunlop, Erding- 
ton Birmingham 24 


INDUSTRIAL STATISTICIAN QUALIFIED 
or experienced im industrial applications of statis- 
tics such as planning of experiments interpreta- 
tion of data quality control of raw materials and 
finished products etc . This 1s 2 new appoint- 
ment Salary £700 to £1 200 according to quali- 
fications —Please apply for further particulars and 
application form to Chief Personnel Officer, J 
Bibby & Sons, Ltd, 57 Great Howard Street, 
Liverpool 3, quoting reference E 15 Applica- 
tions will be treated in confidence 




















ASSOCIATED ELECTRICAL 
INDUSTRIES LIMITED 
FUNDAMENTAL RESEARCH LABORAT 
NUCLEAR PHYSICS AND GASEOU 
DISCHARGE RESEARCH 
Applications are invited for posts as Phys 
for fundamental research 1n nuclear physics 
in the physics of gascous discharges Appl 
should have a good honours or Ph D degree 
prefcrably be under 28 years of age 
Applicants should send full particulars, in 
ing, to the Personne! Officer, Research Labor? 
Associated Electrical Industries, Limited, ^ 
maston Court, Aldermaston, Berks 


THE BTH COMPANY HAVE 
vacancy in their Research Laboratory f 
a Chemist or Physicist to engage in t 
preparanon and processing of silicon f 
use as a crystal rectifier at ultra-high b 
quency —Applicants should possess a deg 
in physics or in chemistry and should wri 
giving their age and other particulars to t 
Director of Research, British Thomso 
Houston Co, Ltd, Rugby, quoting Ref 
ence ATJ 





PROFESSIONALLY QUALIFIED EH 
gineers and Physicists are required to € 
plore and develop new circuits based « 
transistors —Applicants should write to t 
Director of Research, British Thomsc 
Houston Co, Ltd, Rugby, quoting ref 
ence BR and stating their age, qualific 
tions and experience 





THE BTH COMPANY HAV 
vacancies in their research laboratory fi 
Assistants im the production, treatment at 
processing of silicon im very pure forr 
Applicants should have some chemic 
knowledge and preferably hold a nation 
certificate im chemistry or physics —Thi 
should write, giving their age and other pa 
ticulars to the Director of Research, Brite 
Thomson-Houston Co, Ltd,  Rugb 
quoting reference ON 





PHOTOGRAPHIC LABORATORY y 
ancy exists for experienced person (prefer 
female), not over 35, to take charge of ro 
work in photographic, spectrographic an 
tadiographic sections in Research Laborator 
North London area Excellent working c 
tons, responsible position, good salary in 
cordance with experience —Apply by lette 
Personnel Manager Ref P, Murex Welding 
cesses, Ltd Waltham Cross, Herts 





ORGANIC CHEMIST REQUIRED IN C 
bridge to take part in Dr W E Rupper's : 
dealing with physiologically active compo. 
Salary according to age, qualifications, and 
perience, but £600 per annum minimum —V 
(quoting No 996), with fullest particulars 
salary required to Personnel Manager, F 
Pest Control, Ltd , Bourn, Cambridge 


SALES REPRESENTATIVE REQUIR 
London office of chemical manufacturers to + 
London and Southern Counties Appli 
should have chemical degree or traimng to 
standard and be interested in sales side 
23 to 30 Good salary Company's car 
cellent prospects —Apply, with full partic. 
to Box 621, T G Scott and Son, Ltd, 143 
Regent Street, London, W 1 


CHEMISTS AND PHYSICISTS ARE 
quired for a petroleum research station near | 
don Candidates should be aged 20 to 26 
first- or second-class honours degrees, and sb 
have fulfilled National Service obhgations ^ 
vious industrial laboratory experience desir 
but not essential Good working conditions 
contributory pension scheme Salary accordit 
age and qualifications — Write. giving full dei 
and quoting H 3028 to Box 7191, c/o 191 € 
ham House, EC2 


ANALYTICAL CHEMIST THE BRII 
Drug Houses Ltd, Graham Street, London, 
require an Analytcal Chemist for work on 
analysis of organic pharmaceutical compou 
Cand'dates should be of BSc standard Pre 
experience desirable but not essential S; 
according to quahfications and experience } 
day week, canteen, sports club, pension and p 
sharing schemes — Write stating age, experi 
it any, to the Staff Manager 
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MECHANICAL ENGINEER 


VACANCY EXISTS AT ALUMINIUM 
<atories Limited, Banbury Oxon, for a 
ucal engmeenng graduate terested in 

deformation research Preference will be 

to a graduate who has already had some 

ch experience in this field, and who has n 

"edge of current theoretical and experimenta! 
siques in plasuc flow problems Imtally, thc 
ful applicant would be required to continue 
isung programme of research ito the role 
ibricants in metal deformation processes 
would be opportunity for a suitable candi- 
to lead a section engaged m general metal 
mauon researches within one or two years 
ssion of a higher degree would be an advan- 
in this intter connecuon —Applicauons 
« full paruculnrs of past training and experi- 
should be addressed in confidence to the 
aor of Research Alumimum Laboratories 
ed Banbury Orona 


eee 
SRRANTI LIMITED EDINBURGH, RE- 
D graduate Physical Chemist t0 build up and 
charge of a small laboratory group and to 
in co-operation. with development teams en- 
x on the design of novel precision. electrical 
mechanical equipment required by high 
ty government contracts The problems 
«g from this work cover a wide field and 
de metallurgy properues of materials appli- 
as of resins, lubricants anti-corrosion surfac. 
es etc, and there i5 full scope for initintive 
1 expanding orgamzation This is n senior 
niment nnd candidates should preferably 
had several years industrial experience The 
7 will be commensurate with the responsi- 
s-~~Applications should be made to the 
nne] Department, Messrs Ferranu Lid, 
ei Toll Edinburgh 5, quoting reference 


D ————— 
YE BRITISH CERAMIC RESEARCH 
manon has vacancies for honours graduates 
aysics or chemistry. for work on a wide range 
roblems in the ceramic industry — Previous 
cience in this field 1s not essenual The ap- 
ments, which carry superannuauon under 
» U, arc permanent and offer good prospects 
y will depend on nge qualifications and ex- 
nce, but will be within the range £450 to 
for Scienufic Officers, and £830 to £1,070 for 
er Scientific Officers —Applications together 
full details should be sent to the Director of 

Queens Road, Penkhull, Stoke-on- 
t 


— —— 
-ADUATE CHEMIST OR ENGINEER RE- 
d by Research Association to apply in mem- 
factories results of research — Position suit- 
young man recently qualified or some ex- 
ace Good starting salary excellent pros- 
; Pension scheme —Write particulars tram- 
experience to Director British Launderers" 
arch Association The Laboratories, Hill View 
ens, Hendon NW4 


NNN 
QUALIFIED CHEMIST IS DESIRED BY 
ll-known Yorkshire firm manufacturing surgi 
pilasters and dressings and pharmaceutical 
acts The successful applicant will be re- 
d to thhe up the position of Principal Assis- 
to the Control Chemist in their Hull factory 
num second-class honours tn chemistry or 
UC by exammation necessary An interest 
anlyticnl techniques and physical testing 13 
ual although the post 3 partly supervisory 
ous experience is desirable, though not essen- 
nnd the position 13 for a man below 30 years 
ie —Reply to Smith and Nephew Research 
Hunsdon Laboratories, Ware, Hertfordshire 


IPRINOL LTD WISHES TO APPOINT A 
nica] Sales Representative to forward the 
nauon of new fungicides Applicants 
d preferably possess a qualification in myco 
bacteriology or an allied science, and pre- 
experience im technical sales Technical 
Sentaüves with sales experience mm manu- 
ting Or processing industries, where con- 
Wion has to be given to the possibility of 
W or bactenological attack, may be con- 
1d -Full details of qualifications and expen 
should be sent 1n the first pince to Personnel 
ger Imperial Smelting Corporation, Ltd 
4ndrew's Road Avonmouth, quoting Refe-- 


2 


IGINEER AGED 25 /35 WITH_ELECTRI- 
w physicist degree required by Cable Com- 
in London area for development work on 
g equipment for telecommunication cables 
anent and penstonable position at salary 
gensurate with expenence and qualifications 
iply, giving full paruculars to Box 617, T G 

and Son, Ltd, 143-147 Regent Street 
lon, W1 
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A PROFESSIONALLY QUALIFIED 
Engineer or Physicist is required for the 
development of electric.] spark erosion 
methods as applied to the cutting of hard 
metals Applicants shouid write to the 
Thomson- 


Director of Research, British 
Houston Co Ltd, Rugby, quoung refer- 
ence BL, and stating their age, qualifications 
and experience 





METALLURGICAL CHEMIST REQUIRED, 
for & large organization now situated in London 
but soon moving to Debden, near Loughton 
Essex Applicants should have expenence in 
electro-deposition processes, modern tesung and 
quality control techniques, and preferably some 
experience in a field of research The post would 
carry responsibilities for production by existing 
processes for technical developments, and for the 
teplanning at the new factory which these devel- 
opments would necessitate The appointment 
would be permanent and pnsionable under a 
non-contributory scheme and facilities for house 
purchase would be made available if required 
—Candidates, who should be 3riusb by birth and 
under age 35, should write, stating age full details 
ot education traimng and experience, to Box 
R796 c/o Streets 110 Old Broad Street EC2 


REQUIRED, A QUALIFIED CHEMIST TO 
tahe charge of small Pharmaceutical Analytical 
Laboratory, preferably with experience in this 
work The laboratory is situated in Bristol 
Salary £600 to £700 according to expenence and 
qualifications —Applicauons, gving full details to 
be sent to Box 616, T G Scott and Son, Ltd 
143-147 Regent Street, London, W 1 


REQUIRED, A QUALIFIED CHEMIST, TO 
tahke charge of small Pharmeceuucal Analyucal 
Laboratory preferably with experience in this 
work The laboratory 1s situated in Bristol 
Salary £600 to £700, according to experience und 
qualifications —Applications, giving full details, 
to be sent to Box 620, T G Scott and Son Lid 
143-147 Regent Street London W 1 


BAKELITE LIMITED HAVE VACANCIES 
at their Aycuffe (Co Durbom) works for two 
young qualified Chemists and a young Chemical 
Engineer Applicants should have n BSc degree 
or equivalent, and some industrial experience 

work concerns chemical and chemical engin- 
eering investigation into problems arising m the 
manufacture of PVC resins and compounds 
nnd the manufacture of products based upon 
PVC resins Solares will be tn the range of 
£650 to £850 per annum in accordance with age 
and experience ——Applications should be addressed 
to the Personnel Manager Bakelite, Limsed, 12 
Hobart Place London SW tI 


RESEARCH AND DEVELOPMENT 
Ferodo, Limited have vacancis for both Tech- 
nical Assistants and graduate Technical Officers 
The Assistants should preferably bave advanced 
leve] GC E tm physics or chemistry, while some 
industrial experience, parucularly of moulding 
or related technologies, would be advantageous 
The work 1s concerned with the development of 
various types of friction products and offers good 
opportunities for men with imigauve and enthu- 
siasm for the development of products in a new 
field Contributory pension scaeme compulsory 
—Applicanons giving full details of age, educa- 
ton industrial experience, etc, and quoting zy 
RAD, to Personnel Manager Ferodo Limit 
Chapel en-le-Frith via Stockport 


TECHNICAL SALES REPRESENTATIVE 
age 25 to 32 of good approach required by well 
known Company, to specialize in non-selecuve 
weed control products Knewledge of soils, 
weeds and mechanical appliance, desirable Five- 
day working week —Apply in writing, staung 
qualifications and salary required, to Box 8253 
c/o Charles Barker & Sons Ltd, 31 Budge Row 
Lendon EC4 


APPLICATIONS ARE INVITED FROM RE- 
cently qualified male Chemusts far interesting pro- 
gressive post in cereal laboratory Work will 
involve non-rouune analysis and research Ap 
phcants should be in 20 to 25 age group Five- 
day week nnd pension scheme in operation — 
Write, giving full particulars of academic qualifi- 
cnuons and experience to Personne! Manager (L), 
Quaker Oats, Limited Bridge Rond, Southall, 
Middlesex x 


|p———— 
WEST OF ENGLAND MANAGER RE- 
quired by dealers ww chemucal and scientific 
apparatus~—Send full detis of experience age 
and salary required to Box 615, T G Scott and 
Son, Ltd , 143-147 Regent Street, London W 1 
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TEXTILE CAREERS BRITISH NYLON 
Spinners, ted have several vacancies for 
young graduates who will be given extensive tech- 
nological unng, enabling them to become 
specialists im this expanding organization The 
ideal qualificauon 13 a university degree in phy- 
sics engineering or textiles, and candidates must 
have a natural bias towards apphed work The 
selected candidates will be put to worh under 
the supervision of experts, and traming will in- 
clude a thorough grounding m the manufactunng 
of yarns and fibres, and later in ther develop- 
ment and processing to meet changing market 
requirements Upon successful completion of 
this training, 1t 13 intended to employ these gradu- 
ates in responsible positions on either technical 
development and experimental work or in the 
field of technical service There will nlso be 
openings on the commercia! side of the business, 
in which specialized knowledge can be applied to 
the development of new end-uses for the Com- 
pany's products A realistic safary will be paid 
during taming and these vacancies offer excep- 
tional opportunities to mc who are willing to 
work hard with a specific object and in a climate 
of technical stimulation and progress —Letters 
should contain full details of academic achieve- 
ments and a frank statement of ambitions and m- 
clnanons, these should be addressed to the 
Personnel Manager, British Nylon Spinners 
Limited Pontypool and will be treated with strict 
confidence Candidates invited. for interview will 
be given a very clear impression of all that is 
implied by this new type of career 


THE ENGLISH ELECTRIC COMPANY IN- 
vites applications for progressive posts im the 
Mathemaucal Physics Group of the Guided 
Weapons Division Luton The work comprises 
theoretical analysis relating to a wide range of 
engineering problems and the application of elec- 
tronic analogue and digital computers to their 
solution Applicants should hold at least on 
honours degree in mathematics, physics or en- 
gineering and should preferably have bad several 
years’ experience in engineering research The 
salary will be in accordance with qualifications 
and experience Assistance with housing ac- 
commodation may be given-—Applications to 
Dent X 336-7 Sunnd, W C2 quoung Ref 





SMITHS AIRCRAFT INSTRUMENTS LTD 
bave vacancies in them Engine Controls Depart- 
ment for Semor and Jumor Graduate Engineers 
and Physicists interested in research and develop- 
ment of automatic controls for acro gas turbines 
Experience in, and knowledge of theoretical and/ 
Or practical aspects of servo mechanisms, or mag- 
netic amphfier and electronic techniques or 
electro-mechanical equipment, together with an 
appreciquon of the requirements for srborne 
equipment, would be an advantage Salary 
would be commensurate with qualifications and 
experience —Apply giving details and qualifica- 
uons, quoung Reference 49/EN to The Person- 
nel Department, Smiths Aircraft Instruments Lid, 
Bishop's Cleeve, near Cheltenham, Glos 


BACTERIOLOGIST WITH UNIVERSITY 
degree, wanted to take charge of laboratory pro- 
dacing veterinary sera and vaccines Must be 
experienced in laboratory techniques and have 
bad at least two years" practical experience 
Knowledge of veterinary work an advantage, but 
not essenual~-Box 619 T G Scott and Son, 
Ltd 143-147 Regent Sueet London W 1 


A_LARGE AND WELL-KNOWN CHEMI- 
cal Company invites applications for an important 
post as Works Manager of n modern chemical 
plant Applicants should be aged 38 to 45 and 
have a degree in chemistry or chemical engineer- 
mg Considerable experience. of manngement is 
essential and candidates should have the abihty 
to apply modern management methods and to 
lead a production team A substantial salary will 
bs paid Further details of the post, sts loca- 
ton and the company's faciliues will be mven to 
those selected for interview —Applications which 
will be treated confidentially, should give full 
details of qualifications experience and present 
salary and should be addressed to Box 8252 c/o 
Charles Barker and Sons Ltd, 31 Budge Row 
London EC4 


ENGINEER AGED 22/35 REQUIRED BY 
Cable Company in London aren for testing and 
mamtenance of electromc equipment in new pm- 
struments for automauc testing’ of telecommunaica- 
tion cables —Apply giving full particulars to Box 
618, T G Scott and Son, Ltd, 143-147 Regent 
Street London 1 


Padano 
LADY CHEMIST GRADUATE OR HNC 
required for anniysis of electroplating and nliled 
solutions —Apply  Electro-Chemica] Engineering 
Co, Ltd, 161 Queens Road Weybridge Surrey 


liv 
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Advertisers please note You must add 
“ Apply Employment Exchange" unless the 
employment advertised or the workers re- 
quired are excepted under the Notification of 
Vacancies Order 


THE SHELL PETROLEUM COMPANY, 
Limited, invites apphcattons from Organic Che- 
musts with a good honours degree, or equivalent, 
and preferably under 30 years of age, for post 
their research centre, — Thornton-le-Moors 
Cheshire The position entails maintaining close 
contact with the activities of the laboratories, 
and the progressing of patentable aspects of in- 
vestigations in the petroleum lubricants and 
derived chemical fields Starrag salary accord- 
ing to qualtfications and experience, pension benc- 
fits —Write, giving full details of age qualifica- 
trons, marital sta us, to the Shell Petroleum Com- 
pany, Limited, Staff Department (R/T), St 
Helen's Court, London, EC 3 


NUCLEAR  PH3«gICS SECTION OF A 
laboratory for long-term research The follow- 
ing appointments are available Research Physi- 
cit A good honours degree or Ph D in physics 
1s required Applicants should preferably have 
a nuclear physics background or have some 
experience of research in this branch (and have 
fulfilled their obligations under the National 
Services Act) Research Assistant Applicants 
must have reached higher national or pass degree 
standard in electrical engineering or physics, and 
have had experience in electronics or with elec- 
trical or vacuum apparatus — Applicants should 
send full particulars im writing to the Personnel 
Officer, Research Laboratory, Associated Electrical 
Industries Limited, Aldermaston Court, Alder- 
maston, Berks 


RESEARCH METALLURGIST REQUIRED 
to undertake investigations on metallurgical 
problems associated with the machining and cold 
forming of metals Candidates should possess a 

The position ts permanent and 
good prospects for advancement 
Superannuation scheme m operation —Send full 
details, including age experience, qualifications 
and salary required to Box 614, T G Scott and 
Son, Ltd , 143-147 Regent Street London W 1 


WANTED A MAN TO TAKE CHARGE OF 
new division on nuclear pile instrumentation 
The division is small at the moment but expected 
to expand considerably in the coming years and a 
very attractive career 18 Offered to the right man 
Experiehce ın servo systems and electronic 
circuitry 1s essential —Particulars, quoting refer- 
ence R13, to the Personnel Officer, Ericsson Tele- 
phones Limited, Beeston, near Nottingham 


ORGANIC RESEARCH CHEMIST RE- 
quired by company manufacturing fine and tech- 
nical chemicals The work wil be mainly on 
hydrogenation of aromatic compounds, with parti- 
cular reference to stereochemistry of products 
Honours graduates preferred, some industrial re- 
search experience desirable Initial salary up to 
£850 The post can be regarded as permanent 
and pensionable —Apply, in writing, stating age 
and giving details of education and experience to 
Personnel Manager, Howards of Ilford, Ltd, 
Ilford, Essex 


APPOINTMENTS WANTED 


GOING TO SEED FIRST-CLASS 
MSc, life experience asphalt and colouring 
matter trade, seeks humble clerica] post in order 
to live Can't afford further advert —Box 622, 
T G Scott and Son, Ltd, 143-147 Regent Street 
London W1 


FOR SALE AND WANTED 


FOR SALE, HILGER & WATTS’ BIOCHEM 
Absorptiometer H 627 Constant Voltage Trans- 
former (190-260 voits, 50 cycles) twelve Test 
Tubes, Filters — £10 —Appiy John Morrell & Co, 
Lid, Bardney, Lincoln 


FOR SALE  OERTLING 48 ANALYTICAL 
Balance, Leitz Microscope and other equipment — 
A Bennett FRIC, 8 Brownlow Rd, Redhill 


MISCELLANEOUS 


ELECTRONICS APPLIED TO INDUSTRY 
Learn the basic principles and applications with 
our modern self-study course Experimental 
work included if required —Free Brochure from 
EMI Institutes, Dept N.56, London, W4 
(Associated with HM V) 
































GRANTS & SCHOLARSHIPS 


NUFFIELD FOUNDATION 


FELLOWSHIPS AND SCHOLARSHIPS IN 
DENTISTRY 

The Nuffield Foundation invites applications 
from citizens of the United Kingdom, for Fellow- 
ships and Scholarships in Dentistry To heip the 
advancement of teaching and research on dental 
health and disease, the Foundation is prepared to 
award a number of fellowships (1) to enable selec- 
ted men and women with dental qualifications to 
receive such additional traiming in pure and ap 
pled science as is desirable to fit them for an 
academic career m dentistry (but not to obtain a 
medical qualification), and (n) to enable selected 
university graduates imn medicine and science to 
receive traimng that will quahfy them to under- 
take teaching and fundamental research on dental 
health and disease The Foundation ts also pre- 
pared to award a limited number of scholarships 
to assist students of outstanding ability attending 
a university dental school to devote one or two 
years to further studies of the basic sciences 

Applications for fellowships should be received 
by March 1 annually and for scholarships by June 
30 annually Copies of the conditions of both 
fellowships and scholarships and the application 
forms are obtamable from the Director, Thc 
Nuffield Foundation, Nuffield Lodge, Regent's 
Park, London, NW 1 

L FARRER-BROWN 
Director of the Nuffield Foundation 


NUFFIELD FOUNDATION 
BIOLOGICAL SCHOLARSHIPS AND 
BURSARIES 


The Nuffield Foundation, as part of its pro- 
grame for the advancement of biological studies, 
is prepared to offer for the academic year 1955-6 
a limited number of scholarships and bursaries 
to enable persons who have graduated ın physics 
chemistry, mathematics or engineering, but who 
have had no training in a biological subject, to 
receive such training in biology as will enable 
them in due course to undertake research and 
teaching in the United. Kingdom in the biological 
sciences The scholarships, which are senor 
awards, are intended for persons who have al- 
ready undertaken some postgraduate research in 
their own subject The bursaries are intended to 
enable those who have recently graduated to com- 
plete a course of trang in biological subjects, 
including, 1f considered necessary, a full honours 
degree course in biology In the case of both 
scholars and bursars the Foundation will pay the 
cost of university and/or college fees ın addition 
to a maintenance award Graduates of universi- 
tres in the United Kingdom, of either sex and 
preferably between the ages of 22 and 35, are 
eligible to apply 

Applications for awards in 1955 must be re- 
ceived before April 1, 1955, by the Director, The 
Nuffield Foundation, Nuffield Lodge, Regent’s 
Park, London, NW 1, from whom further par- 
tculars and application forms can be obtained 

L FARRER-BROWN, 
Director of the Nuffield Foundation 


FISHERIES RESEARCH 
STUDENTSHIP 


The Secretary of State for the Colomes will 
award a Fisheries Research Studentship with a 
view to fitting the holder for fisheries research 
work ın the Federation of Malaya as a member 
of the Research Branch of Her Majesty's Over- 
sea Civil Service The work will involve study of 
the digestive enzymes of cultivated fish, with a 
view to securing the best use of natural and added 
foods in tropical fishponds, and chemical and bio- 
chemical analyses of the pond water, mud, plank- 
ton and fish, aiming at an increase im the effici- 
ency of fish farming The Studentship will be 
tenable at a United Kingdom Umniwwersity, for 
twelve months in the first instance The holder 
will be required to undertake to serve subse- 
quently for at least three years overseas Mim- 
mum academic qualification a good second-class 
honours degree ın biochemistry, physiology, 
zoology or botany The value of the Studentship 
is between £25 and £34 10s a month, tax free 
according to the location of training with addı- 
uonal allowances for married candidates Tuttion 
fees and certam other expenses will be paid in 
addition Applications are invited. both from 
persons already possessing the required degree 
and from those who expect to qualify in 1955 

Applications to the Director of Recruitment, 
Colonial Office, Sanctuary Buildings, Great Smith 
Street, London, S W 1, quoting reference BCD 
418/324/01 





THE ROYAL SOCIETY 


RUTHERFORD SCHOLARSHIP 

Applications are invited from graduates 
university within the British Commonwealt> 
are under 26 years of age on October 1, 
for the Rutherford Scholarship This v 
awarded for research in any branch of the } 
Sciences, but some preference will be gn 
favour of candidates who propose to work 
perimental physics It will be tenable for 
years in some part of the British Common 
other than that in which the applicant grad 
The value of the scholarship will be adjus 
meet the circumstances of the appointment 
held in the United Kingdom it will be m 
than £450 per annum Additional allo 
may be granted for travel, university fee 
The appoinunent will date from October 1, 
The appointment will be made by the Pre 
and Council of the Royal Society 

Appheation from umversity graduates ¢ 
the United Kingdom should be made t 
ther universities to the Royal Commussion í 
Exhibition of 1851, on forms of applicat 
the 1851 Exhibition Science Research Schol 
Application from university graduates 1 
United Kingdom should be made before Fel 
15 1955, on forms obtainable from the As 
Secretary, Royal Society, Burlington 1 
London W1 


UNIVERSITY OF DURHAN* 
KING'S COLLEGE NEWCASTLE UR 


GEORGE ANGUS STUDENTSHIP 
Applications are invited for the above 
tioned Studentship, of the value of £35 
annum, which 1s available annually for posts 
ate research in the Department of either Ct 
try, Physics or Mechanical Engincering as a 
of a gift from Messrs George Angus and 
Ltd, of Newcastle upon Tyne The St 
ship 18 open to graduates of approved unive 
or the holders of approved qualifications 
tenable for two years, but may be renewed 
third year in special circumstances 
Forms of application and further part: 
may be obtained from the undersigned, to 
completed application forms must be return 
January 31, 1955 
G R HANSON, 
Registrar of King's Collé 


NUFFIELD FOUNDATION 
SOCIOLOGICAL SCHOLARSHIPS AN 
BURSARIES 
The Nuffield Foundation, in pursuance + 
programme for the advancement of sociol 
studies, 18 prepared to offer for the academi 
1955-6 a small number of scholarships ano 
saries to enable graduates in academic su 
other than the social sciences, psychology or 
omucs, to study the social sciences The Fo 
ton's particular object 1s to enable me 
women, who are already well qualified in 
disciplines, particularly the natural sciences « 
humanities, to receive a traming in for exo 
Political science, social psychology, anthrop: 
social statistics and sociology generally (bu 
economics) so that ın due course they may 1 
take research or teaching in the United Kit 
in those subjects The scholarships, whic 
the senior awards, are intended for persom 
have already undertaken some postgraduate 
m their own subject The bursaries are int 
to enable those who have recently graduat 
take a course of traimng in sociological sut 
In the case of both scholars and bursar 
Foundation will pay the cost of university a 
college fees in addition to a maintenance a 
Graduates of universities in the United King 
of either sex and preferably between the ag 
22 and 35, are eligible to apply 
Applications for awards in 1955 must b 
ceived before May 1, 1955, by the Director, 
Nuffield Foundation, Nuffield Lodge, Rg 
Park, London, N W 1, from whom full parti 
and apphcation forms can be obtained 
L FARRER-BROW 
Director of the Nuffield Found. 


BEIT FELLOWSHIPS FOR 
SCIENTIFIC RESEARCH 


Notice is hereby given that the Thirty-se 
Election of Fellows will take place on or% 
July 7, 1955 At preseut one Fellowship 1s: 
able each year Applications must be receive 
or before March 1, 1955, and candidates mu 
under the age of 25 on the date of election 

Forms of application. and all information 
be obtained by letter addressed to the Regr 
Imperial College, South Kensington, Lor 
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IF YOU WANT TO PROJECT 


35mm. film strips, 2"x2" or 31"x31" slides, 
Continental slides, micro slides, specimens, 
models, drawings, blueprints, photographs, 
graphs, etc., etc.... 





THERE IS ONLY 
ONE ANSWER 


*EPIVISOR" 


(Registered Trade Mark) 


EPIDIASCOPE 








This versatile instrument enables you to project 


greatly enlarged and perfectly defined images of flat 
and solid objects, as well as film strips and slides It 1s 
indispensable in research and in trainmg Full details 
will gladly be sent on request, together with the name of 
your nearest dealer, who will be pleased to demonstrate 


Sole Wholesale Distributors . 
NEVILLE BROWN & CO LTD, 77 NEWMAN ST, LONDON, W! 


NIDAVESIIEBRS 


PARAHYDROXYBENZOATES GALLATES 


The wl known E tell ( veran —— 
M EM 

d, 
fred svc BE 
anual pulpores- PHENOXETOL 


NIPA LABORATORIES LTD., TREFOREST TRADING ESTATE. -Near GARDIFF 
Telephone: Treforest 2128/9 ; 

Sole Distributors for the U K É 
s SAMUELSON & CO, ROMAN WALL HOUSE, I, CRUTCHED FRIARS, LONDON, E.C.3 Tel Royal 2117/8 
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Precision-buit Microscot 








PRIOR 


“UNIVERSAL” 
BINOCULAR 
MICROSCOPE 


A precision instrument 
made by Specialists 
for Specialists 


Laboratory 
work... 














$ 


Available with Vertic 
Binocular and Monocule 
Bodies 
Flat Top or Circular rc 
tating mechanical stage 
Standard Objectives an 
Eyepieces of all power 


* 





~ Details on Request 


W. R. Prior & Co. LTD. 


NORTHGATE END BISHOP'S STORTFORI 
HERTFORDSHIRE 


Special hard porcelain for chemical and scientific use G/ATRROIDIE RAY 
has been produced by Royal Doulton for over 30 years 
It combines the following advantages POML/AROGIRAIP Rt 








€ Excellent resistance to high temperatures and For Accurate and Speed ] 
to thermal shock caused by temperature ud Sp edy Analysis 
fluctuations = 
METALLURGICAL INORGANIC 


@ The glaze, which 1s perfectly married to the 
body of the ware, withstands the strain of 
heating up and cooling down ORGANIC 

@ The use of first quality raw materials gives 
the finished product high resistance to 
chemical attack 


€ The raw materials are carefully selected to 
ensure freedom from iron contamination. BIOCHEM! CAL 
€ High mechanical strength 1s apparent even 1n DEUS ERE: 


the thin-walled articles normally used in - 
laboratory practice 


Write for further details to Doulton & Co. Limited, QUALITATIVE 
Industrial Ceramics Division, Dept. C, Doulton House, 
Albert Embankment, London, S.E 1. 


Koya 
DOULTO Ne | 


QUANTITATIVE 


` 


ROUTINE - SPECIAL RESEARCH 


Write for leaflets 
LABORATORY Hr SOUTHERN INSTRUMENTS LTI 


Special Products Division 
CAMBERLEY - SURREY Phone: Camberley 2: 
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REICHERT 
MICROTOMES 
















vorn 


üaZz-ro»mu 
*«Uducuz- 


ERECT IMAGE 
DISSECTION & INSPECTION 


MICROSCOPE 


Features include clear working space 

under objective and optional self- 

contained spotlight using sub miniature 
bulb mounted under prism box 


npud 


SCIENTIFIC INSTRUMENT CO LTD 
ABINGDON, BERKS 





for 


SECTION PERFECTION 


The Reichert OME Sliding Microtome, shown 
above, 1s undoubtedly the best all-round instrument 
available It will cut equally well paraffin, celloidin, 
and frozen specimens, and experience has shown 





again and again that this instrument 1s capable of 





RAYNER solving the toughest and most difficult sectioning 
problems The OME microtome incorporates 


REFRACTOMETER fully automatic feed from 1 to 30 microns, univers- 


ally adjustable knife clamp to take knives between 
160 and 240 mm length and the invaluable Naples 
object clamp for precise block location 


The Freezing Microtome OMP 1s remarkable for the 
design of its knife carrier which permits correct cutting 
angle adjustment and 1s permanently supported by the 
knife track Equally well known 1s the Rotary Micro- 
tome OMS with Automatic Ribbon Conveyor 





Price: In case with 181 fluid, yellow filter and 


polarizing filter, £15 16s We keep comprehensive stocks of superior 


quality microtome knives, hand-made for us in ' 

Scale 1 30-186 ın itervals of 001 Estimation Heidelberg by people who have specialized in 

to 0001 ın white light with filter. Designed this field for many decades - 

for mineralogy, gemmology, routine checks for 

transparent solids, and for much work with 
fluids 


RAYNER 


“100 NEW BOND STREET, LONDON, W.1 
Telephone GRO 5081 SHANDON SCIENTIFIC COMPANY LTD. 


6, CROMWELL PLACE, LONDON, SW. Tel: KNI IBI 
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Isomantle 


+ CCR IRADE sarn C 

^. LUIS B 
o» RE 
: S 


A New Type has been added to 
the popular Multisize range : 


MULJIJE for flasks from 100 ml to 1 litre, $>. 
250W The element of this Mantle covers only § 
the lower part of the flask, so that the contents 
can be observed whatever the flask size, thus Y: 
it 1s particularly suitable for educational pur- 
poses, and costs only £4. 10.0 





This 1s one of the many types of electric 
Heating Mantles described ın Catalogue LM, 
which we shall gladly send on request, for 
Plant Mantles see Catalogue PLT. 


Isomantles are built to last , they are simple 
to run, efficient and of neat appearance. 


Isopad Ltd.. 





30-32, Rosemont Road, London, N.W.é 


Telephone HAMpstead 8466/7 








COMPONENTS 
FOR THE LABORATORY 





FUSE-LINKS 
OF REAL 


PRECISION 
(B.S. 646 (B)) 





The L1055 is available m ratings from 60 mA to 25 A, 
but af present this *new construction applies only to ratings 
of 500 mA and over It 1s hoped to include the lower ratings 
later, but in the meantime, mdustry will be supphed with 
our original design in which we have always mmimized the 
problems that “all-in-one” construction obviates 


* Caps that come loose are things of the past They are now 
locked to the glass by a umque internal soldering technique, 
whch bonds caps, filament and glass into one unit, The glass 
has to break before the caps will move, and as caps are coded, 
the risk of replacement by wrong ratings is obviated 
& Mechanically and electrically this 13 a better fuse-link. 


Please write for catalogue P 347/NA. for details of full range 


BELLING c LEE LTD 


GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND 





T.P.N. TRIPHOSPHOPYRIDINE NUCLEOTIDE 
FROM LIVER or YEAST 


and other SIGMA brand products are now available 
Ask for list SIGMA 8 


GEORGE T. GURR LTD. 
136-138 NEW KINGS RD, LONDON, SW 6 
The Microscopical Stain People 










* Individually Tested and Guaranteed * 
(A E R E Harwell approved) 


HIGH VACUUM STOPCOCKS 


New Catalogue on request to 


G. SPRINGHAM & CO. 
he Stopcoch People HARLOW 24108 


Harlow 
New Town 


TECHNICAL 


PHOTOGRAPHY 


SIMPL LTD. undertakes all branches of scientifi 
photography ın monochrome and in colour Fluorescence 
photography and by infra-red and ultra-violet radiation 


SIMPL LIMITED, 1-4 LAMBETH HIGH ST, LONDON, SE 


€ SPECIFIC IMMUNE SERA 
ANTI 


BEEF, CAT. CHICKEN. DEER. DOG. HORSE 
HUMAN. PORK. RABBIT. SHEEP 
(OTHERS ON REQUEST) 


$12 50 per 5 cc. Identifications performed Write for detail 


Wisconsin Alumni Research Foundation 
506 N WALNUT STREET MADISON 5 WIS. USA 


€ 
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Watson Stereoscopic Microscopes will satisfy 
the most fastidious user 





They are available in a wide range of 
stands and can be fitted with a variety of 
optics Offering, as they do, a true stereo- 
scopic image, they can be applied to any 
problem where the three dimensions, length, 
breadth and depth, are to be investigated 
The illustration is of the "Research" model 


Write for List 6B 























Thermometers... 


hydrometers . . . 


SCIENTIFIC INSTRUMENTS 


Made to I.P., BSS, S T.C.P.T, & ASTM specifications 
NP L. Certificates if required 





<T> Universal 





Bath 





These LTE Baths are designed to have the widest 
range of applications and are available in four 
sizes Temperature ranges from room temperature 
or slightly below, using the cooling unt, to 100° C 
Deviation from the desired mean temperature 

1s within 05° C Sensitive temperature control 
ensures adequate performance under all conditions 
Racks and fittings are available for all the 
standard tests and '' Custom Built” racks and 
fittings are made to specifications 


You can prove the efficiency of L T E equipment 





before you order all standard modei 
Bari pronis a ms Heard Set of Short Range, Short Stem thermometers made 
LTE product is backed by a two-year to B.S 1365 1951 in morocco leather case 
guarantee Phone Telegrams 
Zealdom, 
usirated Catalogue on request to Liberty EST. EC 0 L - 1888 ouphone, 
2283-6 ZEVUL ondon 


! 
i 


ABORATORY THERMAL EQUIPMENT L° 


GREENFIELD, Nr OLDHAM, ENGLAND 
Telephone Saddleworth 552 


G. H. ZEAL Lr. | 


LOMBARD RD, MERTON, LONDON, S W 19 
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ARTRIDGE 


REVERSION 
SPECTROSCOPE 






BECK H 
Qe 













All Square’ 


The squared grid Eyepiece Graticule makes 
high demands on line quality Too thick and 
you have a prison window, too fine and it will 
swim out of sight. Hence our range of 
squared graticules is extensive, to cover all 
requirements Made in four sizes—} mm, 
4mm, J mm and 2 mm squares, ın five 
different patterns—on a field of 10 mm. 
diameter , ın a square of 100 squares numbered 
and lettered, over the whole field, with every 
tenth line thickened, or in chessboard with 
alternate clear and grey transparent squares 
All priced at 19s. each, on 21 mm. discs. 





For all spectrometric work, absorption 
or emission,the reversionmethod gives 
the most accurate results. Readings 
can be obtained to an accuracy of | AU. 


Full list of Eyepiece and Stage Micrometers 
fiom 





Graticules 





Full particulars forwarded on application 








á LIMITED 
E k : Phone CENtral 2717/8 Grams Rheinberg, Cent, Lon 


PRECISION RESISTORS 


for 
VITAL CIRCUITS 









GREEN’S PURE 
FILTER PAPER 


This is our “simple fold”. The 
price is lower and it saves 
shipping space for export 


See price list NG Write for Publication 1624 


‘J. BARCHAM GREEN Lro MUIRHEAD & CO. LTD EN 
M s PRECISION ELECTRICAL INSTRUMENT MAKERS MUI RHE A 3 

Maidstone * England BECKENHAM KENT ENGLAND 
Telephone BECKENHAM 0041 

Telegrams & Cables MUIRHEAD, BECKENHAM 


ELECTRICAL INSTRUMENT 








Printed in Great Britain by FisugR, Knicut & Co, Lrp , The Gamsborough Press, St Albans, and published by Macwurtaw & Co, LIMITED. 
at St Martin's Street, London, W C 2, and Sr MARTIN'S Press, Inc , 103 Park Avenue, New York 17,NY, US A Saturday, January 15, 1055 
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PHASE CONTRAST TROVAC PUMPS 
OUTFITS 


e For excellent performance at modest 
cost 


e Fit Baker or other microscopes made 
to accepted standards 


e Available in powers x 10, x 40, x 100 
e Outfits from £28 lOs 
e Complete instruments from £62 4s 








Typical of the 
Metrovac range 
of rotary pumps, 
the Type S 4 has 
a displacement 
of 04 litres/sec 


Other models 
. Cover the range 

up to 33 htres/ 
sec 


Please write for 
full details 








METROPOLITAN -VICKERS 


ELECTRICAL CO LTB + TRAFFORD PARK - MANCHESTEN, UT 





OF HOLBORN LTD. £57. 1765 





METRON WORKS, PURLEY WAY Member of the A EI group of companies 
CROYDON, SURREY - (CROydon 6644) 
London Showrooms 244 High Holborn, W.C.1 ——— VAC UUM P UMPS "m 
402 











THE NEW B.T.L. VAN SLYKE 
GAS ANALYSIS APPARATUS 


The Van Slyke Standard Manometric gas analysis apparatus has been com- 
pletely redesigned to conform to modern practice and the following features 
are of particular interest 
© Glass water jacket 1s illuminated to give a clear view of the shaking pipette 
€ Manometer fitted with illuminated meniscus-reader for accurate readings 
© Easy adjustment of manometer and connecting tubes 
@ Totally enclosed motor and drive mechanism 
€ Rotary rheostat for control of shaking speed from a maximum of 200 per minute 
9 Timer and alarm buzzer can be fitted as an extra 
Price £60 or with timer £70. immediate Delivery. Full details will be sent on request 


BAIRD & TATLOCK 


(LONDON) LTD. 
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€ standard A Speedivac Booster Pump 


vapour ditlusion pump 


NEW 


HIGH SPEED = 







ine 





» 


SPE 


€ ED LITRES/SEC 
* 





xu... for the MEDIUM 


| ==  — VACUUM RANGE J > 









High vacuum technique is reaching into every branch 
of industry, but progress 1n many new fields has been 
impeded by the unsuitability of the standard vapour 
pump, which, though developed for very high pumping 
speeds, ts far from its maximum at the pressure range 
tmportant to the new applications, and where the 
rotary pump is losing its effectiveness This characteris- 
tic speed ‘GAP’ is now closed by the new *SPEEDIVAC' 
BOOSTER PUMPS which are designed to have their 
maximum speeds tn the MEDIUM VACUUM RANGE 


PERFORMANCE 












ULT VAC BETTER THAN 
4 





















mm Hg 10- 
| Peak speed 40 aso | 1300 Other Valuable Features 

ht /sec atl 85 kW |at2 25 kW Jat6 4kW 

unbaffled * De-gassing Vacuum Furnaces Metallurgical and chemical 
ie —— processes Vacuum stills Impregnation 





Recommended 
backing pump 450 
displacement, 

lit fran 


* Backing pressure performance enables gas flow to be handled by 
smalle: backing pump and lines 


* Economical operation compared with alternative evacuation methods 


* The new booster pumps bached by a ‘Speedivac’ gas-ballast rotary 
pump maintains a very high exhaust rate at eritical pressures jor 
contaminating process vapours 


SE IPSS : 
W.EDWARDS 7 S our mtm serm, 
urs SS TOR CEL 


2800 










Recommended 
backing pump] 1SC450 ISC450 (SC3000 








ÍLONDON} LTO 


MANOR ROYAL CRAWLEY SUSSEX 


CRAWLEY 1500(IOhnes) EDCOHIVAC CRAWLEY " BRANCHES GLASGOW & TORONTO AGENTS THROUGHOUT THE WORLD 
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Combined Pitot and Static Tube, in brass 


STOCK SIZES: 
18 in (46 cm), 24 in. (61 cm.), 36 in. (92 cm.), 48 in. (122 cm.), 60 in. (152 cm.) 


divided in inches or centimetres 


Other sizes to special order 


C. F. CASELLA & CO. LTD. 
Regent House, Fitzroy Square, London, W.1 


Telephone YrEUSton 3944 
Member Scientific Instrument Manufacturers’ Association of Great Britain 









The UNITHERM DRIER has been carefully 
tested under working conditions, and is now 
being used in Laboratories and Grassland 
Research Stations all over the world, to provide 
rapid Uniform Drying at temperatures con- 
trolled within + 2°C up to [10° from 40° C 














The graph shows the uniform rate of drying of 
your samples placed in different parts of the 
oven 









Full details will be gladly sent to you upon 
request 







BIRMINGHAM & BLACKBURN 


CONSTRUCTION CO. LTD. 
ARMOURY CLOSE, BORDESLEY GREEN, 
BIRMINGHAM, 9 
AND HARLEY STREET. BLACKBURN. 
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BAKER PLATINUM 






FOR THE DETECTION AND 
CONTINUOUS MEASUREMENT 
OF TRACES OF OXYGEN 

AND HYDROGEN IN GASES 


During recent years many industries have 
sought a practical and accurate means for 
detecting and measuring small quantities 
of oxygen present as an impurity in other 
gases. ‘The Deoxo Indicator has been 
designed to supply this need. Ruggedly 
constructed and capable of operation for 
long periods with little or no attention, 
the instrument is suited both to industrial 
and to laboratory use. It indicates the 
presence of from .oo1%, to 1% oxygen in 
inert gases, hydrogen, nitrogen, carbon dioxide and saturated hydrocarbon gases. 
The accuracy of indication is conservatively estimated at +2% of the value of 
full scale reading 
The Deoxo Indicator may be used to detect and measure hydrogen (instead of 
oxygen) impurity in 1nert gases, nitrogen, carbon dioxide and saturated hydro- 
carbon gases. 


K A copy of the illustiated leaflet giving full details of the Deoxo Indicator will 
be forwarded on.request.' Techmcal representatwes are always available for 
consultation and advice 








BAKER PLATINUM LTD. 52 HIGH HOLBORN, LONDON, WC1. CHAncery 811 
Originators of the ‘Deoxo’ process for catalytic gas purification 
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The illustration above shows the PYE INDUSTRIAL pH AMPLI- 
FIER Cat No 11400, which 1s built mto a flame-proof case, 
constructed for easy servicing and designed for the continuous measure- 
ment of pH values It will drive controllers, recorders, remote 
indicators and alarm-relays Below on the kft ts illustrated the 
Continuous Flow Electrode Assembly, Cat Ne 11420 and on the 
right the Immersion Type Electrode Assembly, Cat No 11405 
May ue serd you details of these instruments ? 


y N every industry where water or 
- chemical solutions are used, money 
can be saved and efficiency can be in- 
creased through effective pH measure- 
ment and control The exact measure- 
ment of acidity and alkalinity will readily 
provide the key for methods of eliminat- 
ing waste, reducing maintenance and 
corrosion, developing new products and 
improving product quality at the lowest 
possible cost 

The glass electrode pH Amplifier op- 
erated from the mains, and presenting 
a direct indication, provides the simplest, 
quickest and most efficient method 
of measuring and controlling pH The 
use of this type of instrument 1s 
quickly becoming a major feature of 
the current trend towards 1nstrumenta- 
tion in industry 





SCIENTIFIC(») (AinsTRUMENTS 


WwW G PYE & CO LTD., GRANTA WORKS, CAMBRIDGE 
W G5? 
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“Spectrosol” 


* 
Hopkin and Williams Ltd are now in a position to supply the following 


solvents in the “ Spectrosol’’ range These solvents are specially purified for 
absorption spectroscopy and are supplied only by Hopkin and Williams Ltd 


CODE NO 

2858 5 Carbon Tetrachloride 
3073 Chloroform 

3566 3 Cyclohexane 

41185 Ethyl Alcohol 


A signed analytical certificate indicating the spectroscopic purity 
of the contents is supplied with each container 


The rapidly increasing use of quartz solvents will find their main 
spectrophotometers in all types of application Further additions to 
industrial and research laboratories this range of solvents will be 
has created a correspondingly ın- announced from time to time as 
creased demand for solvents of they become available A leaflet 
adequate ultra-violet transparency, describing the present range of 
and it is in this branch of the spectro- “ Spectrosol " solvents is available 
scopic field that ‘‘Spectrosol’’ on request 


* Spectrosol” Solvents 
are available only from 


Hopkin & Williams Ltd. 


— Aao 
HOPKIN & WILLIAMS LTD 


Manufacturers of pure chemicals for Research and Analysis 


FRESHWATER ROAD CHADWELL HEATH ESSEX 
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‘at aa“ FOR THE QUANTITATIVE 
DEMONSTRATION OF 
~ OPTICAL LAWS 


This apparatus can be supplied complete with micro- 
ammeter and voltage stabilizing transformer. A free booklet 
issued with the equipment describes in detail the following 
ten preliminary experiments :— 


| Proportionality of cell output 6 Comparison of lamp candlepower 

2 Polar curve of lamp 7 Illumination at a point on a large plane surface 
3T Lamp characteristic 8 Measurement of transmission factors and optical 
4 Variation in cell response with angular rotation density 

5 Variation in light intensity with distance from point 9  Photocell sensitivity 


source 10  Photocell characteristics 





Full details of this and other ‘‘EEL’’ photoelectric apparatus 
readily available on application SELENIUM PHOTOCELLS 
NEPHELOMETERS 
PHOTOMETERS 
DENSITOMETERS 
ABSORPTIOMETERS 


EVANS ELECTROSELENIUM LTD 


Sales Division 25 HARLOW ESSEX amau ars 


Representatives for sales and service OPACIMETERS 


e 
SPECTROPHOTOMETERS 
Manchester area —Messrs A M Lock & roue » Crompton Street, Chadderton, Oldham, REFLECTOMETERS 


North of England —HMessrs Electricals, Ltd, 14 Claremont Place, Newcastie-upon-Tyne, 2 etc , etc 


Scotland —Messrs Atkins Robertson & Whiteford, Ltd , 92-100 Torrisdale Street, Glasgow, S 2 
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Tracer Compounds 


ME 
Chemical & Biological 





Research 


Some recent additions to our C.14 list -— 


Margartc acid-1-C14 
Glyceryl tri (stearate-1-C14) (Tristearin) 
Glyceryl tr1 (palmitate-1-Cr4) (Tripalmitin) 
Glyceryl tr1 (stearate-2-C14) (Tristearin) 
Succinic acid-1-C14 
Pumaric acid-1-C14 
Maletc anhydride-1-Cr4 
Phenyl (acetic acid-1-C14) 
Cetyl alcohol-1-C14 
Aniline hydrochloride (generally labelled) 
p-Glucose-1-C14 
p-Glucono-de/fa-lactone-1-C14 
pn-Mannose-1-C14 
Carbon (elementary) 
Sodium :5o-caproate-1-C14 
DL-Leucine-1-C14 
Sodrum pyruvate-2-C14 
Sodium pyruvate-3-C14 


. 
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SCIENCE IN INDUSTRY: MATERIAL AND HUMAN FACTORS 


HE working conference on research and indus- 
trial productivity which was arranged by the 

Department of Scientific and Industrial Research m 
association with the British Productivity Counen 
(see Nature, January 8, p 66, 1955) was concerned 
essentially, as Lord Salsbury emphasized at the 
openmg luncheon, with the scientific aspects of 
productivity Its discussions m general did not deal 
duectly with research in technology they were 
concerned rather with the directions m which further 
research in such matters as alternative methods of 
working, work study and mdustrial operations and 
relations generally could contribute to the more 
effective utilization of existmng knowledge, the 
reduction in the time required for the development 
of technical innovation and the mmpiovement of 
industrial productivity m general The conditions 
which determme the rate of technical imncvation 
were critically and caiefully examined, and numerous 
suggestions were made as to further scientific studies 
which might enable obstacles to be removed and 
so improve the standards of both management and 
operatives as to merease productivity 

The efficiency and progress of mdustry, as Lord 
Salisbury observed, 1s not solely a matter for -ndustry 
itself It is a matter with which any government 
must be concerned, and 1t may not be without value 
that the Conference should have drawn from Lord 
Salsbury this frank admussion of government 
responsibility and of the contribution which the 
Government itself could make to mdustrial pro- 
ductivity, not simply by encouraging piogressive 
industry but also by shaping national economic and 
financial policies so as to create a more favourable 
climate for higher productivity Nor 1s this a matter 
of party politics Neither major political party has 
yet given evidence that it 1s prepared to make the 
impartial approach that ıs required, or to undertake 
the essential educational work, above all when that 
runs counter to some particular political prejudice 
or party dogma 

Here indeed are to be found the two main threads 
that seem to run through the discussions and which 
are inextricably mixed — First are the recognition and 
demand for more quantitative study of mdustrial 
operations of all kinds and at all levels, from that of 
research to development, production, market 1esearch 
and distribution, and usmg all possible appropriate 
methods—operational research, measurement of pro- 
ductivity, work study and the rest When such 
quantitative study has provided the factual basis for 
decisions, those decisions cannot be taken and put 
into practice without consideration of the human 
and psychological elements The 1mportance of these 
elements m malung decisions, m providing a sense 
of participation and in removing the frustrations of 
industry was the second main thread in the dis- 
cussions 

That aspect was emphasized from the start Lord 
Salsbury said he does not believe it is possible to 
over-estimate the importance of the psychological 


approach, this might play an indispensable part m. 
the future m counteracting that boredom and fatigue 
which are the inevitable result of the mereasng 
mechanization of industry Moreover, as Sir Ben 
Lockspeiser pomted out, while the fully automatic 
factory, for example, 1s on its way and we cannot 
choose whether or not to make changes which carry 
economic advantages m competitive markets, such 
changes demanded by technology are apt to conflict 
with habits of work and ideas of management Some 
of the old conceptions still current on both sides of 
industry are quite out of keeping withemodern tech- 
nology, and much fresh thought ıs demanded—of 
governments as well as of employers’ federations and 
trade unions—on human as well as technical problems, 
if an old traditionally minded democracy such as 
ours 1s to preserve its freedoms and earn its hving 
in 8 competitive world 

Sir Ben described the changes connoted, for 
example, m the coming of the automatic factory as 
tantamount to a second mdustrial revolution, but 
what seems equally clear from the discussions at this 
Conference 1s the extent to which a revolution m 
thought is still required on both sides of industry 
and indeed among politicians Even in the research 
programmes of the Department of Scientific and 
Industi1al Research, Sir Ben noted, 1t 1s necessary to 
study more closely the needs of industry and the 
conditions under which 1t operates, to think in terms 
of costs and economics and human values, as well as 
of science, m order to achieve right emphasis and 
apply the results successfully In confirmation of 
this, in speaking on economic factors in plannmg 
research, Dr R M Lodge, research manager of 
British Nylon Spmners, stressed the necessity for 
much more careful attention ın plannmg on the 
production and sales side a mileu receptive to 
research ideas, and also insisted on the mportance 
of the human element, he referred particularly to 
the umportance of planning consciously to provide 
the nght atmosphere in which research can flourish. 
and the dependence of research to-day on group- or 
team-effort. 

Dr Lodge also suggested that, with the present 
scarcity of scientific and technical man-power, it 
might be necessary to give much more thought and 
attention to the best possible means of usmg the 
avaiable qualified men, even if ıt caused rearrange- 
ment of the traditional laboratory organization so as 
to relieve the limited number of more highly trained 
men, and those most capable of origmal thinking, of 
routine activities The most effective use of ow 
resources of scientific man-power to-day will scarcely 
be secured without pursuing this prinorple much more 
carefully and thoroughly, not only m mdustry but 
also elsewhere, including the university laboratories 
and research institutions, and the science teachers in 
the schools and technical colleges The attempt” to 
do so, moreover, will frequently encounter simular 
obstacles to those which hinder attempts to secure 
the adoption of technical mnovations or more 
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efficient methods of working, namely, lack of human 
understanding and co-operation. 

The eritical factor 1s mdeed everywhere the psycho- 
logical one, and ultimately at whatever level the task 
of improving industrial productivity 1s approached, 
from the research department to the sales depart- 
ment, the real problem 1s one of communication, m 
the true sense of the word—of promoting a clear 
understanding on the part of all concerned of what 
requires to be done and why, of how it affects them 
and the contribution which they are called upon to 
make While the discussions at the Conference 
stressed the need for more quantitative knowledge 
and the rmpgrtance of taking full account of the 
human factor, they equally made manifest the extent 
to which the whole of the research programme of the 
Department of Scientific and Industrial Research 
and of the research associations has already been 
influenced by such ideas and is aimed m one way or 
another at increasing industrial productivity, mter- 
preted m the broadest sense. Still more, however, 
did the Conference manifest the extent to which 
human neglect, prejudice or ignorance persist im 
preventing the nation from reapmg the full benefit 
of existing knowledge and drawing the greatest 
possible advantage from its natural resources, even 
those that, like fuel, are dwindling seriously 

One of the most disturbmg papers 1n this respect 
was that of Mr. K. T. Spencer, chief scientific adviser 
to the Mmistry of Fuel and Power, on the availabilty 
of fuel and its efficient use. Mr. Spencer, recalling 
the past dependence of the industrial progress of 
Britam on cheap coal, said that ıt has yet to be 
proved whether nuclear energy can restore the age 
of abundant energy, and at best many years must 
pass before nuclear energy can replace coal as our 
mam source of energy. Meanwhile, we have to face 
& contmuing fuel shortage which withm the next 
decade may well involve a gap between supply and 
demand of some 20 milion tons of coal per annum 
So far, the mcreasmg requrrements of mdustry, with 
the production of coal dechnmg, have been met by 
mereasmg officiency of utilization, by reducmg 
exports and by increasing the use of oil Mr. Spencer 
reminded the Conference that hitherto mechanization 
has given no spectacular merease m output of coal, 
and the quality has deteriorated and is likely to 
contmue to do so. It would be unrealistic, therefore, 
to rely on coal production mereasing sufficiently to 
meet our requirements, and ıt would be equally 
unwise to regard with complacency an mereasing 
dependence on umported petroleum. The soundest 
policy for fillmg the gap, he said, 1s to increase the 
efficiency with which fuel 1s used 

It 1s here, m his revelation of the extreme variations 
in the efficiency with which coal is at present used 
by different industries and m one and the same 
industry, that Mr Spencer 1s startlng and even 
alarming. ‘He quoted evidence of waste that has 
pcmisted virtually unchecked for eighty years since 
at was condemned by a Commussion of Inquiry 
appomted in 1871, durmg that period, according to 
a survey made by the Ministry of Fuel and Power m 
1953, the average efficiency of the shell-type boiler 
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had mereased by about 10 per cent. Indeed, figures 
quoted by Mr. Spencer show that m some mdustries, 
such as paper and board, bricks and fireclay and 
cotton, productivity per ton of coal decreased between 
1935 and 1948, although on the whole productivity 
per ton of coal shghtly mereased But m individual 
industries the yield per ton of coal can vary hundred- 
fold for gram-drying, for example, from 5 6 tons to 
224 tons, for beer from 18 5 to 112 barrels, for 
biscuits from 1 to 20 tons, m laundry work from 
0 4 to 5 tons, m bronze and brass founding from 
17 tons to 20 tons for billets and mgots, and from 
0 2 to 2 5 tons for castings, and m continuous kilns 
for buildmg bricks from 4 8 to 44 7 tons An investi 
gation of some twenty breweries, for example, by the 
British Coal Utilization Research Association indi 
cated simple methods the adoption of which would 
save about 200,000 tons of coal per annum, and, 
quite apart from this, Mr Spencer was able to pomt 
to some equally startlng savings which could be 
achieved by the substitution of the most efficient 
plant for the mefficient plant so often used 

The challenge to thought represented by Mr 
Spencer’s paper is unmistakable, but the very 
magnitude of the task before us underlines the 
importance of the task of education Clearly, a large 
amount of the information required for a fuel 
economy advisory campaign already exists, and 
clearly also the importance of there bemg withm 
each firm someone abreast of scientific advance and 
able to appreciate its bearmg on the technical 
activities of the firm ıs agam demonstrated. The 
major problems are those of the communication of 
existing knowledge m the most appropriate and 
effective way, and the means by which the psycho- 
logical and human obstacles to its utilization are to 
be overcome. 

Here is a challenge to fresh and constructive 
thought, and mdeed to further investigation, as was 
elaborated m some detail in various papers at the 
Conference, notably m those by Mr N Fleming 
and Mr. R. M. Currie Though due weight was given 
to the technical factors, there was no disposition to 
over-rate either such factors or the economie factors 
on which other speakers hke Mr A. H. Wilson, Dr 
C. B Frisby or Mr D A. Ohver, for example, laid 
stress in considermg obsolescence, the design of 
equipment, the organization of work and the exploita- 
tion of mmera] resources Whatever fresh facts are 
required as basis for decisions in particular fields, the 
overall need 1s for clear unpreyudiced thmkmg about 
the whole situation, takıng mto account the scientific 
and technical as well as the economic and psycho- 
logical factors before determunmg policy and action 

This challenge to study and thought emerges again 
and agam m the most diverse papers presented at 
the Conference. It 1s the keynote, for example, of 
Prof. C F Carter’s analysis of the economic factors 
in technical mnovation and the justification for the 
studies of the obstacles to such innovations 1n. busmess 
which are at present bemg exammed by the Science 
and Industry Committee of which he is chairman 
Prof. S Zuckerman’s discussion of the utilization of 
raw materials, with 1ts emphasis not only on efficiency 
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and the elimmation of waste both 1n production and 
use, but also on the desirabihty of livmg on mcome 
in this respect rather than on capital, ıs no less 
challenging Long-term appreciations of the supply 
position make bigger demands on forethought than 
the short-term views which he criticized, and thought 
as well as fresh mvestigation will be required if 
renewable resources like cellulose are to replace 
wasting assets such as coal and petroleum as raw 
materal for synthetic piocesses Prof Zuckerman 
pointed out how fai we are from significant supplies 
of synthetic foodstuffs the mechanism of photo- 
synthesis 1s not yet fully understood, let alone 
reproduced in the workshop It would be of very 
doubtful value to base any efforts ın that direction 
other than on the production of nutrients obtaingble 
at low cost of energy and materials from renewable 
assets 

The possibility of conflict between short-term and 
long-term consideiations was admitted by Prof 
Zuckerman, and it should be obvious that, when all 
that 1s posstble has been done to secure the economic 
elimination of waste m production and utilization 
and the efficient use and co-operation of labour, the 
selection of materials and processes contributing to 
the soundest economy and conservation of natural 
resources mvolves decisions which can scarcely be 
taken without government approval and support 
If httle was said specifically on this pomt at the 
Conference, apart from Lord Sahsburys rather 
oblique reference at the opening luncheon, the vital 
bearmg of government policy on industrial pro- 
ductivity and the conservation of resources was 
repeatedly indicated The large savings m coal per 
passenger or vehicle mile which Mr Spencer gave as 
possible by substituting electric trains for steam 
trams, or diesel locomotives or diesel road coaches 
for steam locomotives and trains, are unhkely to 
be realized without a change m. government policy 
towards the re-equpment of British railways, for 
example If, moreover, British mdustry 1s, as has 
been suggested, less wilhng than formerly to take 
risks, government policy can be the determmmg 
factor as between supporting weakness and encour- 
aging initiative and enterprise. 

Even here, however, we ate concerned with the 
human factor In the re-equipment of the railways, 
for example, the provision of the capital resources 
may well prove a small problem compared with that 
of the human adyustments and the revolution m 
working practices that will be involved 1 the replace- 
ment of steam workmg and the efficient use of new 
equipment The problem of education and com- 
murication of ideas, knowledge and purpose is 
fundamental at all levels Here the Conference 
seemed to be somewhat disappomtmg What 1s 
needed even more urgently than the mvestigations 
in the field of work study, which Mr Currie suggested, 
is a more determined effort to promote the under- 
standing and confidence between management and 
workers on which high productivity depends. 

Admittedly, evidence that management is alert 
and competent to take full advantage of advances m 
technique can help to establish such confidence So, 
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too, could the knowledge that research, such as Mr. 
Currie suggested, 1s proceeding into rmproved methods 
of operating, from the health and safety pomts of 
view, the economie, the physiological and the psycho- 
logical pomts of view But if the results of those 
researches are to be fruitful, the attempt to encourage 
receptivity to new ideas and practices must be 
proceeding now, and restrictive practices and ideas 
attacked at all levels, alike among employers’ 
associations and among the trade unions The pro- 
motion of a climate of opinion favourable to technical 
innovation and industrial productivity should recerve 
the first priority 

The Conference gave little lead as to how this task 
1s to be undertaken, or as to the mde appropriate 
methods by which ıb could be approached Dr. C B 
Frisby indicated the need for further consideration 
of means of communication as well as for the co- 
operation of different specialists Dr A King, m 
summing up, recognized the value of a combined 
approach, and he and Dr F C Toy both emphasized 
the extent to which the Department of Scientific and 
Industrial Research, with its network of research 
associations, 1s now regarded by the Government as 
one of the major means for transmitting ideas to 
mdustry The other main national agency is the 
British Productivity Council, with its regional 
organization and circuit system, which endeavours 
to bring management and workers together m every 
main industrial area, using modern methods of 
presentation These bodies have already done much, 
and ıt 1s probable that more will be done, particularly 
by the research associations, as ther knowledge of 
the human aspects of production and innovation 
increases If, however, the full co-operation of the 
human element 1s to be secured in the application of 
science 1n industry, commerce and the public services, 
from the level of director to that of operative, this 
problem of communication and the most effective 
methods by which ıb 1s to be achieved are, as Mr. 
L T. Wrght msisted at the Conference, of supreme 
importance. It 1s the problem to which, above all, 
the Lord President of the Council should give his 
immediate attention m followmg up the Conference, 
and it could fittingly engage the attention of the 
Parliamentary and Scientific Committee as well as of 
the British Productivity Council and all those bodies 
which, whether represented or not at the Conference, 
are concerned with the development of industry and 
the economic future of Briteun 


FORMATION AND COMPOSITION 
OF COAL 


Coal 
Its Formation and Composition By Dr Wilfnd 
Francs Pp vin--567 (London Edward Arnold 


(Publishers), Ltd , 1954) 84s net. ° 


MA coal-producmg countries are to-day fowed— 
with urgent problems concernmg thew supphes 
of fuel. Some of these problems relate to the more 
efficient use of the available supplies of coal, some 
are concerned with the rapidly dimimshing reserves 
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of cortam all-important types and the employment, 
where possible, m ther stead of more abundant 
kinds 

The solution of these difficult and varied problems 
will need the integrated effort and experience of 
specialists m many fields The role of the fuel tech- 
nologist 1s to effect this mtegration and to translate 
ib mto practice m the light of his own specialized 
knowledge and experience It 1s therefore a note- 
worthy occasion when & comprehensive treatise 
appears on the subject which ıs the foundation of all 
fuel technology relating to coal, namely, the formation 
and composition of the fuel 1tself 

In presenting his book ıt 13 the author's intention 
“to help serious students of fuel technology and coal 
chemistry mell stages of ther work” This he will 
undoubtedly do, because as the knowledge and 
experience of the practising fuel technologist widen, 
he will seek more and more frequently to find the 
key to the solutions of many of his problems in the 
constitution of the coal itself 

All studies of the constitution of coal must of 
necessity include considerations of the original 
vegetable matter from which the coal was formed 
and of how the various constituents changed, under 
different conditions of climate and environment, 
during the transformation into coal. Roughly one- 
half of the book ıs devoted to these matters The 
subject-matter is illustrated by numerous photo- 
muerographs the reproduction of which 1s beyond 
reproach except in certam isolated cases where the 
originals had been published previously by ther 
various authors in a form not suitable for further 
reproduction Many students will feel, however, that 
they would have obtamed more help from the illus- 
trations if, in some cases, the various plant tissues 
mentioned in the text had been suitably mdicated 

The remainder of the book deals largely with coals of 
the types found m Great Britam and with certam of 
the methods which have been used for obtaining some 
insight into the actual chemical structure of the coal 
substance As the coal matured through the various 
stages from peat to anthracite, there were accom- 
panying changes in both structure and physical 
properties Although coals at all stages of maturity 
are mixtures of the products of transformation of 
many different types of vegetable entities, their 
properties m general can be fairly accurately assessed 
from a knowledge of their elementary composition 
On this fact are based all systems of practical coal 
classification Failure occurs only m unusual cir- 
cumstances It seems to the reviewer that little 1s 
to be gamed, except possibly im the more strictly 
scientific mvestigations, by the adoption of the 
elaborate system proposed by the author, which 1s 
based on the composition of the mdividual com- 
ponents of the coals 

It 1s somewhat surprismg to find no mention of 
the work of Millotb, Cope and Berry m the discussion 
of Hilt's law Ther exammation of the coal seams 
encountered in a deep boring at Pie Rough, North 
Staffordshire, durmg a war-time search for oil 
provided a striking illustration of the truth of the 
law 

Occasionally a statement appears for which there 
1s little or mo experimental support For example 
in, #13), ". . nitrogen and sulphur can replace 
oxygen in many ring structures with httle effect upon 
the properties of the coal’? The problems of coal 
constitution would be greatly simplified if such a 
substitution could be made with certamty under 
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conditions where the rmg structure of coal was 
otherwise undisturbed. 

These are munor criticisms The author ha: 
presented to students of fuel technology a book 
which deserves the highest praise and which will 
rapidly occupy a place of importance in the literature 
of the subject L Horton 


FURAN, ITS HOMOLOGUES AND 
DERIVATIVES 
The Furans 


By A P Dunlop and F N Peters (American 
Chemical Society Monogiaph Series) Pp. xix 4- 867 
(New York Remhold Publshmg Corporation, 
London Chapman and Hall, Ltd , 1953) £7 4s. net 


URFURAL, accidentally discovered by Doberemer 
in 1821 and christened “artificial o1 of ants", 
has to-day become a major commercial chemical. 
Its rapid rise to mdustrial maturity durmg the past 
thirty years constitutes one of the greatest achieve- 
ments of chemurgy—the science concerned with the 
utilization of agricultural waste materials m industrial 
processes The pioneermg work of LaForge on the 
utilization of corn-cobs, the brilliant researches of 
Mmer and Brownlee on oat hulls and the classic 
investigations of Mains on the furfural-water system 
are prominent landmarks in this notable development 
A derivative of furan, furfural, by virtue of ris 
chemical reactivity, has become the source of many 
other important furan derivatives With the advent 
of cheap and plentiful furfural, its industrial appl- 
cations multiphed apace, and imterest in furan 
chemistry, both ın academic and mdustrial labor- 
atores, recerved considerable stimulus So volummous 
is the literature on the subject to-day that the 
compuation of a monograph on “Tho Furans” was a 
truly monumental effort The authors, emunently 
qualified to undertake the task, are to be con- 
gratulated on being the first to attempt a complete 
treatment of this important and rapidly expandmg 
field of chemical endeavour, and the work ranks as 
a most valuable contribution to chemical hterature 
To keep the monograph withm reasonable proportions 
(as 16 1s, 16 runs to more than eight hundred pages) 
some omissions were mevitable Thus, anhydrides, 
for example maleic and phthalic anhydrides, and 
Y-lactones which might m one sense be regarded as 
furan. derivatives, and compounds wherem the furan 
ring ıs fused to another cycle, are not meluded, and 
the hydrogenated furans are only discussed m 
relation to ther commercial rmportance 
Starting with a general review of the chemistry 
and structure of the furan series of compounds, the 
authors proceed to a detailed discussion of the 
chemistry of furan, its homologues and dertvatives 
with halogen, nitro, hydroxy, ammo, keto, carboxyl, 
aldehyde and metallic groups The chapters on 
furfural, 1ts production, analytical methods, physical 
and chemical properties are extremely well written 
This first part of the monograph concludes with a 
review of the hydrogenation and cleavage reactions 
of the furan nucleus The second half 1s devoted to 
the mdustrial applications of furfural as a chemical 
intermediate, industrial solvent and for resm manu- 
facture. Pride of place m the first role goes to the 
use of furfural for the synthesis of adiponitrile, key 
intermediate m the nylon synthesis. This use is now 
the largest single outlet for furfural A propitious 
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combination of physical characteristics makes the 
aldehyde a valuable and selective solvent, and both 
furfural and furfuryl alcohol find extensive use in 
the manufacture of synthetic resms These appli- 
cations are fully covered and a compilation of patents 
relating to furan resns 1s appended 

The book has many excellent features and 1s very 
well produced It 1s authoritatrve, and, within the 
lumits defined, comprehensive It ıs to be regretted 
that the high price, possibly justified ın the hght of 
present-day production costs and the labour mvolved 
in its preparation, will severely restrict the sale of 
this most valuable treatise J. IDRIS JONES 


SCIENCE AND TECHNOLOGY 
OF TEXTILE FIBRES 


Matthews’ Textile Fibers 

Their Physical, Microscopic, and Chemical Properties. 
Prepared by a Staff of Specialists under the Editor- 
ship of Herbert R Mauersberger Sixth edition Pp. 
x--1283 (New York John Wiley and Sons, Inc., 
London Chapman and Hall, Lid., 1954) £6 12s net 


T 1s just fifty years since the first edition of 

Matthews's “Textile Fibers” appeared—a half- 
century that has witnessed the birth and rapid 
expansion of modern textile research, and the con- 
current development of the technology of man-made 
fibres to ris present swe and importance As was 
mevitable, durmg such a period, a steady stream of 
revisions has been necessary to keep such a funda- 
mental reference work abreast of the times. The 
present edition, the sixth, worthily mamtams the 
succession As m the case of its ummediate pre- 
decessor, 1t consists of a series of monographs, by 
distinguished American authors, which together 
cover the whole field of the textile fibres—natural, 
artificial and synthetic, their identification, properties, 
uses and assessment 

The weakest section 1s that devoted to fibre-testing 
methods, which remains practically unaltered from 
the previous edition Whereas much of the early 
testing apparatus described has no modern interest 
and could have been omitted, no reference is made 
to the considerable volume of work that has been 
published on the bendmg properties of fibres, abrasion 
resistance, fatigue effects and creep phenomena Of 
the ninety-five references contamed m the bibho- 
graphy of this section, only eight refer to work 
carried out withm the past ten years There 1s also 
& serious double transposition in the text on pp 
1245-1247, which should be corrected in any future 
impressions 

In compensation, the section devoted to the 
microscopical and physical properties of wool, 
revised to melude recent electron-microscopic studies, 
1g excellent, as 1s also that dealmg with the mter- 
pretation of X-ray fibre photographs, written for the 
non-specialist reader Thuis latter section appears for 
the first time in this edition The sections concerned 
with man-made fibres have been considerably revised. 
and extended. and, so far as the mevitable delays of 
publication allow, they are up to date The need for 
a revision of these sections was, m fact, one of the 
chief reasons for the present edition, and ıt has been 
admirably met 

The book is well indexed, and the bibliographies 
appended to each section greatly enhance its value 
as a work of reference As “a textbook for use m 
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colleges and technical schools" m Great Britam, its 
strongly American flavour, inevitable in view of 
the general authorship, is a decided disadvantage 
Nevertheless, 16 will contmue to be used for reference 
purposes, in the future as m the past, because of the 
scope and competence of its contribution to textile 
knowledge 


BIRATIONAL GEOMETRY 


Methods of Algebraic Geometry 

By Prof W. V D Hodge and Dr. D Pedoe Vol 3, 
Book 5  Biurat:ional Geometry Pp x+336 (Cam- 
bridge At the University Press, 1954). 40s net 


T: scope of this book ıs more restricted than 
might have been expected from the title It 
does not deal with birational geometry as a whole, 
for the fundamental properties discovered by the 
great Italian geometers have been entirely omitted 
The reason for this 1s explamed m the preface The 
authors’ intention is to explam methods, not results 
or a unified theory, and not all methods, but only 
those based upon the modern abstract algebra of 
rings, ideals and valuations These methods are 
largely due to the recent work of O Zarisk: The 
reader 1s assumed to be already versed m the ordinary 
methods of algebraic geometry On the other hand, 
no knowledge of abstract algebra is assumed, beyond 
that contamed m the earher volumes It is a great 
convenience that the geometer will find in this 
volume and the earlier ones all the algebra he needs, 
though ıt entails that nearly half of this volume 1s 
algebra rather than geometry 

This volume contains four chapters The first 
deals with the theory of ideals m a commutative 
ring, including prime and primary ideals, remaimder- 
class rings, subrings, extension and quotient rings, 
modules, multiplicative theory of ideals, and mtegral 
dependence ‘The second chapter deals with the 
arithmetic theory of varieties and applies the results 
of the first chapter to geometry Great stress 1g laid 
upon projectively normal varieties, which are used 
extensively ın the more advanced parts of birational 
theory The third chapter deals with the concept of 
abstract algebra known. as the valuation of & function 
field This generahzes the classical theory of a 
branch of an algebraic curve, and 1s of fundamental 
importance ın the theory of birational transforma- 
tions The authors pomt out that many of the results 
could have been obtained more sumply and elegantly 
by Wei's method, using what are called specializa- 
tions However, 1t 1s unlikely that a complete theory 
of brrational transformations can be built up without 
valuations, so geometers should study this method 
Valuation theory can also be applied to the theory 
of numbers, but the account here 1s restricted to 
what 13 required for geometry 

The fourth and last chapter 1s entitled ‘‘Birational 
Transformations” Most of it 1s devoted to problems 
concerning multiple pomts A problem still unsolved 
is whether we can obtam, for every algebraic variety, 
a birational transform without multiple points. Some 
light ıs thrown upon the structure of multiple points 
by Zansk’s local umformization theorem No less 
than seventy pages are devoted to the proof pu... 
applications of this fundamental theorem The 
volume concludes with two pages of bibhography and 
bibliographical notes, and an mdex. 

H. T H Praeero 
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SCIENCE AND ADULT ÈDUCATION 
THE ROLE OF THE UNIVERSITY EXTRAMURAL DEPARTMENT 


By Dk H D. TURNER 
University of Sheffield 


T 1s extremely difficult to define clearly the aims 
and purposes of adult education This is due 
partly to the number of different activities and 
subjects which ıt embraces, partly to the various 
ends which ıb 1s designed to serve, and partly to the 
number of organizations concerned m its provision 
A precise def~nition of science in adult education 1s 
impossible for similar reasons 
The general case for the molusion of science as & 
humane study m adult education has been well 
stated by Peers? m his report to the Universities 
Couneil for Adult Education There are, however, 
other equally important aspects of science and 
technology with which extramural departments may 
be usefully concerned, and it ıs at least arguable 
that teaching in these fields 1s one of their proper 
functions 
The following lst meludes most of the activities 
which, collectively, may be regarded as constituting 
science in adult education 
(1) The teaching of separate subjects such as 
biology, chemistry, physics and geology These may 
be presented at various levels ranging from the most 
elementary introductory lectures to descriptions of 
recent advances 
(2) Courses, at various levels of presentation, in all 
branches of technology 
(3) Lecture series ın the history of science and 
technology 
(4) Discussion of the 1mpaot of science and tech- 
nology on society 
(5) Groups of special lectures in science and tech- 
nology which may, for example, supplement normal 
courses in history and economics 
At the moment there is a general tendency, re- 
inforced by the conclusions of Peers, to suppose that 
at the advanced level (1) 1s too difficult and at the 
elementary level is outside the scope of extramural 
departments, that (2) 1s not the concein of extra- 
mural departments , that (3) 1s unpopular and hence 
not worth attention, that (4) 1s not science and 
therefore not suitable for mclusion m science teaching , 
and that (5) is better done by the appropriate 
specialist 
We may say at once that (1) and (2) should, at 
the elementary level, be provided by local education 
authorities, and that, m the mam, the problems 
raised by the impact of science and technology on 
society should be of mterest to the Workers’ Educa- 
tional Association, smce these problems are similar 
in origin and effect to those which strmulated the 
early development of the Association 
Many successful courses of the type included under 
(1) above have been given at Sheffield during the 
past six years The Extramural Department has 
usually arranged and administered the courses, while 
the lecturn?g has been done by mternal members of 
niversity staff The form of such courses must 
always be adapted to the requirements of potential 
students For example, leetures and demonstrations 
on recent advances ın various sciences are probably 
best given as one-day Saturday courses, since this 1s 


often a free day for graduates ın teachmg and m 
industry , but such provision should be supple- 
mented, where possible, by longer residential courses. 
These, although more difficult to organize than 
evening lectures, offer great advantages, demon 
strations and practical work are more easily provided, 
and the opportunities afforded for discussion and 
general social activities enormously enhance the value 
of the course It 1s not difficult to believe that such 
residential courses may well become one of the most 
important features of adult education in the future 
Sometimes, however, 15 may be necessary to stimulate 
interest m & subject, and form a class, by a series of 
progressive courses as, for example, 1n recent develop- 
ments in the teaching of geology <A single public 
lecture had shown that a certain amount of mteiest 
existed ın a particular area This lectme, therefore, 
was followed by a short course on local geology which 
was so successful that it led to a longer course (of 
twenty meetings) on “The Scenery and Resources of 
Britam” From this has developed an mtensive study 
course, attended by twenty-five students, which 
covers much the same ground as the first-year course 
in geology at the University, and this sequence 1s 
being mereasingly used for the development of 
courses ın other subjects Courses of this type are 
generally restricted to the University and to large 
centres of population In these the Department 
frequently orgamizes courses ın co-operation with the 
local technical colleges, where adequate lecture rooms 
and reasonable facilities for practical work and 
demonstrations are normally available Thus these 
educational needs of adults ın the areas ale provided 
by the resources of the technical college supplemented 
where necessary by those of the University. 

Most universities have technological departments 
which often serve both local and national mdustry 
There have been many inteiesting developments in 
these departments, such as the establishment of post- 
graduate schools of study, which are organized 
without the help of extramural departments At the 
same time, the extramural department, with its 
contacts m mdustrial and educational circles, may 
often be able to advise m the provision and help with 
the organization of many worth-while courses, the 
need for which is not always immediately obvious 
For example, at Sheffield the Extramural Depart- 
ment, in co-operation with the Departments of 
Metallurgy and Fuel Technology, has started a series 
of very successful advanced residential courses in 
“Fuel and Metallurgical Problems of Jet Engines” 
for engineer officers in the Royal Air Force, and 
there are obviously many similar fields in which the 
Extramural Department can pioneer new develop- 
ments of mutual benefit to the Services, the university 
and industry 

Courses in the history of science and the history of 
technology are, unfortunately, rarely included in any 
educational scheme There are many 1easons why the 
universities should sponsor the teaching of these 
subjects "Ther staffs mclude the necessary specialists 
with the requisite facilities The history of science 
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and technology covers ground that 1s common to the 
arts and science, and the problems of liberalizmg 
science courses and of interesting arts students 
in science may be solved by courses m these 
subjects 

Experience in the field of extramural studies shows 
that there 1s considerable interest m such topies and 
m the philosophy of science A number of experi- 
mental courses ın the history of science have been 
given, and in these the ‘case-book’ method developed 
by J B Conant at Harvard University? has been 
used and considerably extended In the most success- 
ful courses various important experiments im the 
history of science, such as the analysis of light, the 
discovery of oxygen and the discovery of the electron, 
have been descizbed and demonstrated, and thew 
scientific and technological consequences discussed 
One surprising feature of these lectures has been the 
large attendance of senior sixth-form grammar school 
pupils 

It has already been suggested that courses on the 
umpact of science on society might very well be swt- 
able for the Workers’ Educational Association Such 
courses have been given at the request of local 
Association branches , but generally the response has 
been very poor Very much more could and should 
be done in this field, a technological society 1s 
obviously extremely unstable if its members are 
1gnorant of and uninterested 1n technological devolop- 
ments and the problems which these pose 

There are certam parts of courses m history and 
economics in which contributions from scientific 
Specialists àie essential Only a scientist can ade- 
quately assess the influence of scientific discoveries 
on the climate of scientific opinion. and on techno- 
logical development Such experience as we have 
had indicates that, provided problems of contmuity 
can be solved, jomt extramural courses by, for 
example, a historian and a scientist are very 
successful 

Certain general conclusions may be drawn from 
what has been said above For example, i6 seems 
desirable that extramural staffs (at any rate m 
science) should be primarily advisers and organizers, 
although they should obviously keep m touch with 
ther subjects by research and by internal and 
external teachmg This means, of course, that the 
bulk of extramural science teaching will be done by 
internal members of university staffs The university, 
however, has obhgations to the community m which 
ib is situated, and to the tax-payer who nowadays 
largely finances ıt The discharge of such obligations 
may very well mvolve, among other things, the 
explanation of the nature, purpose and results of the 
reseaich work which is being done by universities 

Although extramural departments should be pre- 
pared to co-opeiate with all who seek them help, 
ther main concern should always be with the pro- 
vision of courses, delivered at a university level, for 
those who are capable of benefiting from them In 
practice, these will probably be ex-grammar school 
people whose spare time i» often hmuted Hence, 
much of thus provision must be m the form of short 
intensive one-day, week-end or residential courses 
and series of, say, not more than six evening lectures 

The activities of extramural departments should 
be widely known and this means that extensive 
advertising of courses 18 necessary This has the 
additional advantage that students recruited to an 
advertised course form a reasonably homogeneous 
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The extramural department should, at this time, 
be encouraged to investigate every possible field of 
activity open to ıt Expermental work and courses 
of all kinds should be tried , and this means that 1ts 
activities should not be artificially restricted by 
finencial straitjackets or by out-worn regulations 
For example, sixth-form grammar school students 
are not officially admitted to extramural lectines and 
classes Yet they are adult, they are capable of 
absorbing information at the appropriate level, they 
are prepared to turn up voluntarily 1n large numbers 
for lectures on the history of science and on modern 
scientific and technological developments , and they 
are the extramural students of to-morrow If they 
are encouraged to-day to look to the university, 
through its extramural department, fonsthen further 
cultural education, the problem of recrmtment to 
classes ın the future may very well solve itself. 

There can be no doubt that m order to achieve all 
this ıt will be necessary for extiamural departments 
to be duected solely by the university council and 
senate working through appropriate committees 
This would give the departments the necessary status 
and flexibility of approach , and the obvious corollary 
to this 1s that the money required to finance then 
activities should be provided by the University 
Grants Committee as for other university depart- 
ments 


1 Peers, Robert, "Science 1n the Extramural Work of the Universities” 
(uan ae Council foi Adult Educaticn) See Nature, 174, 
( 


2 Conant, J B, "Harvard Case Histories m Experimental Science" 
(Harvard University Press, 1950) 


- 


RADIATION HAZARDS IN 
INDUSTRY 


"ums third conference of the British Occupational 
Hygiene Society was held on November 1 m the 
lecture theatre of the London School of Hygiene and 
Tropical Medieme, the subject of the conference being 
a consideiation of the radiation hazards ın mdustry« 
The chair was taken by Piof E J King (Poste 
graduate Medical School of London) The subject 
was originally mtroduced at the second conference 
of the Society held in April 1954 when Dr W Ge. 
Marley (Atomic Energy Research Establishment» 
Harwell) delivered a paper on the permissible levels 
of exposure to 1omzing radiations and radioactive 
materials In this paper Dr Marley discussed the 
basic ‘tolerance’ level or maximum permissible level 
for X-rays or gamma-rays, and then proceeded from 
the basic ‘tolerance’ for X-rays and gamma-rays to 
calculate the permiesible exposure to various types 
of 1adiation, allowing for then relative biological 
effectiveness Similarly, the maximum permissible: 
body-burden of radium ıs a valuable startmg-pomt 
for the calculation of maximum permissible levels o£ 
different radioactive isotopes taken mto the body. 
Dr Marley desenbed the method by which inter- 
national agreement on maxumum permissible levels 
has been reached. The experience of the atomic 
energy departments and of radiobiological specialists 
m the United States, Canada and the Unitetl Kingdom 
has been compared ın a series of tripartite confere 

commencing in 1949 Smee then, data have been 
considered by the International Commission on 
Radiological Protection durmg the meetings of the 
International Congress of Radiology m 1950 and 
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1953 The third conference of the British Occupa- 
tional Hygiene Society therefore started with a 
knowledge of the maximum permissible levels and 
with the assurance that they aie internationally 
agreed levels 

Dr A S McLean (principal medical officer of the 
Industrial Group, United Kingdom Atomic Energy 
Authority) opened the third conference of the Society 
with a paper on the health of workers exposed to 
ionizing radiation He referred to the history of man’s 
use of atomic energy since the turn of the century up 
to the present time, when he has learned to exploit 
it on a grand scale. Dr McLean was less concerned 
with the effects of massive doses of radiation than 
with the pattern of injury which may be the outcome 
of long-conasnued exposure just above the critical 
level for these effects The consequences of chronic 
over-exposure have been seen in several groups of 
human bomgs, moludmg paimters of luminous dials, 
miners of radioactive ores, and pioneer workers m 
the scientific and medical fields , ın addition, there 
has been a vast amount of experimental work with 
animals From these observations ıt 1s known that 
the sensitivity of any organ of the body to the effects 
of irradiation 1s generally a function of the rate of 
cellular activity m that organ, so that the blood- 
forming and reproductive tissues, for example, aro 
moie easily damaged than the nerve tissue of the 
brain Nevertheless, a tissue of relatively low 
sensitivity may be damaged exclusively when ıb is 
the site of selective localization of a radioactive 
substance which has entered the body. Thus, 
radiation protection contams two distinct problems 
which are concerned with the irradiation of whole or 
part of the body from the outside and with the 
irradiation of selected organs of the body followmg 
uptake of a radioactive substance by breathmg oi 
by swallowmg Dr McLean discussed both these 
problems and listed the mam body organs involved 
Of particular interest to the medical officer 1s the 
detection of radioactivity in the excreta , but since in 
some cases this involves the determmation of micro- 
mucro-gram quantities of radioisotopes, the radio- 
chemistry involved ıs not easy Dr McLean concluded 
with a review of the comprehensive medical facilities 
which are used in the selection of workers and in the 
maintenance of health in the workers employed in 
the atomic energy industry 

The second paper, dealmg with radiation safety m 
the Industrial Group of the United Kingdom Atomic 
Energy Authority, was by Mr. D R R Far (head 
of the Health Physics Department, Windscale Works, 
Sellafield, Cumberland) He 1emmded the audience 
that, ın thinking of radiation safety ın industry, they 
must not thmk of scientists working ın laboratories 
but of factory managers employing process workers 
and skilled craftsmen working m factories He dis- 
cussed external radiation and the design office's 
contribution to the safety of the worker m the pro- 
vision of radiation shields and the layout of plant 
and equipment to make use of distance for safety 

The contribution by works management to safety 1s 
called for when plant has to be maintamed or modified 
A decision has to be made whether to postpone 
operations in order to allow short-lived fission pro- 
ducts to *suffer radioactive decay or whether the 


ei@isition field may be reduced by decontammation 


of the plant Before work commences, management 
has to decide whether local radiation shieldmg must 
be built, the workers have to be briefed on the 
method and sequence of work they are to carry out, 
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and the time the worker 1s in the radiation field ha 
to be carefully controlled Mr Fair then turned t 
the harder task of the atomic energy industry, th 
protection of the worker from the inhalation c 
ingestion of radioactive materials The design office 
have provided all-welded plant usmg a speciall 
corrosion-resistant stainless steel, liquid transfe 
mechanisms by hypodermic needle, and adequat 
ventilation of workmg space with controlled directio 
of airflow and proper facilities for the workers t 
maintain the highest levels of personal hygiene. Tk 
management exerciscs safely control during mau 
tenance work by reducing air contamination to 
mimimum, controlling both the volume of air whic 
is contammated and its disposal, and by providin 
the worker with clean air and full head and bod 
cover while he ıs on the job Mr Far discussed 1 
some detail the methods by which managemer 
achieves these aims He concluded by reviewing th 
position and responsibilities of the health physici 
in an atomic energy works 

Mr W Buks (Radiological Protection Service ¢ 
the Ministry of Health and the Medical Researc 
Council) presented the third paper, and dealt wit 
protection agamst X-rays and gamma-rays in tl 
industrial field He was particularly concerned wit 
radiation hazards m ordmary mdustries Exper 
mental data were given on the direct radiation outpu 
from X-ray tubes and from radioactive isotopes, o 
the degree of scattermg produced under differer 
conditions and on the absorption of both direct an 
scattered radiation ın materials such as lead, bricl 
concrete and sol Mr Binks discussed m detail tk 
solution of a number of problems encountered 1 
designing an industrial radiological establishmen 
Since the safety of personnel working with 1onizin 
radiations depends as much upon adherence t 
particular techniques as upon the provision ¢ 
structural shieldmg, Mr. Binks included details c 
the various monitormg techniques which may k 
adopted to assess the actual dose received by worker: 
Finally, he described the help which it ıs anticipate 
the Radiological Protection Service will give t 
industrial managements in designing radiologic: 
establishments and in carrying out radiation survey 
and personnel monitoring tests. 

The final paper at the conference was by M 
FEF R Farmer, assistant director, production, « 
the Industrial Group, United Kingdom Atom: 
Energy Authority, Risley, who dealt with the safet 
criterion m atomic energy Mr Farmer made 
review of the hazard-level ın industry as measure 
by the death-rate and compared this in the workin 
population age-group with the death-rate due t 
natural causes and to violence He quoted deat 
rates of 10-12 for normal industry, 30 due to violenc 
(including 12 on the roads), 80 for the mines and 14 
due to natural causes, all per 100,000 In a eivilizatio 
with a rising standard of living, changes ın the publ 
attitude to such figures may be expected and 
demand will arise for preventive action to be takel 

Mr Farmer posed the problem of the new industr 
and asked what should 1ts objective be While ıt ma 
be argued that a zero risk 1s highly desirable th 
in the absolute sense, ıs not obtainable It seem 
reasonable to set as a target for a new industry the 
it must be comparable with the best in other indu 
tries Lookmg back over other industries, it 
probable that safety has been influenced by the nee 
of the industry to sell 1ts products economically in 
competitive market, and the cost factor m safet 
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t of if the atomic energy industry 


to make its mark in the national economy. Mr. 
ier concluded that the safety aim of the atomic 


industry must be for perfection within an 
nomic framework that will encourage the develop- 
t of the industry. 

Each paper presented to the conference was fol- 
owed by a period of full discussion in which many 
points of principle and some of detail were discussed. 
t was agreed that the safety-level established in the 
atomic energy field compares very favourably with 
uch of established industry, but that a larger 
perience of radioactive work in industry will be 
led before final conclusions can be drawn. 

D. R. R. Farr 


.. RESEARCH ASSOCIATION 
Fe OF BRITISH RUBBER 
MANUFACTURERS 


OPENING OF NEW LABORATORIES NEAR 
Y SHREWSBURY 


November 23 H.R.H. the Duke of Edinburgh 
Micially opened the new laboratories and head- 
quarters at Shawbury, near Shrewsbury, of the 
ch Association of British Rubber Manufac- 
turers. Some three hundred persons were present, 
drawn from all sections of the rubber and allied 
industries, together with representatives of govern- 
ent departments and other organizations connected 
with the rubber industry, and after the opening they 
were able to visit the premises and inspect the 
displays showing various aspects of the Association's 
ork. In his speech to the company the Duke 
referred to the obligations of industry towards co- 
tive research and its results, and put in a strong 
p for yet more generous financial support by 
industry of the Association's work. He also stressed 
very much the problem of getting a research associa- 
tion's results applied in industry—‘probably the 
most complicated and elusive problem confronting 
the industry to-day". 
- The ceremony formed a fitting and stimulating 
i to the efforts that have been made during the 
‘past years to provide the Association with premises 
te for its growing 
needs. Founded in 1919, the 
Research Association of Brit- 
ish Rubber and Tyre Manu- 
facturers (as it was first 
called) began work in two 
rooms in University College, 
London, and then in 1922 
premises were acquired in 
Lansdowne Road, Croydon. 
For many years these met the 
Association's needs ; but the 
very suecess of its work, and 
ially the demands made 
on it during the Second World 
War, led to an expansion that 
eriously overtaxed the avail- 
able space. By 1948 it became 
clear that the only solution 
was to find entirely new 
premises, and bearing in mind 
that the ‘centre of gravity’ of 
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London area, the Council of the Association deci 
after exhaustive inquiries and searches, to acquire 
premises already existing at Shawbury. These were 
purchased in January 1952, and since then the task ^ 
of adapting them has proceeded steadily. Now that * 
task is complete and the premises have been officially 
opened, the industry possesses a research station Of. 
excellent design, attractive in external appearance 
and interior finish, and fully equipped for the im- 
portant work that lies before it. i 

The new premises (Fig. 1) are near the village of 
Shawbury, 6} miles north-east of Shrewsbury on the 
Market Drayton Road (4 53). Erected in 1938 by . 
Shropshire County Council, they have a floor ares of — 
some 15,000 sq. ft. and stand on a levelgite of 
6} acres. The whole building is on one floor, except 
for two flats over the front portion. Although t 
for a different purpose, the lay-out has proved sur- 
prisingly convenient for the laboratories, ibrary, 
workshops and offices of the Research Association. 

The laboratories proper are grouped into 
categories : chemistry, physics and technology. The 
chemical laboratories are in two groups. In the first, 
the main laboratory is for analytical work; including . 
the testing of raw materials, analysis of vuleanized 
rubbers, identification and estimation of synthetics 
and so on, and hes for this purpose many pieces of 
specialized apparatus. The equipment includes also. 
a micro-balance, used in developing micro-chemieal 
techniques applicable to rubbers and other polymers, 
a Spekker absorptiometer for colorimetric analyses, 
and an infra-red spectrometer which has been 
devoted particularly to the identification of organic 
accelerators and antioxidants in vulcanized rubbers. 
Other laboratories are fitted up for studies on adsorp- 


the rubber industry lies in the Midlands rather ber iu 1 


tion of simple hydrocarbons on carbon black and . _ 


bout 


other powders, as part of the research on the mech- ~ 


anism of filler reinforcement. The second group- 
includes the main chemical research laboratory, at 

present devoted largely to studies on copper,(and 

other heavy-metal) catalysis of oxidation and the © 
development of improved sequestering agents for 

combating the effect of copper in promoting 

oxidative deterioration (ageing) of rubber. 

The physics laboratories comprise two large 
adjacent rooms, one of which is devoted mainly to 
electrical measurements and has a full range of 
equipment for studies of volume and surface resist- 


Fig. 1. Aerial view of new Laboratories of the Research Association of British | 
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ivity, permittivity and power factor, as well as 
special apparatus for testing the electrical character- 
isties of ‘anti-static’ rubber, a subject to which the 
Association has made important contributions. High- 
voltage equipment is housed in the adjoining 

' laboratory, which also deals with studies on plasticity, 
using in particular the Association's 'shearing-cone 
plastimeter' and various other types (Fig. 2). In 
this room also is installed the new sinusoidal-strain 
dynamic testing machine constructed to designs 
worked out by the Association, and which will enable 
more complete studies of the dynamic behaviour of 
vuleanized rubber to be undertaken than have 
hitherto been possible. 

The technological laboratories include the mill 
room, equipsed with up-to-date experimental mixing 
plant (both open-roll and internal types) and vul- 
canizing equipment (platen presses and open-steam 
pan); and the mechanical testing laboratory, which 

& full range of instruments for examining 
the physical characteristics of vuleanized rubbers 
strength, extensibility, ‘set’ or residual deformation, 
hardness, resilience, resistance to tearing and to 
abrasion, behaviour at low temperatures, ete. (Fig. 3). 
These instruments, particularly those for testing hard- 
ness, include several designed by the Association or by 
member firms on the basis of studies by the Associa- 
tion. Auxiliary laboratories contain equipment for 
testing the resistance of rubber to repeated flexing 
and to the deteriorating actions of heat, oxidation, 
light and atmospheric ozone. This technological 
equipment enables the research staff to prepare 
experimental rubber samples under carefully con- 
trolled conditions and to assess their properties and 
likely behaviour during use. 
— In addition to these various laboratories, the 
premises include the library and information section, 
or Intelligence Division, as it is called. This contains 
what is believed to be the world's largest library on 
rubber and cognate subjects such as rubber-like 
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Fig. 3. Hounsfield tensile test machine, a recent British develop- A 
ment 


plastics, together with card indexes, now totalling 
some 750,000 cards, on which scientific, techni 
and commercial information on rubber is arrang 
classified order for easy reference in answering 
inquiries and preparing literature surveys. Offices 
for typing and duplicating work, a photographie 
dark-room, an engineering workshop, and a spaci 
canteen complete the layout of a research station 
which the rubber industry may well feel proud. 


TREATMENT AND DISPOSAL OF 
SEWAGE SLUDGE 


INCE methods of treating water-borne sewage 
K were first adopted in Britain, it has seemed 
obvious to many people that it should be possible to 
utilize profitably the plant nutrients which the liquid’ 
contains. That it is at least difficult to do this, and 
at the same time to dispose of the material without 
causing a nuisance or endangering publie health, 
became clear during the second half of the past 
century when most of the sewage in inland districts 
was disposed of by irrigation on ‘sewage farms’. For 
various reasons this method fell into disrepute— 
large areas of land were needed; land is usually 
expensive near towns, where most of the sewage is 
produced; the soil must be porous to permit 
irrigation at a reasonable rate; the sewage is pro- 
duced continuously, but the farmer prefers to take 
it for irrigation only intermittently. Most sewage 
farms have now been replaced by modern, compact 
treatment plants which, at a remarkably low cost, 
are capable of converting sewage—often containing: 
a large proportion of industrial wastes—into effluents 
which can be discharged to the small streams of 4 
Britain without serious risk to public health. The 
possibility of maintaining this position, but at the 
same time recovering further useful materials from 
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sewage, 1s, however, still often raised Suggestions 
include using sewage effluent for irrigation, sometimes 
by distribution from overhead spiinklers, passing 16 
through fish ponds, and using 16 as a nutrient medium 
for growing algae which would be harvested and 
dred It was because of this widespread interest m. 
the use of urban wastes that the Natural Resources 
(Technical) Committee, under the chairmanship of 
Prof S Zuckerman, decided recently to pubhsh the 
results of its study of the subject* 

In the processes of treatment ordmarily used at a 
sewage works, as much insoluble material as possible 
1s first separated by sedimentation, yielding a primary 
sludge contamung perhaps 90-97 per cent of water 
The remamung liquid is then treated by a biological 
process to give an effluent, which is usually dıs- 
charged to a stream, and a secondary sludge of high 
water content For every thousand persons there 
will be perhaps ten to twenty mullion gallons of 
effluent a year, with sludge contaming twenty-five 
tons of dry solids 

Of the morgamec nutrients present in the raw 
*ewage, a large proportion, including most of the 

‘otash and about three-quarters of the nitrogen, 1s 

ischarged with the effluent, from a thousand 
;ersons the weight of nitrogen lost annually 1s of the 
order of two tons The Natural Resources Com- 
mibtee recommends that methods of sewage treat- 
ment which would conserve the nutrients now lost m 
effluent should be immvestigated , so far as 1s known, 
no generally applicable methods are at present 
available, except that in arid countries sewage 
effluent 1s valuable for wrigation, much of its value 
being represented by its water content 

It ıs much easier, however, to make use of the 
sludge separated at a sewage works, and indeed 1t 1s 
estimated that the equivalent of some 350,000 tons diy 
material (containmg some 8,000—9,000 tons nitrogen 
(N), 4,000—5,000 tons phosphate (P,0;), and 1,000 tons 
potassium (K,O) ) 1s at present applied to the land 
annually in Britam as manure This 1s rather more 
than a third of the total which could be made aval- 
able from the present sewered population of about 39 
million persons, of the other two-thirds, part goes 
to sea, either ın suspension where untreated sewage 
is discharged (as m Liverpool) or m tank steamers 
after separation on shore (as m London), and part is 
ultimately stored in tips at sewage works 

The chief difficulty in. disposing of sewage sludge, 
whether for agricultural or other uses, lies m drymg 
ib to a moisture content at which ıt can be trans- 
ported economically and handled easily Several 
methods of drying are used, and ıt was known that 
the efficiency and cost of the process differed widely 
at different sewage works. A committee was there- 
fore set up by the Mimstry of Housmg and Local 
Government to study the question, and it has now 
issued a most interesting report}, from which the 
followmg brief notes are taken 

The weight of sludge produced per thousand 
persons annually may range from ten tons m a rural 
district to more than eighty tons in an industrial 
one—clearly the composition of the sludge will vary 
equally widely The price at which partially dred 
sludge can be sold (per ton dry weight at the works) 
ranges from nothing (air-dried to 65 per cent moisture) 


* The Use of Towns Wastes in Aguculture Pp 1v4-25 (London 


HMSO, 1954) 1s 3 


t Ministry of Housing and Local Government Report of an Informal 
Working Party on the Treatment and Disposal of Sewage Sludge 
Pp m+64 (London HMSO, 1954) 2s 6d net 
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to more than £6 (digested, 15 per cent moisture, 
powdered and bagged) Digestion—tha 1s, anaerobic 
fermentation to yield methane and carbon dioxide— 
is already in use at many large sewüge works, the 
Committee recommends the extension of the process 
to smaller works. Of the more mechanical drymg 
processes, filter pressing, vacuum filtration and 
filtration after heatmg are practised at a few works , 
but centrifugmg, though used m the United States, 
has not been tried in Britam A serious drawback 
of some of these methods is that the liquid which 
separates may contain a high concentration of 
organic matter and may add appreciably to the load 
on the biological stage of the sewage treatment plant 
An interesting and effective method of drying consists 
in adding a coagulant, freezmg andwsthawmg the 
sludge, and then filtermg, large-scale plant, how- 
ever, has not yet been developed, and the economics 
of the process are uncertam Electro-osmosis, 
already ın use for drying soils m engineering work, 
appears to be mherently too expensive to use with 
sewage sludge 

After reviewing these various methods, the com- 
mittee finds in favour of the simple and unmechanical, 
its choice of methods being m the followmg order 
disposal m a liquid form, preferably after digestion, 
to manure agricultural land, digestion, and drying 
to 40-50 per cent moisture on beds or m lagoons, 
drymg to 10 per cent moisture content after careful 
consideration of the possibilities of marketmg the 
product, and finally—chiefly m rural areas—com- 
postmg with other waste materials such as separated 
household refuse 

This report ıs valuable in giving an up-to-date and 
balanced account of the practice of sludge treatment 
in Bntam, 16 will lend httle support to the theory, 
so often put forward, that there ıs m sewage sludge 
& large unused source of nutrient matenals which 
could be made available to agriculture without much 
difficulty ıf only the problem were energetically 
attacked 


OBITUARIES 


Prof H Terrey 


Txrovues the death on Christmas morning of Prof 
Henry Terrey, a loss has been sustained which will 
be felt ın many departments of the academic life of 
the University of London, and m every phase of the 
life of University College Prof Terrey had been 
continuously associated with the University and with 
the College smce 1912, successively as student, 
assistant, lecturer, reader and professor, and after 
his retirement from his University chair m September 
1954 he had continued to serve the College by mam- 
tammg without interruption the discharge until the 
day of his death of the duties which had been his as 
& professor 

Terrey was one of that somewhat rare species at 
the present time, the true-hearted inorganic chemist, 
though with a well-assimilated knowledge of the 
principles, practice, and the helpful applications of 
physical chemistry and a general working knowledge 
of organic chemistry For many years lee had been 
the leader and mainstay of morganic chemistry Sigg 
comprehensive chemucal department m which the 
balance of interest between the branches has not 
always been easy to mantam But Temey was of 
the view that the best answer to that problem was. 


148 


to have no meommutable branches and no boun- 
daries, and the breadth of his general chemical 
knowledge, widely outside the orbit of his personal 
researches m the chemistry of the rarer élements and 
some other special fields, as was often shown by his 
regular and active participation in all discussions of 
researches in progress, fitted him well to put such 
policy into practice His specialized knowledge of 
the factual basis of general and morganic chemistry 
was unsurpassed 

It is impossible to overstate the value of his 
personal qualities to the University of London and 
to his College. Well adjusted, friendly and wise, he 
was the man to whom, even when he was still a 
lecturer, students and professors alike turned to 
naturally to lk over their difficulties, knowing that 
they would probably come away with practical help 
of one kind or another, and certainly with an easier 
mind and a clearer course of action He was much 
mterested and gave much help m the organization 
of students’ athletic activities His personal know- 
ledge of students throughout the years was remark- 
able, and for a long period he gladly gave his time 
to the furtherance of the affairs of the Old Students’ 
Association of University College. His qualities cast 
him for the role of chairman of many boards and 
committees, the busmess of which, however con- 
tentious, he always kept on the plane of good sense 
and good humour In all personal relations, his 
academic hfe was a kind of extension of his very 
happy home hfe, m which he was husband, father 
and grandfather He took httle, and gave much, 
and we who are left will gratefully revere his 
memory. 


Mr F B Stead, C.B.E. 


lr ıs with very deep regret that his former col- 
leagues and friends learnt of the death of Mr F B 
Stead on December 23 He was born on February 19, 
1873, the son of the Ven Samuel Stead, formerly 
Archdeacon of Bombay He was a boy at Ohfton 
College, gomg from there to King’s College, Cam- 
bridge At Cambridge he was placed in the first class 
of the Natural Sciences Tripos and left to become 
an assistant master at Aldenham School ım 1898 In 
1901 he returned, as assistant master, to his old 
school and remained there until 1908 He was made 
head of the chemistry department at Clifton College 
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in 1908, but left soon afterwards on being appointed 
one of His Majesty's Inspectors of Schools, an office 
he occupied for the next twenty-five years, until he 
retired in 1933 

Stead was made staff mspector on appointment 
and served m Essex, Surrey and Kent  Durmg the 
First World War, after bemg temporarily in charge 
of Hampshire, he transferred to the Mmıstry ol 
Munitions. Durmg 1916-18 he acted as secretary tc 
the Prime Minister's Committee on the Teachmg o! 
Science, under the charrmanship of S J. J. Thomson. 
After the War he became a divisional mspector ol 
education for seven years, and m 1926 was appoimted 
chief mspector and took charge of the Secondary 
Branch, then responsible for the inspection of the 
grammar schools He was made C B E. m 1931. 
After retirement from the mspectorate he contmued 
for some time as an occasional mspector and even 
returned to full-time employment for a few months 
m 1940 He was chairman of the Girls’ Public Day 
School Trust durmg 1944-48 and smce then had been 
deputy charman 

One of the most remarkable features of the educa 
tional history of Great Britain was the extremel 
rapid development of grammar school educatio 
durmg the first third of this century In tha 
development the Secondary Branch of His Majesty’s 
Inspectorate, created shortly after the coming into 
force of the Act of 1902, played a part the importance 
of which has not been fully appreciated Stead jomed 
that Branch early m its history, and seldom was & 
wiser appomtment made In the first place, not only 
was he distinguished as a scientist, but also, even 
more important m view of the work to be done, he 
was a man of broad general culture who fully realized 
the dangers of early specialization which beset so 
many schools m that period Secondly, sincere and 
forthright as he was and impatient of loose thinking 
and sentimental aspirations which so easily beset 
new developments m education, he was quick to 
encourage enterprises based on common sense and 
long and careful study of a situation Because of this 
and because of his courage and unselfishness and his 
immediate and generous recognition of good work 
wherever he found 1t, he won the lasting respect and 
affection, not only of his colleagues, but also of all— 
administrators, governors and teachers—with whom 
he had to deal m his twenty-five years of public 
service 


NEWS and VIEWS 


Electrical Engineering in the Imperial College > 


Prof A Tustin 


THE sppomtment has been announced of Prof 
Arnold Tustin to the newly created University chair 
of heavy electrical engmeermg ın the Imperial College 
of Science and Technology, University of London 
The appomtment carries with 1t the position of head 
of the Department of Electrical Engmeermg m the 
College and is of especial importance m view of the 
EE for fhe expansion of the Imperial College, 

have already been widely announced Fmancial 
support has been provided for this chair from the 
Counterpart Aid Funds It ıs mtended that the chair 
of electrical engmeermg, recently vacated by Dr. 
Willis Jackson, shall be filled as soon as practicable 


by a professo: of hght electrical engmeermg within 
the Electrical Engmeering Depaitment of the College 
Prof 'Tustin, who 1s at present professor of electrical 
engineermg in the University of Birmingham, 1s well 
known for his work on automatic control systems 
and m other fields He has recently spent a year at 
the Massachusetis Institute of Technology studymg 
the teaching of engineermg, which 1s one of his many 
wide interests 


Chemical Engineering at Swansea 
Prof E S Sellers 


Me E S SELLERS, whose appomtment to the 
newly established chair of chemical engmeermg m 
the University College of Swansea has recently been 
announced, 1s a graduate of the University of London. 
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He was first employed m the Lancashire textiles 
industry and later by the then Anglo-Iranian On 
Co. at Abadan Mr Sellers returned to Great Britain 
in 1938 and jomed the staff of the Manchester Oil 
Refinery, Ltd, and was its refinery supermtendent 
at the time of his appomtment ın. 1948 to a University 
lectureship in the then newly established Department 
of Chemical Engmeermg at Cambridge Mr Sellers 
had previously had some experience of teaching as 
a part-time lecturer at the College of Technology, 
Manchester, and from the start was able to play a 
large part in the planning of the courses and the 
general organization of the Cambridge School. His 
research interests have been mamly ın the field of 
distillation processes, including processes operating 
at very low temperatures Mr Sellers has been an 
active member of the Institution of Chemical 
Engmeers, bemg on both its Board of Examiners 
and its Education Committee He has also been 
much interested in furthermg the co-operation of 
industry with universities in matters of education, 
and in the past few years has run two successful 
‘practice school’ courses, first at the Stanlow Refinery 
of the Shell Refining and Marketmg Co, Lid, and 
secondly at the Royal Ordnance Factory, Bridgwater 
It 1s expected that he will take up his new duties at 
Swansea next October 


Geological Society Awards for 1955 


Tae Council of the Geological Society has made 
the followmg awards for 1955 Wollaston Medal to 
Sir Arthur Trueman for his outstanding and varied 
contributions to paleontology and stratigraphy and 
in particular for his paleontological work on the non- 
marne lamellibranchs of the Coal Measures, this 
latter work has initiated and led to fundamental 
advances in paleontology and to the rationalzation 
of British Coal Measures geology , Murchison Medal 
to Dr C J Stubblefield m recognition of his valuable 
contributions to paleontology and for his work on 
paleozoic stratigraphy , Lyell Medal to Mr W N. 
Edwards, keeper of geology m the British Museum 
(Natural History), m recognition of his distinguished 
work in the paleobotanical field, Bigsby Medal to 
Dr P E Kent for his contributions to the palzo- 
geography and stratigraphy of England and Wales 
and his researches m Central Africa and Persia, 
Wollaston Fund to Mr J M Edmonds for his con- 
tributions to the history of geology and the geology 
of the Oxford distmet, Murchison Fund to Mr R 
Casey for his wlummating work on the Aptian and 
Albian strata of southern England, a moiety of the 
Lyell Fund to Dr P A Sabme for his petrological 
work, especially ın the Assynt area of Scotland, 
another moiety of the Lyell Fund to Dr W Buller- 
well for his work m appled geophysics and m par- 
ticular for his contributions to the gravimetric survey 
of Great Britam 


Royal Astronomical Society Awards 


Tus followmg medal awards of the Royal Astro- 
nomieal Society have been made Gold Medal, Prof 
Dwk Brouwer, director of the Yale University 
Observatory, for his outstandmg contributions to 
celestial mechanics, Eddington Medal, Prof H © 
van de Hulst, of the Observatory, Leyden, for his 
prediction of the 21-em lme radiation of neutral 
hydrogen, and for his share in its detection and 
observation and m the theoretical interpretation of 
the observations. 
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Some Exhibits in the Cavendish Laboratory 
Museum 


AN illustrated account of some of the mstruments 
made by Elhott Brothers, Ltd, which are m the 
Museum of the Cavendish Laboratory, Cambridge, 
has appeared m the Blott Jownal (2, No. 1, 1954). 
In an earher article m the same journal (1, No. 1, 
1951) reference was made to some of the apparatus 
constructed for Maxwell, Rayleigh and others by the 
firm, but a recent rearrangement of the apparatus m 
the Museum has suggested a fuller account of the 
more notable Elhott instruments collected there 
Maxwell’s colour top and his real-image stereoscope 
are described, and some interestmg details are given 
of his experiments and results usmg thg well-known 
disk apparatus for the determmation of the viscosity 
of gases, which was constructed for him by Mr Becker 
and described in Maxwell’s Bakerian Lecture to the 
Royal Society on February 8, 1866 Maxwell was 
succeeded as Cavendish professor by Loid Rayleigh, 
whose research was concentrated on the provision 
and maintenance of high-precision electrical standards 
Elhott Brothers made some of the earliest sub- 
standard resistance boxes calibrated m terms of the 
British Association ohm, and later assisted in the 
re-determination of the ohm by Lord Rayleigh and 
Mrs Sidgwick by constructmg the well-known 
spmning-coil apparatus used m that series of experi 
ments A photograph of the apparatus and references 
to the origmal papers are included in the article. 


Geological Background of the lyatayet Site, Alaska 


In 1951 Giddings published his discovery of a 
blade, core and burm industry, which he called the 
Denbigh flint complex This preceded and differed 
fundamentally from the known Eskimo occupations 
of Alaska, including the paleo-Eskimo one of which 
Ipiutak ıs a part, and 1ts importance ıs due not only 
to its age but also to its possible Upper Paleohthie 
ancestry A description of the recent geology of the 
site of the discovery, with an attempt to correlate 1b 
with recent deposits elsewhere in Alaska, has been 
published as a paper by D M Hopkins and J L 
Giddings, jun , m Vol 119, No 2 of the Smithsonian 
Miscellaneous Collections (Pub 4110. Pp u+388+ 
4plates Washmgton, D C. Smithsonian Institution, 
1953) On archeological grounds, the authors believe 
that the industry is older than the related one, 
lacking bunns, found at Trail Creek, Seward Pemn- 
sula, and dated by radiocarbon at about 4000 Bc 
Two alternative correlations are suggested one 
would give the Denbigh industry an age greater than 
10,000 8 c, and the other, which the authors prefer, 
would date 1t at about 6500 s c. The paper illustrates 
the specialized knowledge required for the intor- 
pretation of Quaternary geology in these regions, 
since ıb includes such unexpected features as the 
correlation of forty feet of aggradation m a valley 
with a period of low rather than high sea-level. 


Nitrogen Metabolism of Ripening Fruit 


IN a recent study of the mtrogen metabolism of 
apple frmts, A. C Hulme (J Hap. Bot, 5, No 14, 
159, 1954) has found that a close parallelism occurs 
1n. the trend of respiration-iate and the r&tio protem 
nitrogen/non-proteim mtrogen, both in attached t 
and m fruits harvested at various stages of develop- 
ment and stored for several months at 12° C. In 
detached fruits the fall m respiration which occurs 
immediately after picking 1s only accompanied by a 
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concomitant fall ın net protem in very young fruits 
m which active cell-division 1s takmg place After- 
wards, m fruit of all ages, when a climacteric rise m. 
respiration occurs, 1b 18 accompanied by a net morease 
in protem It 1s argued that the climacteric rise m 
respiration is a result of merease in the level of 
protem. which will be expected to reduce the adenosine 
triphosphate/diphosphate ratio Over the climacteric 
period, although rate of respiration and net protem 
content both rise, the former rises more rapidly than 
the latter and, afterwards, falls at a faster rate than. 
the protein content It ıs suggested that this may 
be due to the ‘new’ protem contamimg a higher 
proportion of enzyme(s) directly involved m respira- 
tion and leading, for example, to a reduction in the 
adenosme triffhosphate/diphosphate ratio 


Ophioglossum Organization in Embryos and Induced 
Buds Compared 


Waen the sequence and rate of organ formation 
m embryos and induced buds of Ophwglossum 
vulgatum are compared, some interesting results 
emerge (C W Wardlaw, Ann Bot, 18, 72, 397, 
1954) In the embryo, the appearance of the primary 
root considerably precedes the organization of the 
shoot apex and the formation of the first leaf, but 
in induced root and shoot buds the reverse 1s the 
case With the limited nutrition provided by the 
saprophytie underground prothallus, the first leaf of 
the embryo (actually the second leaf formed) does 
not appear above ground until after seven to eight 
years, but in buds mduced in decapitated shoots, 
four to six new leaves may be formed ın five to six 
months Completely defoliated shoots may show a 
comparable rate of leaf formation. The conclusion 
is reached that whie the fundamental pattern of 
development is the same m embryos and buds, the 
actual sequence m which the primary organs are 
formed, and their rate of formation and development, 
are referable to nutritional factors 


Zoological Nomenclature 


As from June 30, 1955, the International Com- 
mission on Zoological Nomenclature will start to 
vote on the followmg cases mvolving the possible 
use of the plenary powers for the purpose specified 
against each entry Full particulars were published 
on December 30, 1954, in Parts 10 and 11 of Vol 9 
of the Bulletin of Zoological Nomenclature (1) Dama 
Frisch, 1775 (Cl Mammaha), validation of, for use 
for the name for the fallow deer of Europe, (2) 
Hehcella Férussac, 1821 (Cl Gastropoda), validation 
of, (3) rufa Lmneus, 1761 (Formica), validation of, 
and designation as type species of Formica Linnæuvs, 
1758 (Cl Insecta, Order Hymenoptera) , (4) Cat wmfex 
Binney, 1865 (Cl Gastropoda), validation of, (5) 
Discias Rathbun, 1902, Upogebia Leach, 1814, Pro- 
cessa Leach, 1815, Xanthmae Dana, 1851, Upogebunae 
Borradaie, 1903, and Processidae Ortmann, 1896 
(Cl Crustacea, Order Decapoda), validation of 
Comments on these cases should be sent as soon as 
possible to Francis Hemmung, secretary to the Com- 
mission, 28 Park Village East, Regent’s Park, 
London, N W 1 


Group Distussion 


VER recent years the Central Council for Health 
Education (Tavistock House, Tavistock Square, 
London, W C 1) has published a number of articles 
m its quarterly journal dealmg with various aspects 
of group discussion m educational, social and working 
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hfe These evoked considerable terest and, as a 
result, the Council has brought them together and 
published them ın book form They melude accounts 
of the theory and practice of group discussion by 
Dr M L Johnson, preparation for a group discussion 
by Di Emrys Davies, the technique of running 
discussion. groups by M Fassam, how to run meetings 
by J J Gillespie and Dr J Burton, discussion in a 
secondary school by Fiank Tyrer, the Quaker group 
by B Pollard, and group psychotherapy by Dr E J 
Anthony There ıs also a detailed and comprehensive 
bibliography 


Economic Developments in Mexico 


Tum main article m the autumn issue of Progress, 
the magazine of Unilever, Ltd , describes economic 
developments in Mexico It has been contributed 
by Dr Eduordo Villasenor, formerly director-general 
of the Bank of Mexico, who shows that, despite all 
the difficulties thrown up by the geography of the 
country, agrarian reform and industrialization are 
mereasing rapidly and are bemg accompanied by 
many developments in education and welfare services 
Mexicans are paiticularly proud that ther State 
University, which is the oldest on the American 
continent, now possesses the ‘most modern buildings 
and equipment of any university in the world” 


Documentation in Aeronautics 


AT the fourth meetmg of the Documentation 
Committee of the Advisory Group for Aeronautical 
Research and Development of the North Atlantic 
Treaty Organization m Paris during November 2-6, 
closer hason was recommended between the docu- 
mentation committee and the technical panels of the 
Group, and m particular ıt was suggested that the 
commuttee might assist the pancls m the preparation 
of bibhographies Progress was reported in the 
preparation of the interhngual aeronautical dic- 
tionary A French version of the British Standards 
Institution’s glossary of aeronautical terms was ready 
for errculation for criticism, a German translation 
would be ready for revision shortly, Part 1 of a 
Dutch translation was ready for circulation, and 
Part 1 of a Russian translation had been revised It 
was agreed to produce first mdividual volumes foi 
each language, with an alphabetical index, for limited 
circulation m the country concerned for criticism , 
and not to undertake the preparation of the complete 
dictionary until criticisms had been recerved and 
amendments made It was also agreed to mamtam 
contact with Dr Heflin’s project for a dictionary of 
Aur Force language 

A sub-committee was appomted to review ciitically 
the production of an mternational abstract bulletm 
and, 1f possible, to recommend an alternative approach 
to the mmprovement of abstractmg services Subject 
classification schemes used in aeronautics were also 
discussed as well as methods of retrieving punched 
cards, and 1t was recommended that, m co-operation 
with Unesco, a list of systems, covermg the mechanics 
as well as methods of coding, now m use ın aero- 
nautical fields should be made Recommendations 
made at the previous meeting m favour of mproving 
the availability of classified reports were confirmed 
and a suggestion for the preparation of a guide to 
the sources of aeronautical information was wel. 
comed It was also agreed that the adequacy of the 
translation coverage of aeronautical literature requires 
close exammation, and a draft report 1s to be prepared 
for the next meeting 









Developments in Radio Astronomy 

CENT issue of “Occasional Notes of the Royal 
mical Society” (3, No. 16; 1954) is entirely 
roted te the subject of radio astronomy and is 
nade up of ten papers by Prof. A. C. B. Lovell and 
his colleagues at the Jodrell Bank Experimental 
Station of the University of Manchester. A short 
introduction by Prof. Lovell is followed by two 
chapters dealing with radio telescopes and techniques, 
jpiously illustrated by plates and a number of 
ams. In these the main principles underlying 
ə of radio telescopes are explained, and the 
r ends with a short account of two modern 
: the large interferometer recently 
to use in Cambridge by M. Ryle; and the 
n radio telescope under construction at 
ank, which, it is hoped, will be in use in 
fter this, the remaining eight chapters deal 
applieation of radio astronomy and are 
in order of distances from the earth as 
yteors ; radio echoes from the aurora and 

































aves. from the sun; radio waves 
y; the identification of the radio 
scintillation of the radio stars; radio 
m the interstellar hydrogen; radio waves 
alactic origin. These provide adequate 
for general readers interested in radio 
y and are well illustrated (there are seven 
and. twenty-seven diagrams altogether in the 
and. those who desire more extensive details 
|in the bibliography a list of publications 
ie past eight years, several of which appeared 
and 1954. Two points merit comment here. 
is that the origin of scintillations is not in 
urce itself but is due to varying atmospheric 
ons; and, while these scintillations are very 
enient to the radio astronomer, they provide a 
technique to the geophysicist for investigating 
complexities of the upper regions of the earth's 
atmosphere into which exploring rockets have not 
yet penetrated. The other is that among the normal 
‘nebula there may be distributed a class of nebule 
which are more powerful emitters than the normal 
It is difficult to say what peculiar property 
iss possesses, but there is support from 
sources for the above suggestion, among 
be noticed the identification by Stanley 
e intense sources in Virgo and Centaurus 
culiar nebule NGC 4486 and NGC 5128, 
more recent identification of the intense 
gnus l with two faint extra-galactic nebule 
ion, Other lines of evidence also support the 
on. 
































hange of Students for Technical Experience 


"remarkable increase in the number of tech- 
ial students who obtain practical experience in 
her eountries during their long vacations is shown 
the seventh annual report of the International 
tion for the Exchange of Students for Tech- 
perience. During 1954 the number of 
e exchanges made has been 4,267 students, 
a further increase of 484 over the 1953 
in addition, 148 students were placed between 
and member countries of the Association. 
was admitted to the Association in January 
d India and Turkey have made application 
sion, Difficulties are being encountered in 
sd States in forming a central committee for 
ange of students, although many industries 
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have signified their readiness to receive studente 
and the U.S. State Department has expressed 
willingness to facilitate the admission of students by 
the allocation of the necessary programme number 
to cover the issue of visas for visiting overseas - 
students. ; 


University of London: Appointments 
Tue following appointments in the University of - 
London have been announced: Dr. A. W. Skempton,. 
reader in soil mechanics at the Imperial College of 
Seienee and Technology, to the University chair o! 
soil mechanics tenable at that College ;. Dr. D. G 
Harvey to the University readership in chemical 
pathology tenable at the Royal Veterinary College: 
Prof. Norman Millott, professor of z@@logy in the 
University College of the West Indies, to the Univer- 
sity chair of zoology tenable at Bedford College in 
succession to Prof. H. Munro Fox. di E 


Announcements 


Tur 1955 James Watt International Medal of the 
Institution of Mechanical Engineers has been awarded. 
to Dr. Igor Ivan Sikorsky, in recognition of hia life's 
work in applying science to the progress of mechanical 
engineering through pioneering development of air- 
craft of various types—multi-engined, amphibians ` 
and particularly helicopters. The James Watt Inter- 
national Medal was founded to commemorate the . 
bi-centenary of the birth of James Watt on January 
19, 1736, and is the Institution's highest award. ©- 


On the occasion of the Fourth World Petroleum 
Congress to be held in Rome during June 6-15, an 
International Oil Equipment Exhibition will. b 
organized in Naples, in the premises of the Overseas 
Fair (Mostra d'Oltremare). This Exhibition will 
remain open during June 5-20. Eo 

Tue group of European molecular spectroscopiste. 
which held meetings at Basel in 1951 and Paris in 
1953, has arranged to hold another meeting. in 
Oxford during July 7-11, 1955. The subjects: dis- 
cussed will cover a wide range of ultra-violet, infra- 
red and Raman work. Further information may be 
obtained from Dr. H. W. Thompson, St. John’s 
College, Oxford. ioe 


A CONFERENCE on "The Functions and Education 
of the Chemical Engineer in Europe", organized by 
the Institution of Chemical Engineers in co-operation: 
with the Department of Scientifie and Industrial 
Researeh for the European Productivity Ageney of 
the Organization for European Economic Co-opera- 
tion, wil be held at Church House, Westminster, 
London, S.W.1, during March 21-23. Eleven Western 
European countries are expected to take part. The 
conference is open to official delegates and members. 
of the Institution of Chemical Engineers. Further. 
information can be obtained from the Institution, ^ 
56 Vietoria Street, London, S.W.1. ; 
Tue third annual meeting of the editorial board 
of the Journal of Embryology and Experimental 
Morphology will be accompanied by a conference ono 
embryology to be held in the Palais des Académies: <- 
and the Faculté de Médecine in Brussels during 
April 4-7. Those wishing to attend are asked to 
inform Prof. A. M. Daleq, 97 rue aux Laines, Brugsels, /— 
as soon as possible. (Those travelling from p "e 
should communicate instead with Dr. D. R. Newth; = 
Department of Zoology, University College, London.) 
Requests for accommodation in Brussels must be _ 
made before February 1. i 
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GENEVA LABORATORY OF THE BATTELLE MEMORIAL INSTITUTE - 


By FRANK C. CROXTON 
Assistant Director in Charge of Operations in Europe, Battelle Institute 


N November 26 the Geneva Laboratory of the 
Battelle Memorial Institute was formally opened 
before an assembly of three hundred guésts from five 
countries. M. Denis de Rougemont, author and 
director of the European Cultural Centre, gave an 
address in which he first explored the reasons for 
research, described by him as a spiritual passion. 
After reviewiag the need for research, he discussed 
its purpose, which is the liberation of man by reducing 
his labours, and said that it is in the creative spirit 
that research institutes, especially Battelle, must 
work. Prof. G. Colonnetti, president of the Italian 
National Research Council, spoke of the benefits to 
be derived in future years from the peaceful applica- 
tions of nuclear energy. He reminded his listeners 
that machines have not caused unemployment but 
that, on the other hand, man is not yet master of the 
machine to the extent that he is called on for his 
intelligence rather than his muscles. He doubted the 
value of research if the results are applied without 
concern for their effect on society. Prof. L. Jacqué, 
rofessor of chemistry in the École Polytechnique, 
aris, described the participation of French scientific 
workers in the important technical developments of 
the world and continued by reviewing some of the 
notable chemical discoveries of recent times. He 
spoke of several of the research institutions working 
for the advancement of science and technology and 
referred especially to organizations such as Battelle 
and the services that they can render. 

The Battelle Laboratory at Geneva is one of three 
which, with a marine research station in Florida, 
constitute the Institute's experimental facilities. In 
addition to its main offices at the Columbus Labor- 
atory and also laboratories at Frankfurt am Main, it 
also has offices in London, Madrid, Milan and Paris. 
The Battelle Institute was founded by the bequest 
of Gordon Battelle, and research was begun in 1929, 
so that 1954 marks its silver jubilee year. Its intention 
during this time has been to provide research services 
of à very practical sort, designed to 
fit the needs of industry. Although 
its beginnings were in metallurgy 
and fuels, the Institute was re- 
quested to enter many allied fields, 
until now it can be said to carry 
out research and development pro- 
grammes in essentially all fields 
of technology. The Institute was 
originally pictured as of local sig- 
nifieance; but as it grew it was 
soon industries from all 
parts of the United States as well 
as those of several other countries. 
It became apparent that Battelle’s 
research services should be made 
available more generally, and so 
laboratories were constructed at 

and now at Geneva. It 
is doubtful whether Gordon Battelle 
envisaged the expansion of the 
contract-research concept to an in- 
ternational scope ; but his original 


1 


ideas of providing research services to industry and - 


thus to mankind have been fully implemented by 
this step. 

The perfectly rectangular building of the new 
Geneva Laboratory consists of three stories and 
basement and is situated on a 22-acre plot of land in 
Carouge, à suburb of Geneva ; with it are a villa and 
a farm building. Immediately after its reconstruction, 
it was necessary to use the villa for housing the 
essential requirements ; but now it is used for the 
administrative offices, library and the telephone 
exchange. The farm building contains the machine 
shop, carpentry shop and garage. At the earliest 
possible moment the laboratory building was begun. 
It was completed only a few weeks before the official 


opening, but was quickly occupied by the technical | 


staff and their apparatus. This building has a floor 
area of forty thousand square feet. At one end, the 
pilot-plant laboratory extends from the ground-floor 
level to the roof, a height of about thirty-two feet, 
which permits the installation of tall distillation or 


extraction columns. The auxiliary apparatus can be ` 


placed on the ground floor and on balconies at each 
of the higher floor-levels. The general laboratories 
are built on a modular basis. Partitions between 
them are of non-load-bearing construction to permit 
removal when for alterations. Hot and 
cold water, gas and air are available for each unit, as 
are duets for hoods where necessary. Both the Geneva 
and Frankfurt Laboratories use the bus-bar duct 
system of power distribution which provides the 
flexibility so frequently needed in a research building. 
'The painted concrete floors are economical but clean, 
and lighting is at à high level to increase efficiency 
and accuracy. The stairways are constructed in a 
rather novel manner permitting each flight to be 
lifted aside, thus leaving a completely open stair- 
well for the hoisting of heavy equipment; in 
addition, there is a combination freight and passenger 
lift. 


Battelle Laboratory at Carouge-Geneva 
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The Battelle Institute undertakes research for the 
sole benefit of each client and hands over all results, 
including patents, the work bemg carried out on a 
completely confidential basis At Geneva, reseaich is 
being done m physics, chemistry and metallurgy by 
the staff of eighty-five people Serious consideration 
1s given to new fields of research as mdustry demands 
them, so that, hke the Columbus and Frankfurt 
Laboratories, the Geneva Laboratory 1s a dynamic 

“rather than a static orgamzation Each project 
receives the full attention of the Institute’s entire 
research facilities i the United States and Europe. 
The volume of research already achieved makes ıt 
evident that the Battelle Institute can be as helpful 
in Europe as 1t has been m the country of its origm 


THE COLOMBO PLAN: 
TECHNICAL CO-OPERATION 
SCHEME 


NDER the Technical Co-operation Scheme of 
the Colombo Plan, which completed rts fourth 
year in June 1954 (The Colombo Plan Technical 
Co-operation Scheme Report for 1958-54 by the 
Couned for Technical Co-operation m South and 
South-East Asia Colombo, July 1954. London 
HMS.O., 1954 Is net) trammg was arranged in 
1953 for 608 persons as agamst 538 m 1952, and 
1,653 places have now been provided m all, mostly 
for graduates with a background of experience which 
enables them to benefit from thei specialist trammg 
abroad in various fields of economic development 
By June 30, 1954, the largest group (268) went 
abroad for traming ın food and agriculture, of the 
others, trainmg m government &dmmistration claimed 
266, engmeermg 192, medicme and health 168, 
education 135, transport and communications 132, 
industry and trade 131, and power and fuel 123 
The United Kingdom provided facilities for 638 
tramees, mcluding 211 from India, 195 from Ceylon 
and 157 from Pakistan. Of Australia’s 487 traimees, 
116 came from India, 91 from Pakistan, 80 from 
Indonesia and 79 from Ceylon Canada has taken 
210 tramees (93 from Pakistan and 92 from India), 
New Zealand, 170 (45 from Ceylon, 39 fiom Malaya, 
. 85 from India and 32 from Pakistan), while India 
has taken 137 tramees, mcluding 67 from Ceylon 
and 23 from Pakistan The figures mdicate that 
while Pakistan and Indonesia are concentrating on 
trammg in admunistration, India and Ceylon are 
concentrating on tramimg facilities imn food and 
agriculture. 

The demand for experts has been heaviest m the 
field of medicine and health. The 58 experts provided 
in 1953 (compared with 90 m 1952 and 45 m 1951) 
brought the total provided to 263 as agamst 502 
apphed for, and of these, 69 are m medicme and 
health, 36 m transport and communication, 33 m 
engineermg, 33 in food, agriculture and forestry, 25 
in education and 23 m industry and trade Of the 
115 experts provided by the United Kingdom, both 
India and Ceylon took fifty Of 45 supplied by 
Canada, 22 went to Ceylon, 10 to Pakistan and 9 to 
Malaya. Of New Zealand's 30 experts, 12 went to 
Pakistan. Although 239 requests were outstanding, 
offers are still awaited agamst only 133 

Requests for equipment for use by experts or for 
treinmg and research institutions since the begmnmg 
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of the Scheme have totalled £1 5 nulhon, against 
which equipment to the value of £1 milhon has been 
Supplied or offered. Requests totaling £714,500 have 
been received from Pakistan, £591,700 from India 
and £171,000 from Ceylon. Equipment supphed or 
agreed in principle by the United Kingdom includes 
£14,000 worth for the Technical High School, Karachi, 
and £155,000 for nme new technical high-schools m 
Pakistan, £50,000 worth for the Mercantile Marme 
Academy, Pakistan, and £82,000 for the Pakistan 
Department of Scientific and Industral Research, 
£139,000 for the Textile Trammg Centre, Lyallpur, 
£70,000 for the National Metallurgical Laboratory, 
Jamshedpur, £24,000 for the Central Testmg and 
Standards Laboratories at Karachi and Dacca, 
£37,500 for the Central Water Power, @rrigation and 
Navigation Research Station, Poona, £12,380 for the 
Bengal Engmeermg College, Calcutta, £18,300 for 
the Research Laboratory of the Forest and Education 
Branch of the Ceylon Forest Department, £25,000 
for the Central Science Teaching Centre, Bandung, 
and Teacher Trammg Centres at Djogjekarta and 
Surabaya 


BIOLOGY AND A GENERAL 
UNIVERSITY EDUCATION 


CONFERENCE on “Biology and a General 
University Education”, organized by the In- 
stitute of Biology, was held at the University College 
of North Staffordshire, Keele, on December 20-21 
Most of those attending were paymg ther first visit 
to Keele, and ıb was clear from what was said at 
dinner-table and m common rooms that they generally 
hked what they saw and heard of the College There 
was appreciation, too, of the inclusion m the general 
education for which North Staffordshire stands, not 
only of biology but also of those traditional academic 
graces which are so conspicuously lackmg m some of 
the universities born of the industrial revolution. 
In the first session, under the chairmanship of Prof 
S Zuckerman, three speakers described biology 
eourses for arts students that are already m existence. 
Prof A. R Gemmell dealt with biology as one 
alternative for the compulsory natural science subject 
for students of the humanities or social sciences at 
Keele He tries to give his students an msight mto 
the scientist’s approach and somé knowledge of the 
nature of laboratory work, to relate the science to 
the student’s own background of knowledge, and to 
stimulate him to think The centre of the course 1s 
man, and there are fifty-two lectures, on mammahan 
physiology and anatomy, parasitism and disease, 
genetics and agriculture. There is a three-hour 
practical class each week, mcluding dissection of the 
tabbit and some work with Drosophila. Dr J 
Hutchens (Chicago) then described biology as a part 
of the general education course at his university 
Here physical science 1s studied as well, and before 
biology, and the students include those who will 
later specialize m. sciences as well as the humanities 
The emphasis 1n. the biology course 18 on the physio- 
logy of man, but the laboratory course begms with 
mucroscopy—pond water, blood cells afd so on—a 
practice of which Dr Hutchens does not apfBBeaamme 
There are differences of approach m different parts 
of the course, some stressing details and others 
general principles For the most part, the teachmg 
m general education 18 done by a separate staff from 
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that of the divisions which deal with higher degrees , 
this frees research workers whose chief terest is the 
multiplication of published papers from work which 
will not lead to their academic advancement, but has 
the unfortunate effect of making the others, whose 
job is teaching rather than research, feel somewhat 
second-class 

Dr € Gordon dealt with a course m social biology 
which he gives to social science students at Edm- 
burgh, this is complementary to one in anatomy 
and physiology given by a physician. The biology is 
academic and vocational and meludes topics such as 
man’s place ın the animal kmgdom, the effects of 
heredity and environment, and some discussion of 
physiology and vital statistics The students take an 
examinatiomat the end of the course, and ther 
answers are on the whole well written but show no 
evidence of any ability to interpret data. This is 
partly because the students are frightened of mathe- 
matics, but may also be due to the absence of any 
practical work, which the scientists have not yet 
been able to induce the board of studies to umpose 

In the subsequent discussion, a number of speakers 
said that they could give a better education if they 
had students for four years mstead of three, but 
there was no general agreement on the meaning of a 
fourth year or on what to do with ıt For some, 16 
seemed to mean ignoring what the students had done 
at school or teaching them agam what they had 
already had the opportunity of learning there, for 
others 16 meant the possibility of lengthenmg and 
strengthening the course for an honours degree The 
sense of the meeting was probably that ıt 13 a good 
thing to have a specialist staff to teach science to 
arts students , but that its members should also take 
part in straightforward research, and that some form 
of practical work 1s desirable. 

In the afternoon Prof Gemmell took the char, 
and the conference heard three professors at North 
Staffordshire say how useful his biology course was 
for ther students Prof. S Fmer (social science) 
found its advantage to be that ıt taught them the 
background of knowledge of human ecology necessary 
for ther practical work, Prof. W OC. Stewart 
(education) welcomed ıb for its aid m the under- 
standing of child development, and Prof J. Blake 
(history) liked its broadenmg of outlook and its 
development of a different aspect of truth from those 
with which the historian and philosopher deal In 
the absence through illness of Mr. L J F Brimble, 
Mr W B. Yapp (Birmingham) gave the only other 
set paper in this session, which had the title Biology 
for Arts Students—Is ıt worthwhile ?" He suggested 
that in order for such courses to be justified, there 
had to be a successful solution of the problem of 
language, careful selection of topics which are wide 
in scope but deep in the demands which they make 
on the students’ understandmg, and even more 
careful selection of the teacher Referrmg to the 
theory of organe evolution as probably the best 
single topic, both on theoretical grounds and m 
piactice, he said that those who taught ıb to arts 
students should have a wide background of know- 
ledge and in particular ought to have read “The 
Origin. of Species”. This divided the audience, or at 
least the vdcal part of ıb, fairly evenly into those 

ad read the book and agreed with the speaker, 
and those who had not and thought 1t unnecessary 
to do so In the rest of the discussion Prof T. A 
Bennet-Clark (King’s College, London) voiced the 
disappomtment of many of the biologists when he 
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said that the three Keele speakers had all spoken 
chiefly of the value of biology on vocational grounds 
The final session, with Prof O. E Lowenstem in 
the chair, was on “Biology m a General Science 
Education”. Prof Bennet-Clark defended 16 as 
suitable for third-class and pass-degree men who 
would enter commerce, and felt that a tramung m 
science gives a better education, m A N Whitehead's 
sense of “a habitual vision of greatness”, than 1s 
now possible for the humanities Prof F W R. 
Brambell (Bangor) put the case agamst general 
science by argumg for the virtues of specialization 
on educational grounds He recommended oppor- 
tunism m the choice of advanced courses, and the 
pursuit of them to the forefront of knowledge 
according to the mterests of the staff avaiable 
Among pomts raised m the general discussion 
were the difficulty that early study of the basic 
sciences often lays down special mterests at school 
(Dr Gordon), the need for courses not leading to a 
professional career im biology (Dr. Hutchens), the 
advantage of an encyclopedic knowledge (Prof 
Lowenstem) , the mportance of knowmg when one 
is ignorant (Mrs Fuddiford), and the value of a 
biological tramung im teaching one to deal with 
complex situations There seemed in the end to be 
& greater measure of agreement between the two 
principal speakers than at first appeared Both 
wanted as much specialization as possible for those 
who could profit from 1t, and both held that biology 
had. more to offer than 1ts mere vocational value for 
those who would use ıt m after hfe One of the 
most pleasmg aspects of the conference was the 
general feehng that a university traming in biology 
can be one of the best preparations for entry to those 
careers m. administration and leadership for which we 
have not yet designed precise undergraduate courses. 
Biology, ın fact, might well take part of the place so 
long occupied by the classics but for which they are 
no longer fitted. One would like to see a full and 
reasoned statement of this view, which was umplicit 
rather than openly said m much that passed at the 
conference W. B. Yarr 


GASEOUS ELECTRONICS 
CONFERENCE IN NEW YORK 


HE Gaseous Electronics Conference has now 

become an annual meetmg ın the United States 
which is greatly looked forward to by all those 
interested in the subject. The 1954 Conference was 
sponsored by the Division of Electron Physics of the 
American Physical Society, and the host institution 
was the College of Engmeermg of New York Univer- 
sity, which 1s celebrating 16s centenary The meetings 
were held m New York City durmg October 14-16, 
and were attended by about 240 members from all 
over the United States and Canada More than a 
third of the forty-five papers (forty-one contributed 
and four mvited) came from umversities, the rest 
coming from the great mdustriel laboratories 
and government establishments, representmg m all 
twenty-seven different organizations Members of 
the Conference were entertamed at a banquet at 
which the guest speakers were Dr. T E. Allibone, of 
Associated Electrical Industries, Aldermaston, who 
described current work im England on gaseous 
electronics, and Dr W. Finkelnburg, of Siemens- 
Schuckert, Erlangen, who described present-day 
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German work ın this field The chairman of the 
Commuttee of the Conference was Dr W P Alls, of 
the Massachusetts Institute of Technology, and Dr. 
L H Fisher, of New York University, as secretary, 
was responsible for the excellent Conference arrange- 
ments 

A very wide field was covered in the papers and 16 
is not possible m this brief report to describe the 
material m any detail their subject-matters ranged 
from atomic cross-sections to the properties of com- 
pheated statistical assembhes such as the high- 
temperature are Of late years much work has been 
done imn improvimg modern vacuum techmques and 
in the preparation of pure gases and of clean surfaces, 
and this has led to the re-evaluation of some funda- 
mental 1omzation and collision data. Among such 
papers were those of W H Hickman and R E Fox 
(Westmghouse) on negative-ion formation using 
low (0 1-eV ) mono-energetic electrons, the narrow 
capture process yieldmg mformation about the 
behaviour of such election beams, and that of E. 
Gerjuoy (Pittsburg) and S Stem (Westinghouse) 
discussing theoretical work on rotational excitations 
by slow electrons L M. Branscomb (Bureau of 
Standards) deseribed measurements of the photo- 
detachment cross-section for the hydrogen atom, 
obtamung a result within 10 per cent of that cal- 
culated by Chandrasekhar N Wamnfan, W. C 
Walker and G L  Weisler (Southern Calhfornia) 
ieported determinations of cross-sections for photo- 
10nization of carbon dioxide, argon and the hydrogen 
and water molecules in the wave-length range 473— 
1100 A, and of photoelectric yields in the vacuum 
ultra-violet The atomic absorption cross-section 
of atomic nitrogen found by A. W Ehler and G. L 
Weissler agrees with that calculated by Bates D J 
Rose (Bell Laboratories) reported recent determina- 
tions of Townsend’s « m hydrogen over the range 
20 < Z/p < 1,000 V/cm mm mercury, assessing 
disagreements between previous determinations 
HE D MHagstrum (Bell Laboratories) described 
determinations of the secondary emission of electrons 
from surfaces either atomically clean or contaminated 
by a monomolecular gas layer. With clean surfaces 
Yma for Het is found to be ~ 0 2 and largely 
independent of ion energy, but for contaminated 
surfaces y creases with 10n energy and may become 
as lugh as unity. F Keywell (Bell Laboratories) 
discussed high-vacuum sputterng R N Varney 
(Washington) reported work on diffusion, and A V 
Phelps (Westmghouse) described the diffusion and 
volume-loss coefficients of helium metastable atoms 
and molecules, and the lfe-time of metastable 
mercury molecules was discussed by C G Matland 
and A O. McCoubrey (Westmghouse) 

Another group of papers dealt with the physics of 
plasma Plasma oscillations were considered by J E. 
Drummond and L Wilcox (Sylvania) , fluctuations 
in crossed electric and magnetic fields by H W 
Batten (Michigan), travellmg striations by N L 
Oleson (U.S Naval Postgraduate School), noise 
mechanism by M I Skolmk (Johns Hopkins), 
aspects of plasma resonance by K S W Champion 
and S C Brown, and a microwave study of positive 
10n collection using probes by G. J. Schulz and 8 C 
Brown (Massachusetts Institute of Technology) , 
cumulative 10n1zation processes 1n. the helrum positive 
column by L S Frost and A V Phelps (Westmg- 
house) 

A number of papers dealt with properties of the 
electric are Low-voltage phenomena were discussed 
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by E O Johnson (R C A ) and extreme temperature 
phenomena by W Finkelnburg (Siemens-Schukert) 
Other aspects of discharge phenomena were described 
m & session which included an invited paper by H 
Margenau (Yale) on the effect of electrons on spectral 
Imes emitted in & discharge, and papers on the 
cathode spot arc by Robert St John, J G Winans 
(Wisconsin) and by C G Smith (Raytheon) DC 
arcs in a magnetic field were discussed by L P. 
Winsor (Rensslaer) and T H Lee (General Electric), 
and R W Warren (California) reported measurements 
of electric fields in glow discharges. 

A third of the programme was devoted to papers 
on electrical breakdown, and, ın particular, to the 
ionization processes by which the ionization builds 
up on the appheation of electric fields 

Vanation of mean free paths m discharges was 
considered by I A MacLennan and A D MacDonald 
(Dalhousie) Two papers on the mfluence of field 
emission on Paschen’s law at high pressure and m 
vacuum phenomena breakdown were given by L H 
Germer, P Kishuk and W S Boyle (Bell Labor- 
atories) The influence of molecular structure on the 
sparkmg potential of hydrocarbon gases was dis- 
cussed by R W Crowe and J C Devims (General 
Electric) A paper by E L Huber (California) 
deseribed work on corona breakdown m nitrogen and 
oxygen and mixtures, using a-particle triggering. 
Further experimental evidence on the development 
of a Townsend avalanche preceding breakdown was 
given by H W Bandel (Cahforma) for air, and for 
argon by M Menes (Westinghouse), who suggested a 
process involving delayed photon emission A session 
was devoted to a symposium of three invited papers 
on breakdown A paper on the mechanism of uniform 
field static breakdown was given by F Llewellyn 
Jones (Swansea, Wales), a paper on the formative 
time-lags of uniform field breakdown by L H Fisher 
(New York), and a paper on secondary processes 
and the mechanisms of spark breakdown by L. B 
Loeb (California) The ensumg discussion indicated 
& general agreement on the role taken by the electron 
avalanche and the secondary ionization processes, 
and, while helpmg to clarify termmology, also 
indicated the field that still awaits complete quan- 
titative explanation—as that of the complete build-up 
to a high current-density spark-channel after the 
apphed voltage had attamed or exceeded the static 
breakdown. potential 

Miscellaneous subjects were dealt with in papers 
by C Kenty (General Electric) on metallic flames 
excited by active nitrogen, by H P Broida (National 
Bureau of Standards) on afterglow of sold nitrogen, 
and by W M Brubaker (Consohdated Engmeermg 
Corp) on space charges in mass-spectrometer 10n 
sources Probes for space-charge fields were discussed 
by P. Coopermann (Research Corporation), elec- 
tronic tuning of microwave cavities by F R Arams 
and H K Jenny (RCA), ionization in long 
nitrogen afterglows by W B Kunkel and A L 
Gardner (California), and studies of anode pre- 
breakdown phenomena in thyratrons were described 
by S Goldberg (Edgerton, Germeshausen and Grier, 
Inc)  Fiure-ball discharges were discussed by G 
Medicus (Wright Aw Development Center) and by 
K G Henquist and E. O Johnson (ReC.A ) 

In elosmg the Conference, Dr W. P Alhsqmen- 
tioned that the general subject for the conference to 
be held next year will be discharge phenomena at 
extremely high temperatures 

F LLEWELLYN JONES 
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PRODUCTION OF TOWN GAS 
BY GASIFICATION PROCESSES 


N September 3 at the recent British Association 
meeting m Oxford, Dr F J Dent, director of 
the Gas Council's Birmmgham Research Station, read 
a paper to Section B (Chemistry) on the gasification 
of coal He began by pomtmg out that town gas 
has most of the properties of an ideal fuel, bemg 
smokeless, clean, convenient and amenable to precise 
control Its use has mcreased steadily, until now the 
heat units distributed as gas are equal to 6 per cent 
of those in the total coal mined, with an estimated 
annual saving of more than twenty millon tons of 
coal At g time when it has never been more 
important to economize m coal, when everyone is 
acutely conscious of the evils of aw pollution, and 
when the refinement of industrial processes needs 
corresponding refinement m methods of heating, 16 1s 
of prime importance to know whether much more 
coal could not be gasified so that the use of gas could 
be extended to general heating purposes On the 
grounds of cost alone, this would require the coal to 
be converted at high thermal efficiency in a relatively 
cheap plant, and clearly there must be little restric- 
tion as regards the type of coal There must also be 
flexibility ın operation, smce the more extensive 1s 
the use of gas, the more desirable will ıt be to suit 
production to variations in demand 
In the hght of recent technical advances 1t seems 
that all these requirements will soon be attamable, 
but only by having some alternative to carbonization, 
the prinerpal process now used. for gas manufacture 
The carbonization of coal, operated since gas was 
first introduced for hghting, 1s now highly developed , 
but ıt has limitations which would probably militate 
seriously agamst a further major merease m gas 
production To some extent these are due to the 
cost and inflexibility of the plant, but, more par- 
ticularly, they are concerned with coal supplies which, 
for carbonization, must be of & special kind, rich m 
volatile matter to give sufficient gas, reasonably low 
im ash, and fusible enough to produce a good coke 
But, while all coal 1s scarce, ib 18 this cakmg type 
which 1s becoming the most difficult to obtam The 
plans of the Coal Board are to mine a greater pro- 
portion of weakly cakıng coal, and more mechanization 
is expected to merease the production of high-ash 
smalls. These are likely to be the coals most readily 
available for gas manufacture and, except ın limited 
quantities, they are unsuitable for carbonization It 
is for these reasons that a large mcerease in the pro- 
duction of gas from coal seems to require some other 
process We now beheve that one with the desired 
features will soon be obtamable, and ıt wil gasify 
the coal completely as a result of the muitial thermal 
decomposition bemg followed by the reaction of 
residual carbon with steam, 


€ + H,O +CO +H, 


It 1s as well, however, to appreciate what such a 
process involves since, clearly, its chemistry is quite 
different fiom that of carbonization A gasification 
system absorbs the elements of water and does not 

b carbon as coke; but yet, for a time at least, 
the gas finally obtamed must be mterchangeable with 
that from existing plants. The gas need not have 
tho same empirical composition as coal gas, but for 
satisfactory behaviour m appliances, ıt must be of 
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similar calorific value and density It must have 
calorific value of 450-500 B Th U per cu. ft and 
density of about 0 5 (am = 1). 

The composition of coal 1s then sufficient to shos 
that, m meetmg this requirement, besides providin 
for the straightforward reaction with steam, a suit 
able gasification process must (a) merease th 
production of methane above that normally obtame 
by thermal decomposition so as to give the require 
calorific value in the greater volume of gas obtame 
per ton of coal, and (b) avoid too high a densit 
m the gas by rejectmg both carbon and oxyger 
This can be done by convertmg carbon monoxide f 
hydrogen by means of additional steam and the 
removing carbon dioxide, 


co + H,O > H, E CO, 


Until à few years before the Second World War 
these operations always appeared formidable Indeed 
1t can be argued that ıt has been because of then 
that carbonization has persisted as the basic metho 
of gas manufacture In 1935, however, the Lurg 
process was introduced m Germany and showed tha 
a considerable sumplification could be obtamed by 
conducting the whole of the gasification under : 
pressure of several atmospheres The Lurgi proces: 
uses a generator, similar in design to a norma 
mechanical producer, except that ıt allows gasificatior 
to be carried out m steam at 20-30 atmospheres 
Oxygen 1s added to the steam to liberate the heat 
required by the gasification reaction, and the output 
is readily variable through the rate at which thir 
oxygen and steam mixture is supplied. The unique 
feature ıs, however, the use of pressure, which 1s 
found to have several advantages ıb reduces gas 
velocities through the fuel bed so that small fuel can 
be gasified at bigh output with httle loss of dust 
from the generator, under pressure, methane is 
stable at the temperature of the fuel bed and w 
formed during the gasification itself, steam, used in 
excess to prevent clinker formation, reacts in the 
fuel-bed with carbon monoxide, and the density ol 
the final gas 1s quite normal ; pressure then facilitate: 
the removal of the carbon dioxide by washing the 
gas with water or, preferably, with organic solvents, 
which also elummate gum formers and sulphur 
compounds, to give a higher standard of purity than 
has hitherto been attamed m town gas 

This process was initially developed for the 
gasification of hgnite. Large mstallations have been 
operated on the Continent of Europe, and more are 
bemg erected It clearly has most of the desired 
features In fact, technically, only two further 
developments are required before its use in Great 
Britam, and these are, first, a modification of the 
generator so that ıt would gasify bituminous coals, 
which differ from lgnite m that they tend to 
agglomerate when heated under pressure and, 
secondly, an mecrease m the calorific value of the gas 
which, at 400-450 B Th.U per cu ft, 18 still rather 
low. 

Modifications to the design of the generator have 
been made m Germany, and tests have shown that 
it is now capable of dealmg with a wide range of 
British weakly-caking coals The increase in calorific 
value has also been achieved, work 1n Britam having 
concentrated on this aspect It has been found that 
the formation of additional methane under pressure 
is the result of hydrogen from steam reactmg with 
the coal and that the extent of this hydrogenation 
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eaction can be mereased if the best use ıs made of 
he pressure available 

The process can therefore be regarded as satıs- 
actory in so far as 1t will produce a suitable gas fram 
ow-grade coals, and the capital charges are only 
:bout half those of carbonization. Are its overall 
'ononues also satisfactory? So far as can bo 
scertamed without full-scale trial m Britain, the 
‘ost of gas production would, m many localities, be 
ower than by carbonization but not low enough for 
he expansion of gas production as contemplated by 
Jr Dent In its present form, therefore, the Lurgi 
0oeess is mainly to be regarded as a method for 
videning the range of the coals used for gas-makmg, 
«nd it 15 important on that account Is there, how- 
wer, opportunity for the further development of 
vhat ıs still a relatively new process? Dr Dent 
hinks that there 1s 

Because of the nature of the process, development 
vill not be confined to any smgle feature As already 
"ndieated, the conversion of coal to gas involves a 
iumber of steps, and mmimum costs will only be 
ichieved if each 1s carried out at maximum efficiency 
Xf gas 18 to be competitive for general heating, pro- 
luction processes must leave no margin of avoidable 
osses and take full advantage of there bemg no 
estriction by natural laws such as those which Init 
the efficiency of utilizing coal for power generation 
Then. 1t 13 reahzed that, while a first attraction of the 
Gurgi process is that the gasification m steam, the 
conversion of carbon monoxide, and the formation of 
methane occur in the one fuel bed, the individual 
performances do not compare favourably with those 
attamed under other conditions, and they are all 
capable of 1mprovement 

Consideration mdicates that maximum perform- 
ances will only be obtamed by having separate 
sontrol at each stage, and this is quite logical 
Efficient reaction with steam requires a hugh tem- 
oerature, efficient conversion of carbon monoxide a 
ow one, while the production of methane 1s favoured 
oy an intermediate range with the partial pressure 
of hydrogen as high as possible Optimum conditions 
‘or each cannot be obtamed m the same fuel-bed, 
ind all experimental work mdicates that mdividual 
sontrol will improve both efficiency and flexibility 
Un more detail, developments bemg considered are 
nereasing steam decomposition by operating with 
ugher temperatures 1n the fuel bed, and withdrawmg 
she ash as a slag—the thermal efficiency of gasifica- 
non wil then approach 80 per cent, obtammg the 
naximum efficiency m carbon monoxide conversion 
vy using catalysts in a separate stage mcorporatmg 
ihe removal of carbon dioxide, and enriching the 
ras by means of the hydrogenation reaction, and 
gam m & separate stage and after steam, carbon 
nonoxide and carbon dioxide have been removed 
o that the pressure of the remaming hydrogen is as 
ugh as possible 

The plant lay-out will then consist of boiler plant, 
xygen plant, gasification stage, condensation with 
ejection of tar and liquor, removal of hydrogen 
ulphide, conversion of carbon monoxide and removal 
X carbon dioxide, enrichment stage, and final 
vurification 

This system underlies a programme of research 
»emg carried out in Britain by the Gas Council It 
xil be appreciated that ib 1s more comprehensive 
han the present Lurgi process and represents rather 
the full development of pressure gasification for she 
oroduction of town gas Thus, while the gasrfication 
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stage may have standard or slagging generators, i6 
may also mclude umts for the fluidized or suspended 
gasification of powdered coal, breeze, tar and 
petroleum oils, as well as for the reforming of natural 
and other fuel gases, and sumilarly in the enrichment 
stage In fact, once a works has been laid out for 
pressure gasification with oxygen, steam supplies, 
ete, 15 would be relatively simple to effect modifica- 
tions in the gasification and enrichment stages to 
sut any raw maternal. Further, whatever raw 
material were used, the composition of the final gas 
could correspond with any calorific value up to 
1,000 B.ThU per cu. ft, a fundamental feature 
characteristic of pressure operation, as 1eactions can 
be governed by equilibna at every stage, this is 
different, for example, from a process æf thermal 
decomposition such as carbonization, m which so 
much depends upon the nature of the coal As in 
Lurgi gas, there would be only four simple gas con- 
stituents—namely, carbon monoxide, hydrogen, 
methane and nitrogen—but now, with the proportions 
of each constituent under full control, the methane 
determines the calorific value, the ratio of hydrogen 
to carbon monoxide determines the output, and the 
nitrogen controls the gas density Eventually, there 
might be no restriction to the present properties of 
coal gas, and then gas composition. could be chosen 
to suit distribution and use 

When ıb 1s coal that 1s being hydrogenated m the 
enriching stage of the system outlmed above, the 
solid residue might be transferred to the gasification 
stage for the production of hydrogen-rich gas It 
should be noticed, however, that durmg hydro- 
genation, most of the sulphur ın the coal 1s removed 
and recovered as hydrogen sulphide, and the residue 
contains only 0 1-0 2 per cent of this constituent 
Bemg also readily combustible, the residue might 
therefore find other applications, for example, as 
basis of a solid smokeless domestic fuel or as a fuel 
for power stations, when the flue gases would no 
longer call for treatment 

The significance of pressure gasification 1s due to 
its adaptability in so many directions which embrace 
most, 1f not all, of the production features that have 
been sought at various times With this unique 
characteristic, ıt goes far beyond the immediate 
requirement for an alternative to carbonization, and 
offes a unified system of gas-making capable of 
suiting any foreseeable circumstances If the gas 
industry 1s to become the purveyor of refined heat 
for general purposes—a greater part than i6 has 
played in the past—then 1t needs some such system to 
facilitate the assumption of its wider function, oppoi- 
tunity for which has been increased by the broader 
groupings set up in Britam by nationahzation. Par- 
ticular mention might be made of the high rates of 
gasification obtained under pressure, which allow high 
outputs from mdividual gas-makmg units without 
an merease of the labour force, while, more obviously, 
the distribution of gas over longei distances at the 
high pressures would allow manufacture to be con- 
centrated m large works, sited with respect to supplies 
and raw materials, whatever they might be Finally, 
the overall cost of gas production on the basis of 
heat units should be httle more than twice the cost. 
of pithead coal Takmg into account ite greater 
efficiency m use, its high purity and its convenien 
this should make gas competitive with solid fuel for 
a wide range of heating purposes, and 1b 1s therefore 
believed that gas will satisfy a far greater proportion 
of the demand for smokeless fuel than is generally 
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contemplated Then, with production of an overall 
thermal efficiency of approximately 80 per cent, there 
will be a considerable saving m coal 

The technical developments which have been 
envisaged are not regarded as aims for the distant 
future Vigorous investigations of gasification pro- 
cesses are bemg carried out m various parts of the 
world, and much ıs now known of the use of oxygen, 
slaggmg operation, powder techniques, hydrogena- 
tion, oil gasrfication and so on What remains to be 
done consists mamly of selectmg those elements 
which lead to the highest performance and mte- 
grating them mto the pressure system Without 
mamimuzing the effort required for this final stage, 1t 1s 
nevertheless believed that, with the Lurgi process as 
a basis om» which to build, a flexible system of gas 
production could be made available in a few years 


MEDICAL RESEARCH COUNCIL 
REPORT FOR THE YEAR 1952-53 


FEATURE of the report for 1952-53 of the 
Médical Research Council* 1s an article entitled 
“Medical Research in the Tropics’, which dis- 
cusses the origm and work of the Colonial Medical 
Research Committee set up eight years ago by the 
Secretary of State for the Colomes and the Medical 
Research Council, under the chawrmanship of the 
Secretary of the Medical Research Council Durmg 
the eight years since the establshment of this 
Committee, new centres of research have been built 
at Fajara in the Gambia, Mwanza in Tanganyika, 
Oshodi m Nigeria, Kumba in the Cameroons, and 
Kerugoya in Kenya, and the Rockefeller Foundation 
generously transferred to the Colonial Office its 
virus research institutes at Entebbe m Uganda and 
Yaba m Nigeria Research laboratories were built 
at Makerere College m Uganda, and support was 
given to research in Malaya and to work on malaria 
in Tanganyika The Committee also advised that a 
Colonial Medical Service should be created, and, 
although this was instituted in 1949, recruits to ib 
have been slow 1n coming forward 
Recently, however, the control of this Colonial 
research has been reorganized It ıs not easy to 
disentangle from the paragraph describmg this 
reorganization exactly what has been done, but the 
new arrangements provide “‘for decentralismg to mter- 
territorial bodies the immediate scientific supervision 
of research schemes based in the colonies” and a 
“home-based organisation will contmue to centre 
on the Colonial Medical Research Committee, whose 
terms of reference have been revised to accord with 
the newer concept of its duties" One is tempted 
to wonder, as one reads and tries to understand 
exactly how this complex organization works, which 
seems to the authorities to be the more 1mpoitant— 
the administrative machme or the men and women, 
at home and abroad, on whose devoted and un- 
publicized labours the whole organization, and also 
the health of a great many people, depend 
The rest of the Council’s report follows the plan 
adopted during the past few years It does not 
attempt “to 1ecord the results of the work of the 


_——%uncil’s separate 1esearch establishments, but gives 


only brief summaries, m the form of headings, of the 


* Committee of Privy Council for Medical Research Report of 
the Medical Research Council for the Year 1952-1958 (Cmd 9184) 
Pp v+269 (London HMSO, 1954) 7s 6d net 
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work of each department For further mformatio: 
the reader 1s referred to the bibhography of paper 
published by individual research workers. Th 
practice now 1s to discuss, under the title “Som 
Aspects of Medical Research", selected general trend 
of medical research “often from a broader stand 
pomt than that of the contributions made by worl 
withm the Council’s own programme", a practic: 
which “inevitably omits mention of many mvestiga 
tions in which the Council’s workers take part" 
Following this practice, the present report discussee 
m the section on “Some Aspects of Medical Research” 
high-altitude research and the Everest expedition 
cell metabolism, peripheral nerve imjuries, th 
diagnosis and treatment of virus diseases, the graftin 
of tissues, the biosynthesis and metabolism of som 
simple nitrogenous compounds, high blood pressure 
the use of coitisone and adrenocorticotropic hormone 
m rheumatic diseases, studies of twins, hazards n 
the use of pesticides, the use of hypothermia n 
surgery, and hpid metabohsm The section 1S4 
valuable one, but some readers, however much they 
welcome contributions of this kind, will regret that 
1t 18 no longer possible to have reports of the worl 
bemg done by imdividual workers G LAPAGE 


FORESTRY IN THE GOLD COAST 
REPORT FOR THE YEAR 1952-53 


HE report for the year 1952-53 of the Forest 
Department of the Gold Coast* gives evidence 
that under the new governmental régime im the 
Gold Coast the foiests and their well-bemg are not 
to be neglected Twenty years ago the gazetted 
forest staff numbered twelve officers, mostly stationed 
m the south, the northern terribories scarcely coming 
into forestry consideration by the forestry authorities 
At present, so the Chief Conservator of Forests states, 
the sanctioned Colonial Forest Service 1s thirty-five 
officers In addition, the sanctioned subordmate stafi 
consists of twenty-four senior forest rangers and a 
hundred and twenty forest rangers with the necessary 
complement of forest guards Such a tiamed staf 
wil, ıt may be hoped, be continued under the new 

government 
The report shows most satisfactory piogiess The 
formation of a working plans branch, concerned with 
the enunciation of the approved forest policy, points 
to this In the report for 1948-49 (see Nature, 167, 
508, 1951) ıt was stated that a new and detailed 
forest policy formulated in 1946 had been formally 
approved by the Governor in Council and that one 
of the chief aims was the management of permanent 
forest resources by methods that would achieve 
maximum productivity on the basis of a sustained 
yield This 1s a familiar aspiration, often repeated in 
the past in forestry reports, but the Department ıt 
making considerable progress towards its fulfilment 
The policy 18 briefly summed up under one heading— 
reservation—most of which has 1eached completion 
except in the Northern Terntones Management 
over 4,583 square mules of forest reserves has now 
been covered by enumeration suiveys, mamly on a 
one per cent basis of sampling, and a working plans 
branch was set up during the year, the total area of 
reserves under working plans bemg 880 square miles 
* Gold Coast Government Report on the Forestry Department fo 


the Year 1952 53 Pp u+24 (Accra Government Printing Depart 
ment, London Crown Agents for the Colonies, 1954) 2s 6d net 
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The instrument illustrated comprises four 
decade resistance units totalling [1,110 ohms 
with ratio arms to cover a range of measure- 
ment of from 0:0! ohm to I0 megohms. 
The galvanometer provided has ample sensi- 
tivity for the greater part of the range, but 
terminals with change-over switch enable an 
external galvanometer to be employed for 
more precise work. 


Further details of this and a precision. type 
bridge will be found in List 108 N. 
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This book 1s the outgrowth of the long educational experience of 
one of the leading modern experts 1n thermodynamics, Professor 
E A Guggenheim, and of his collaborator 172 problems of 
physical chemistry are presented ın a most original manner 
Each problem 1s divided into four sections, namely 


1 Data, including detailed references to the sources 


2 Introduction, where the procedure for the calculation 1s 
described 


3 Calculation, including full numerical details with particu- 
lar attention to units, whenever graphs have been used, 
small-scale reproductions of these are given 


4 Discussion, in which the significance of the results and 
their relation to other work 1s assessed 


This book, therefore, teaches students how to master the evalua- 
tion of their own experimental findings and how to derive 
numerical results from an interpretation of the original literature 
In selecting and grouping the problems, the authors have tried 
to make clear how different experimental methods can be applied 
for the establishment of a particular physical constant and how 
the results of these different methods compare with each other in 
reliability and accuracy For example, they present ten methods 
for the establishment of Avogadro’s number 


The book is destined to become an indispensable aid 1n every 
course 1n physical chemistry and chemical physics 
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| Advanced Level Examples in Physics 


; R. V. JOHNS, M.A., B.Sc. 
: Lecturer in Physics and Mathematics, City of Liverpool College of Technology 


W. F..WARE, B.Sc., A.Inst.P. 
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This book of numerical examples is designed to supplement the theoretical and æ 
laboratory work of students preparing for examinations in Physics at the Advanced 
level of the General Certificate of Education and for Intermediate Degree examinations. 
"Some 1,000 examples have been arranged by topics and carefully graded in difficulty. 
© Contents are arranged under the headings Mechanics'and Properties of Matter, Heat, 
Light, Sound, and: Magnetism and Electricity. 16s. 
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Intermediate degree courses and the Advanced and Scholarship Examinations of the. 
General Certificate of Education. All the usual topics required at this stage are dealt 
th, and where necessary calculus is used. Among the special topics discussed are the _ 
nduction of electricity through gases, atomic physics and modern views on ferro- ' 
nd terrestrial magnetism. Third Edition: 145.: 








Comprehensive Inorganic Chemistry 
Edited by M. CANNON SNEED, J. LEWIS MAYNARD and ROBERT C. BRASTED 
Volume IIL—The Halogens, by ROBERT C. BRASTED 


omprehensive Inorganic Chemistry is an eleven-volume reference work on the chemical 
elements and their inorganic compounds... In this Third Volume the significant ad-.. 
vances of recent years are fully reflected in a broad treatment of halogen chemistry... 
Both basic principles and their applications are exhaustivelv covered, as well as the 
new processes, methods of production, and the chemistry of compounds which have 
lately become so important. 35s. 





The Light Metals Handbook 


Text and Tables 


GEORGE A. PAGONIS 
Light Metals Resarch Laboratory, San José, California 


This book simplifies the task of gathering facts and information on aluminium- and ^ 
magnesium-base alloys. It was written to serve all aircraft, industrial, and civil en- 
gineers, fabricators and light metal foundries, as well as men developing engineering 
specifications. It is published in two volumes, text and tables, bound together in 
detachable sections. 635. ; 
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“If it were not for 


these little things...” 


* 


*... we wouldn't get far with that plant. It's 
the research work that produces the new 
motor fuels and new additives, and gives 
the motorist his extra speed and smoother 
running." 


LI 


.... and it's the scientific glassware in the 
laboratory that counts for most in all initial 
pilot work. This glassware must be reliable, 
must be precise, must be strong. A broken 
measure in the middle of an experiment 
may ruin everything ! " 


"Thats why we always use *' Pyrex’ 
Brand Glass in our Laboratories. It is heat 
and acid proof, and with its low coefficient 
of expansion it can be made so robust that 
breakages are few and far between." 


“Pyrex brand laboratory glassware 
is made only by James A. Jobling & Co. Ltd., Sunderland 
Large new catalogue FREE 
Send name, address and position in firm 





pico TRADE mane 


THE ONLY MAKERS OF *PYREX' BRAND GLASS IN THE UNITED KINGDOM 


Aanouncing the reprint of 


Two Rare Works... 


THE GENERA of FUNGI 


by F. E. CLEMENTS and C. L. SHEAR 
8vo. 496 pp. 


58 plates. £5 7s. 6d. 


© 


FLORA OF THE 
ROCKY MOUNTAINS & 
ADJACENT PLAINS 


by P. A. RYDBERG 


8vo. 1144 pp. £5 7s. 6d. 


© 


HAFNER PUBLISHING CO., LTD. 
Star Yard, Carey St., W.C.2 


WANTED TO PURCHASE 
Scientific books & periodicals 


Entire libraries, and smaller collections ; 
sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 

125 East 23 Street, New York, 10, N.Y., U.S.A. 
Cable Address: BOOKJOHNS, NEW YORK 

British Office: ACADEMIC BOOKS, LTD. 
129 Queensway, London, W.2 





PRESS for making 
KBr and KCL DISCS 


as used in |-R and U.V solid state study. 


INFRA-RED CELLS 


Variable path-length cells for liquids. 
Fixed path-length cells for liquids and gases. 
Descriptive Catalogue CH388/NII free on application 


HILGER & WATTS LTD. 
98 St. Pancras Way, London, N.W.I 
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INORGANIC QUALITATIVE Just Published — Volume II 
P ANALYSIS: o 
à Fluorine 


SEMI-MICRO ||| Chemistry 
METHODS 


BY 
H HOLNESS 


Complete ın 3 volumes 


Edited by J H Simons 


December 1954, 565 pp, illus, f$8s 


MSc, FRIC, Senior Lecturer in 


Chemistry, South-West Essex Technical College 


Contents 

This 1s an essentially practical book to be used 

“on the bench” The whole work has been Fluonne-Contammg Complex Salts and 
. thoroughly tested 1n practice and every experiment Acids 

described has been tried out with classes of By Aran G SHARPE 

students All students, up to and including those : 

sitting for the BSc general examination in Halogen Fluorides—R ecent Advances 

chemistry for London University will find B» H J Ewrzríus 


this a valuable book Ilustrated 12s 6d 

Analytical Chemistry of Fluorme and 
Fluorme-Contammg Compounds 

PITMAN By Pune J Exvinc, CHARLES A 


Parker Street . Kingsway London, W C.2 Horton, and Hosart H WILLARD 





Organic Compounds Contammg Fluorme 







The SCIENTIFIC BOOK SUPPLY SERVICE By PAUL TARRANT 
(T. FREDERICK DE LOCHE) M th c ds c T i Fluoro 
etalhc Compounds Contam: - 
LIBRARIES PURCHASED carbon Radicals and Organometallic 
Consult us whenever you wish to buy or sell Compounds Contaming Fluorme 
HIGHEST PRICES PAID He ca MESE 
Suppliers to American, Fluorocarbon Chemistry 
Colonial & Foreign Libraries By J H Simons and T J Buick 


Specialists in z 
Scientific Books & The Infrared Spectra of Fluorocarbons 
Periodicals and Related Compounds 


= = PHONE CEN 1294 ne OS By D G WEIBLEN 


5 FETTER LANE, FLEET STREET, LONDON, E.C.4 AUTHOR InDEX—SuUBJECT INDEX 


New PHYSICAL CHEMISTRY catalogue 
TRADE JAYGO ma available upon request 


Special EP Standard. Seente Apparatus & Glassware 
GLASS EQUIPMENT (AD A 

FOR FUME ABSORPTION Academic. Press Inc. 
LABORATORY BOEBHAUS AND PILOT PLANT 125 East 23 Street, New York 10, NY, USA 


EQUIPMENT FOR ANALYTICAL EDUCATIONAL 
AND RESEARCH PURPOSES 


THE JAGO COMPANY 


90 RUSHOLME ROAD, MANCHESTER, 13 


British Office: ACADEMIC BOOKS LTD, 
129 Queensway, London, W 2 
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-` 's "ge 
> NE ts fil osts 
z : LEES . curs Tiling cos eee 


saves floor space 


Single "LAB AID" section holding two 1” 
drawers, two 2” drawers {for wide slides, 
color transparencies, etc} and two 4” drow 
ers {for lantern slides, cards, etc) 


How can a Technicon "LAB-AID" filing cabinet measuring 
only 19” square by 5” high hold up to 6500 (average) one- 
inch microslides? The single section illustrated here with its 
drawers extended will show you why — . it's because there 
are no thick bulkheads between drawers — no space-con- 
suming buttresses, no bulky tracking guides Yet, close-set 
as they are, every drawer slides straight and true. — easily, 
smoothly, without binding 

Drawers are freely interchangeable, too, thanks to the 
unique “LAB-AID’’ unit-gauge track system, so that you can 
intermix 1” drawers with 2” drawers (even 4” drawers, if 
you like). according to your needs 

Staunch, fireproof “LAB-AID" units are strongly built of 
heavy gauge steel for a lifetime of satisfactory use Beauti- 
fully finished in olive green enamel, with combination drawer- 





pulls and label holders Separate bases and finishing cap A stack of ten sections, complete with base 
panels make complete units of any number of sections your "d cap pone) Interlocking design lets you 

pilo sections right up to the ceiling Staunch 
filing needs require, expandable at will at any future time. ‘LAB AID’ construction easily bears the 


heavy weight of solidly packed slides 


For filing current slides, the removable 


spring separator lets you rifle through them 2 
as easily as you flip the pages of a book 
easy to file, easy to find Slip wt in - 


when you need if, take 1} out when you use 9 
the drawer for storage filing la b orato ry 
a ene 
—— filing cabinets 


Technicon "LAB-AID" filing cabinets have long been 
standard filing equipment in laboratories throughout 
the world Now made in France, they can be easily 
imported into the United Kingdom, 


COMPAGNIE TECHNICON 
Postal "Address only in U K * 
7 Lytton Gardens, Wallington, Surrey 
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AUTOMATIC 
FRACTION 
COLLECTOR 


for chromatographic analysis 





Designed at the National Institute for 
Medical Research, Mill Hill, London, N W.7 


* Reliable motor-driven operation 


% Interchangeable racks for 100 collect- 
ing tubes 


X Volume of fractions | to 50 mi əy 


siphon balance 


X Mechanism protected by vitreous 


enamelled tray 


Full details sent with pleasure on request 


Manchester 44, Chapel Street, Salford 3 (Blackfriars 2677) 
Liverpoo! 134, Brownlow Hill, Liverpool! 3 (Royal 4074) 
Stockton-on-Tees 28, Bridge Road (Stockton 65141) 
London Industrial Estate, Uxbridge, Middx (Uxbridge 8461) 


J. W. TOWERS & CO., LTD. 
HEAD OFFICE & WORKS, WIDNES 
TELEPHONE 2201-5 
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THORIUM LIMITED — —— 


=| 


Makers of 
. LANTHANUM OXIDE 
99-975 Pure 


THORIUM LIMITED 10 STOREY'S GATE WESTMINSTER SW1 


RARE EARTH CHEMICALS 





*Professor Leeds then showed the Society an easy 
method for 
'TheDetection of Minute Traces of Water 1n Alcohol 
Anthraquinone 1s not only converted into 
hydroanthraquinone by zinc dust and caustic soda, but 
also by treatment with sodium amalgam When the 
hydroanthragutnone so formed 1s brought into contact 
with water, there 1s formed a clear, dark red solution 
of sodium hydroanthraquinone’ 






Just a minute trace... 


Industrially as well as scientifically, the determination 
of traces of water has acquired much greater significance 
than 1t had in 1879, when this paragraph appeared 1n 
the first volume of the Journal of the American 
Chemical Society The-preferred method of moisture 
determination to-day 1s that developed by Karl Fischer 
BDH has devised simplified methods for its appli- 
cation and supplies prepared reagents ready for use 

À booklet on the method may be obtained on request 


* LABORATORY BD-H CHEMICALS 


THE BRITISH DRUG HOUSES LTD BDH LABORATORY CHEMICALS GROUP POOLE DORSET 
LOfP/T 
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Valuable time 1s often lost 1n searching for 
a particular Journal, but by the simple 
patent Easibind device this problem 1s 
solved—your Journals are all neatly bound 
and easily referred to, and can be removed 
and replaced in a second Whether com- 
pletely or partially filled the Easibinder 1s 
equally effective and the book effect 1s always 
maintained 2 
Easibinders are gold-lettered on the spine 
with title, year and volume as desired and 
form a very attractive library. 

Easibinders ate available to hold a complete 
Vol of “Nature” or “Science”. Price 
13s, including title and year Postage 
rates: for one binder, 1s 3d.3 up to four 
binders, 2s ; up to eight binders, 3s. 


84 NEWMAN STREET, LONDON, W.I e Phone: MUSeum 214I 





The Statigun measures potential gradient in air The instrument is much used for the 

over the range 0-300kv/ft Attachments enable investigation of static charges in the 

textile, plastics, paper, rubber and 

explosives industries as well as in hospital 
operating theatres. Further details are given 
be measured in leaflet No F 123 available on request. 


insulation resistance up to 10!? ohms and surface 


charge density up to 3 x 10° coulombs/cm? to 


scientific instruments 


BALD Wie) 


‘ 


BALDWIN INSTRUMENT COMPANY LTD DARTFORD KENT * TEL 2948 


t 


x Supplement to NATURE of January 22, 1955 


instrumentally THE NEW “MAHLER-COOK" 
totali BOMB CALORIMETER 
pea ing b — 





AVOCIY 
[rd 


Wherever electricity is used in industry, 
there is a need for electrical measuring instruments. Pheno- 
menal development in the war and post-war years has produced 

~ a need for such a multiplicity of instruments of different kinds 
that there 1s a prevailing tendency towards the slowing down of 
maintenance and laboratory work through haying too many 
instruments in use. Incidentally, too much test gear also 
means too much expense. The answer to such problems is 
provided by *Avo" MULTI-RANGE instruments. 


The Model 7 Universal 
AvoMeter 1s a typical 
example of a modern 
"AVO" multi - range 


meter Itis a combina- An improved apparatus, of our own design and manu- 

tion A € [D C instrument facture, for the Calorific determination of Coals, Oils, 
providing on a 5-inch Fuels, Foodstuffs, etc etc and for Sulphur and Chlorine 
hand calibrated scale determinations 

50 ranges of readings of Reduction in price Please send for information and prices 
Current, Voltage, Ress 

tance, Capacitance, CHAS. W. COOK & SONS LTD. 
Power Output and Deci- 

bels The total resistance 97 Walsall Road, Perry Barr, 

of the instrument 1s Birmingham, 22B, England 


500,000 ohms, and tts 
small power consump- 
tron and precision accur- 
acy make it the chotce of 
radia, television and 
electrical engineers 
throughout the world 
An external accessory 1s 
also avatlabje for meas- 
uring Power and Power 
Factor 


Writefora FREE copy 
of the latest Compre- 
hensive Guide to 
“AVO” Instruments 





Q AZZCeocScton 
R ELECTRICAL 
FESTER € 
INSTRUMENTS 





MODEL 7 UNIVERSAL AVOMETER 
MODEL 8 UNIVERSAL AVOMETER 
MODEL 40 UNIVERSAL AVOMETER 


“avo” eLecTRONIayestmerer | ELECTROTHERMAL “BUNSEN” 





“AVO” ELECTRONIC TEST UNIT (Pat pdg Regd Design 875,606) 
“AVO” SIGNAL GENERATOR X di l 

“AVO” UNIVERSAL BRIDGE n indispensable apparatus for use in labora- 
“AVO” VALVE tories for heating test-tubes, crucibles, etc 
CHARACTERISTIC METER Available from all Laboratory Supply houses. 

D.C. & UNIVERSAL AVOMINORS Write for leaflet now 

SAVO” LIGHT METER 
etc, etc, Safe, efficient and economical in use. 
. Guaranteed for 12 months. 


æ Sole Proprietors and Manufacturers, 


The Automatic Coil Winder & Electrical Equipment Co. Ltd. Electrothermal Engineering [td 


Winder House, Douglas Street, London, S. W.1. ViCtoria 3404-9 


270 NEVILLE ROAD, LONDON, E.7 Telephene GRAngeweed 0055 


r 


à 
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THE BRITEX 


STUDENT 
MICROSCOPE 


STANDARD R M.S, 
ACHROMATIC 
OBJECTIVES 


STANDARD 
HUYGENIAN 
EYEPIECES 


COARSE AND FINE 
FOCUSING 


DOUBLE NOSEPIECE 


BUILT-IN 
ILLUMINATION 


DAYLIGHT FILTER 

PATENTED STAGE 

STAGE LEVELLING 
DEVICE 


PRICE 


£23 5s. 0d. 


(Complete with 3 in 
and § in. objectives 
No 2 and No 4eye- 
Pieces, and polished 
wooden case) 























its design ıs the 
result of many years 
of research and ex- 6 
perience on the pro- 
duction of a high 
quality, soundly con- 
structed and reason- 
ably priced micro- 
scope 


Available from all reputable instrument dealers 
Literature on request 


SCIENTIFIC 
BRITEX (INSTRUMENTS) LTD. 
Manufacturers of Microscopes, Magnifiers, Telescopes, etc 
$23 4, Bank Chambers, 329, High Holborn, London, W C I 


Stop Watches 


OUR improved model 308 stopwatch is now avai 
able for delivery from stock The watch 
1s specially timed at the factory to 
conform with the requirements of 
the Ministry of Fuel and Power 
(Elec Supply Meters Act, 
1936) and the requirements 
of the NPL for a high 
grade stop watch with a 
1/30th second escape- 
ment sunabdle for 
laboratory usc 
The dial is cah- 
brated 0-10 mins 
the large band mak- 
ing 1 revolution in 
10 secs The size of 
the watch, 22 ligne, 
with a dial diameter of 
1% in, allows the use 
of a very open scale 
thus facilitating the read- 
ing of the sub-divisions which 
Bre graduated 1/20 sec 
Black or white dials are 
available and we are prepared to 
luminise the hands and figures to 
special order 











A comprehensive range of stop-watches is 
available for all purposes 
A copy of our new illustrated catalogue will be gladly sent on request 


Guaranteed repairs Timing service Certification 


CAMERER CUSS 


Timing Division 
Makers of Good Clocks & Watches since 1788 
AT 
NEW OXFORD STREET, LONDON, W.C.3 
MUSeum 8968 /9 


Our only other address, 91 Kingsway, W C2 











NOW — Infra-red analysis enters a new phase with 


the development of this Mervyn engineered instrument 
using Merton—N.P.L. diffraction gratings. 


Here is the long awaited mgh resolution instrument 
for the 14 — 4t region. Of great stability, it reads 


percentage transmissions direct. 


USING A COMPLETELY NEW 
ELECTRONIC COMPENSATING SYSTEM 


This versatile instrument 1s compact and 
simple to operate Has many applications in 
the manufacture of petroleum products, plastics, 
detergents, pharmaceuticals and other processes 
where the high cost of contemporary equipment 


has restricted the use of Infra-Red techniques 


Send for full information to Dept IS 4 


-MERVYN INSTRUMENTS 


JOHN’S, WOKING, SURREY. 
Telephone WOKING 2091 
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CAMBRIDGE 


DIRECT READING 
pH 
INDICATOR 


An instrument characterized by portability, 
robustness and great stability, covering the 
full range of 0 to 14 pH Directly readable 
to 01 pH, and by estimation easily to 005. 
The new design (illustrated) incorporates a 
second scale in millivolts (—400 to +1000), 
reading to 5mV 


All mains operated 


Detalls are given in SHEET 294-N 


CAMBRIDGE 


: GROSVENOR PLACE, LONDON, sw 
ORKS LONDON & CAMBRIDGE 
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W C sport for Dollars 
Wm. DAWSON & SONS, LTD. 


World’s Largest Stockists of 
Scientific Periodicals 


COMPLETE LIBRARIES PURCHASED 


BUYING? SELLING? 
Suppliers to All Leading Universities, Specialists in Scientific, Technical 
Public Libraries and Institutions of Books and Publications of all 
the World. Catalogues issued Learned Societies 


Why not consult us first? 


. 102 WIGMORE STREET, LONDON, W.1 


Telephones: Wel 7948; Amb 5991 
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Under research, sylvicultural research work m the 
high forest zone has reached a successful stage which 
wil enable results to be placed at the disposal of the 
workmg plans branch. Under local authority forestry 
the mtroduction of a new system of local government 
has necessitated a revision of the forest reserve rules 
and by-laws. Here the necessary amendments have 
been made m order to enable alterations m the 
by-laws to be made The destruction of forest land 
by farmmg has increased owmg to the high price 
offered for cocoa, it ıs estimated to have been 780 
square miles a year, and the amount of high forest 
outside forest reserves now remamuing 1s assessed at 
6,327 square miles. Most damage has been done in 
Ashanti No control of this farmmg has yet been 
achieved, and it 18 altogether a great blot on the 
administration m Africa, generally—under other 
governments besides the British 

Three other facts emerge from the report The 
control of timber concessions 1s under the chief con- 
servator of forests Secondly, plans have been made 
_-~for the expansion of the traming of the subordinate 

staff which ıt was hoped to brng mto force m 1954. 

Finally, advice is always available on technical 

subjects to miming companies and others on the 

establishment and management of fuel and pole 
plantations upon which progress 1s bemg made in 
many parts of the country. E P SrEBBING 


J.-S. BAILLY, AN EIGHTEENTH- 
CENTURY FRENCH SAVANT 


JN & publication entitled “Jean-Sylvain Bailly, 

Astronomer, Mystic, Revolutionary, 1736-1793" 
(Trans Amer Phil. Soc., NS, 44, Part 1, 427—538 , 
1954 From the American Philosophical Society, 
Independence Square, Philadelphia 6, Pa , 6 dollars), 
Edwin Burrows Smith gives an account, mcludmg a 
very comprehensive bibliography and index, of one 
who was a statesman, astronomer and savant A 
member of the French Academy and of the Academy 
of Inscriptions, Bailly was president of the Third 
Estate and of the National Assembly and was Mayor 
of Paris durmg 1789-91 This meteoric career came 
to an abrupt end soon after his retrrement at Melun, 
where he was seized, charged with conspiracy and 
executed in 1793 

Born into an essentially artistic meu, Bailly 
abandoned the arts to study Newtonian physics, 
became a respected astronomer and won wide recogni- 
tion throughout Europe for his research on Jupiter's 
satellites Later on, however, he concentrated on 
the historical side of the subject, and between 
1775 and 1787 he published five large volumes on 
the history of ancient and modern astronomy In 
addition, ın three smaller works he tried to retrace 
the course of man’s development, and supported the 
theory of a primitive golden age Although his 
scholarly works brought him many public honours, 
not only m France but also m four other European 
countries, he nevertheless found himself mvolved m 
a number of scientific and literary quarrels, largely 
because of his wild speculations on antiquity Per- 
haps ıt was fortunate that he took part in the m- 
vestigations of Mesmer’s pretensions regarding animal 
magnetism, because this brought him back into 
contact with controlled scientific inquiry in which 
men lke Frankln, Lavoisier, Guillotin and others 
played a promment part, so that after the autumn 
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of 1784 mesmerism rapidly disappeared from Paris, 
though ıt contmued to be practised m the provinces. 

The study of Newtonian physics led Bailly to the 
behef that scientific precision could be extended to 
other fields of human knowledge, such as history, 
law, language, etc, and this view led to a breach 
with the sceptical philosophers who had little con- 
fidence m systematic explanations of ummaterial or 
mtangible phenomena. As the author of this bio- 
graphy remarks, 'Baily fell victim to the hobgoblin. 
of eravsemblance", in other words, in cases where 
truth could not be demonstrated, he was prepared 
to accept the probable explanation. The French 
Revolution represented the acid test for Bailly's 
philosophy, for that was the period when the theorist 
could try the practical application of hy ideas, and 
Bailly's ideas did not survive the test At the end 
of the biography, the author pays a tribute to his 
public work, m spite of its lack of success ‘The 
remarkable aspect of Baily's public life 1s not his 
failure, but the fact that he succeeded so well m 
coping with the practical problems which were so 
far removed from his cognizance” 


A DETAILED RADIO MAP OF | 
THE SKY 


By Pror J D KRAUS and H C KO 


Radio Observatory, Department of Electrical Engineering, 
Ohio State University 


‘ROM observations durmg the spring of 1954 with 
the Ohio State University radio telescope, a 
detailed radio map of the sky has been made This 
map (Fig 1) has sufficient detail to suggest how the 
Sky would appear if our eyes were sensitive to 1ad10 
waves instead of hght The central region of oui 
galaxy or Milky Way system stands out prommently, 
as do also a number of localized 1adio sources such as 
Cassiopeia A and Cygnus A 
The contours are hnes of equal radio brightness as 
observed at 250 Mc [s with the 96-hehx antenna of 
the Ohio State University radio telescope The 
observations were made by setting the antenna at a 
fixed declination for several days As the earth 
rotated, a record or profile of the cosmic radio back- 
ground was then obtamed as a function of mght 
ascension for a narrow zone of declination Scores of 
such profiles taken at other declinations were com- 
bined to produce the map The co-ordinates are right 
ascension (x) and declination (8) (1950 0) and the 
contours give the apparent radio brightness in units 
of 10-85 W. m -? (e [s )-* deg 7. The map gives the 
observed levels, not bemg corrected for the antenna 
pattern Thus, a minor lobe of the antenna appears 
as a small rise near the preceding sides of the strong 
sources Cassiopeia Æ and Cygnus 4 The elongated 
shape of these sources is a direct measure of the 
antenna pattern, which 1s a fan-beam 1° wide between 
half-power levels in right ascension by 8° m declina- 
tion at 250 Mc/s The mmor lobes and elongated 
shapes are imperfections m the radio map that are 
analogous to the defects m an image sgen with an 
optical telescope due to the aberrations of the lens 
Since the map 1s a Mercator projection, a locahzed 
source near Dec 0° such as Virgo A appears as a 
more slender ellipse than does a source more remote 
from the equator such as Cassiopeia A 
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Fig 1 Map showing the apparent radio brightness of the sky as observed at 250 Mc /s ‘The contours are lines of equal radio brightness 
trado 180photes) Cassiopeia A, Cygnus A, the central region of our galaxy and its nucleus (Şagıttarus A) stand out as 1ntense sources 
A number of weaker sources are also indicated 


Although records were taken continuously, twenty- 
four hours a day, usually only those obtamed durmg 
the early morning hours were sufficiently free from 
interference (solar and terrestrial) to be usable Thus, 
the map ıs restricted to the region between RA 12 
and 24h The region north of Dec. + 65° is not 
included, due to mterference, while that south of 
Dec. — 40° is either close to or below the horizon 
Observations are m progress to extend the map to 
the entire sky observable from Columbus, Ohio, that 
is, north of about Dee — 40° 

In addition to such well-known sources as Cassio- 
peia A (peak value 46) and Cygnus A (peak value 
37 5), the map also reveals a number of extended 
sources such as the one comceiding with the plane of 
the supergalaxy?:? ın the region between the localized 
sources Virgo A and Centaurus A The latter source 
1s actually below the lower boundary of the map (at 
Dee -— 43?) but its presence can be deduced from 
the dewiation of the nearby contours 

In constructing the map each profile was arbitrarily 
adjusted to the same zero or reference-level for all 
dechnations along a line near RA 11h 30m, the 
minimum brightness bemg near this hne Thus, the 
map may be subject to a slight distortion which 
would appear chiefly as a small gradient m declina- 
tion Also, since the mimumum background-level 1s 
finite, not zero as assumed, all contour-levels on the 
map should be increased by this mmimum brightness 
(of the order of 8 map unis) m order to give the 
absolute brightness-level 

Although numerous radio contour maps of the sky 
have been published, the resolutions have been 
insufficient to reveal much detailed structure Two 
exceptions are the recent maps by Hanbury Brown 
and Hazard? of the Cygnus region and by McGee and 
Bolton* of the region near the galactic centre, both 


made with 2° x 2? beams However, both these 
maps cover only relatively small regions of the sky 

The highest elevation on the map, designated 
Sagittarius A, 1s presumably the galactic nucleus, 
it stands out as a sharp spire (peak value 65) super- 
imposed on the general galactic background The 
centre of our galaxy 1s obscured by dust from optical 
observation, so that a direct observation of the 
position of the nucleus is of much mmportance The 
equatorial co-ordinates (19500) of the galactic 
nucleus as determined from the map are 


RA: 17h 42m 48s + 155, Dee —28? 50’ + 30 
The corresponding galactic co-ordmates (Ohlsson) are 
l = 327 8°, b = —] 4° 


Haddock, Mayer and Sloanaker®, with a à? x 4° 
beam at 9 4 cm wave-length, report a position for 
this source of 17h 42m 30s + 128 and —29° 01’ + 5’. 
The agreement of the positions 1s withm the error of 
measurement 

Longitudinal and transverse profiles through the 
galactic nucleus as obtamed from the map are 
presented in Fig 2 The ordmates are the relative 
mtensity (or relative brightness) Fig 2a shows the 
intensity m the plane of our galaxy expressed as a 
function. of galactic longitude at a constant galactic 
latitude of —1 4° Fig 2b shows the mtensity at 
right angles to the galactic plane expressed as a 
function of galactic latitude at a constant galactic 
longitude of 327 8° 

From the galactic nucleus, which rises as a sharp 
peak at 327 8°, the longitudinal profile (Fig 2a) has 
a gradual decrease to about 360° with a somewhat 
more rapid fallmg off beyond This change in slope is 
probably related to the fact that from about 330° to 
360° radiation is observed from the inner spiral arms 
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of our galaxy. From 360° to 40°, and beyond, the 
_-direction of observation is outside the inner spiral 
arms and the mtensity falls off more rapidly except 
for a small peak at about 48°. This peak ıs pre- 
sumably caused by radiation from the spiral arm m 
which we are situated being observed inwardly along 
the arm 
Fig 2b reveals the thin structure of our galactic 
disk as viewed in transverse section However, 
residual radio intensity 1s seen to extend out to large 
galactic latitudes with small peaks near the galactic 
latitudes of 30° and 60°. 
This work has been supported by grants from the: 
Development Fund, the Lovejoy Memorial Fund, 
„and the Research Foundation of the Ohio State 
University and also by a grant from the National 
Science Foundation. [Sept 29. 
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POSSIBLE SITE AND MODE OF 
, ACTION OF CERTAIN LIPOTROPIC 
MACROMOLECULES IN 
TUBERCULOSIS 


By Dr J E. LOVELOCK and Da R J W REES 


National Institute for Medical Research, Mill Hill, 
London, N W7 


T has been reported that certam macromolecular 
detergents are effective chemotherapeutic agents 
against tuberculous infection m mice! and m gumes 
pigs? More recently, Cornforth, Hart, Nicholls, Rees 
and Stock? have shown that the antituberculous 
effect 1s confined to members of these series having & 
high lrypophile/hydrophilic ratio, and that as this 
ratio 1s decreased therapeutic activity 1s reduced and 
then reversed, so that the more hydrophilic members 
actually enhance the mfection (‘protuberculous’ 
effect) The detergents are prepared by forming the 
polyoxyethylene ethers of a high molecular-weight 
condensate of p-iert-octyl-phenol and formaldehyde 
Unfortunately, these antituberculous compounds cause 
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(a) Longitudinal and (b) transverse profiles through the galactic nucleus showing 
the observed relative radio intensity as a function of the galactic longitude and the galactic 
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liver damage m animals after pio- 
longed use and cannot at present 
be considered for use in man This 
discovery, however, has stimulated 
further studies to determme the 
site and mode of action 
Cornforth e£ al showed that 
the detergents were stable an vwo 
and 1emamed withm the circula- 
tion of the animals for many 
days. It appears that the activity 
is & property of the intact sub- 
stance and is not due to meta- 
+80° bolic products of its breakdown 
wm vwo? The agents are neither 
bactericidal nor hemoly®ic en vitro 
even at concentiations as high as 
20 per cent It seems, therefore, 
that ther activity depends upon 
some disturbance of the host — para- 
site relationship rather than a direct toxic action upon 
the bacteria This idea receives support from the 
observation of Hart, Long and Rees‘ that these 
therapeutically active detergents produce a definite 
though limited depression of the tuberculim. response 
m tuberculous and BCG-vaccmated guinea pigs The 
first mdication of a site of action of these substances 
came from the experments of Mackaness*, who 
showed that suppression of growth of the tubercle 
bacillus occurred within the host phagocytic cells 
Monocytes from rabbits treated for several days 
previously with one of the chemotherapeutically 
active agents readily ingested virulent tubercle 
bacilli, but 1n contrast to the monocytes of untreated 
anunals, there was little or no multiplication of the 
bacteria afterwards. Monocytes from untreated 
animals were not rendered mhuibitory to the growth 
of ingested virulent organisms by the mere suspension. 
of the phagocytic cells m a solution of detergent on 
vetro 
These last observations encouraged experiments to 
determme whether or not the antituberculous agents 
actually penetrate the monocytes en vwo, and if so 
to what concentration, and whether they are free or 
adsorbed upon the surfaces and structures of the cell. 
Assuming that the detergents do penetrate the cells 
and are present free at high concentrations, the 
possibility arises that they might be rendermg the 
organism vulnerable to the destructive agencies of 
the phagocyte by stripping or modifymg a protective 
hpid outer layer Experrmments, reported here, upon 
the action of the different detergents towards the 
hemolysis of human red cells by thermal shock have 
a bearmg on this point, for the sensitivity of red cells 
towards hemolysis on sudden cooling 1s strongly 
dependent upon the composition of the lipids of the 
cell membranes? 


Site of Action 


Monocytes were obtamed from the peritoneal 
cavity of mice 24 hr after the mtrapemtoneal 
injection of 0 2 ml of a mixture of equal parts of 
40 per cent ‘Lemco’ and 20 per cent gum acacia The 
monocytes were harvested by washmg out the 
peritoneal cavity with 1 ml. of heparmized salme 
contammg 2 per cent albumin An equal volume of 
001 per cent suspension (contamung particles of 
approximately lu in diameter) of victoria blue, 
B150, was added to the monocyte suspension, and 
the mixture was then vigorously shaken and m- 
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cubated at 37° C Samples were removed at 5-mm 
intervals and examined under the microscope either 
as hanging-drops or m slide-cells The monocytes 
examined in this way were obtamed from mice 
treated with one of the antituberculous agerits and 
from untreated control animals 

The cells from both the control and the test 
animals were observed to have mgested the dye 
particles freely After a short time, however, the 
particles within the test macrophages were seen to 
dissolve and produce discrete circular patches of 
blue, later the blue patches merged and the whole 
cell was coloured uniformly. By contrast, the dye 
particles within the control macrophages remained 
intact with no trace of dissolution throughout the 
course ofeobservation The quantity of dye taken 
into solution by the detergent was found, by separate 
experiments, to be directly proportional to the con- 
centration of detergent over the range 0 001-10 per 
cent Assuming that the quantity of dye dissolved 
by a given concentration of detergent is the same 
within the cell as 1t 1s m the test-tube, 1b 1s possible 
to calculate very approximately from the depth of 
colour of the cell the concentration of detergent ıb 
contains A saturated solution of the dye m 0 01 per 
cent of a typical therapeutically active detergent 
gives a blue colour which 1s only just visible m a 
layer 100 u thick Assuming the thickness of the 
macrophage is approximately 10 u, this suggests that 
the concentration of the detergent within the cell 1s 
at least 0 1 per cent, for the cell was visibly blue 
and it 1s not certam that sufficient dye had been 
ingested to saturate the detergent within 1b 

These experiments suggest that, not only does the 
cell contam a high concentration of the detergent, 
but also that 1t 1s uniformly distributed with ıt and 
is freely available for the solution of the dye and 
hpid material ingested by the macrophage. 


Mode of Action 


The macromolecular detergents under discussion 
aie not tuberculostatic wn vitro, even at concentrations 
as high as 2 0 per cent The properties of tubercle 
bacıllı grown m ther presence are, however, altered 
Most of these detergents promote dispersed sub- 
merged growth rather than the normal granular 
formation’. Virulent strains of tubercle bacilli which 
normally decolorize methylene blue very slowly m 
the presence of glucose, using the Thunberg—methylene 
blue technique, do so rapidly when therapeutically 
active detergents are added (Rees, unpublished work) 
These effects suggest that the superficial lipid layers 
of the organism are somehow modified m the 
presence of these detergents This might result 
either from the adsorption of the detergent on to 
the surface of the organism, or by the solution of 
hpids from the bacteria within the detergent micelles 

Red blood cells, like tubercle bacilli, have a pre- 
dominantly lpıd outer layer It ıs possible to 
produce modifications in the quantity and pro- 
portion of lipids ın the membrane of the red blood- 
cell without causing irreversible damage. Thus the 
red blood-cell can lose as much as 20-30 per cent of 
its lipids without hemolysis. Therefore, although the 
detergerfis under consideration are not hemolytic 
even at concentrations as high as 2 0 per cent and 
for periods of exposure as long as 1 hr at 37° C, 
this absence of hemolysis does not necessarily 
indicate that the cells are unaffected by the exposure. 
The most simple and sensitive method of determining 
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reversible changes in the lipid composition of the red 
cell membrane is to observe their sensitivity to 
thermal shock, that 1s, hemolysis on sudden cooling, 
which is directly related to the proportion of chol- 
esterol to phospholipid in the red cell membrane’ 
The removal of leathm from the cell increases, and ` 
the removal of cholesterol decreases, sensitivity to 
hemolysis by sudden coolmg This system thus 
offers a convenient test for the effect of the different 
detergents upon the lipid membrane of the red cell 
and for comparmg any such effect with that upon 
tuberculous infection 

A 10 per cent suspension of human red cells in 
0 16 M sodium chloride was incubated at 37° C for 
l hr with concentrations of the detergents ranging ” 
from 0 05 to 10 0 mgm. per ml At the end of ths 
time an equal volume of 2 4 M sodium chloride, also 
at 37° C, was added to the suspension After a 
further 5 min. at 37° C., the tube contammng the cells 
was transferred to a mixture of crushed ice and 
distilled water and there left for 10 mm The chilled 
suspension was centrifuged, and the extent of haemo: _ 
lysis measured m terms of the light absorption of 
the hemoglobm released mto the supernatant 

Fig 1 shows the effect on thermal shock of one 
series of detergents, which were all derived from the 
same parent resin (p-tert-octyl-phenol formaldehyde 
resin) and are designated by the average number of 
ethylene oxide units added to each phenolic hydroxyl 
group of the resm In the absence of any detergent, 
50 per cent of the cells were destroyed by thermal 
shock The detergents with ten or twenty ethylene 
oxide units considerably decreased, whereas the one 
with’ thirty units slightly decreased, the severity of 
the damage by coolmg at the lower concentrations, 
used The detergent of this series with sixty ethylene 
oxide units mcreased the damage by thermal shock 
at all concentrations, and that with nmety units of 
ethylene oxide only shghtly mcreased the damage 
On the other hand, a polyethylene glycol with a 
molecular weight of 4,000 had practically no effect 
upon thermal shock 

These results demonstrate that the surface of the 
red cell 1s modified after exposure to the detergents 
Their mterest becomes greater, however, when they 
are compared with the activity of the detergents 
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Fig 1 Effect of exposure for 1 hr at37^ O toa homologous senes * 

of detergents upon the sensitivity of red cells in 1 2 M sodium 

chloride to hemolysis by sudden cooling from 37? to 0°C The 

detergents tested had 10, 20, 30, 60 or 90 ethylene oxide units * 

per phenolic hydroxyl group Polyethylene glycol, molecular 

weight 4,000, 1s included also to represent a detergent with an 
infinite number of ethylene oxide units 
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Fig 2 Comparison of the effect of various agents upon the 
sensitivity of red blood-cells to thermal shock (expressed as per- 
centage change in sensitivity at a detergent concentration of 
0 1 mgm /ml 12 upon a tuberculous infection in mice The 
detergents tested included those derived from a linear macromole- 
cule of p-tert-octyl-pheno] formaldehyde condensate (6), a 
macrocyclic tetramer of the same condensate (O), suramm (+) 
and a block copolymer of ethylene and propylene oxides (‘Pluronic 
~x I 68’) (@) The curve shows the mean activities towards thermal 
shock ın red celis for each class of activity towards infection 


towards infection with tuberculosis sn vwo The 
detergents with ten and twenty units of ethylene 
oxide are both antituberculous, the one with thirty 
units 1s inactive and the detergents with sixty and 
minety units are ‘protuberculous’, The polyethylene 
glycol ıs inactive Thus there ıs a broad correlation 
between the activity of the detergents towards 
thermal shock «n vetro over the concentration range 
0-0 2 mgm /ml and their activity towards mfection. 
Fig 2 compares the activities of twenty-five 
. macromolecular detergents both towards infection 
with tuberculosis and thermal shock m red blood- 
cells Mice are infected mtravenously with a virulent 
human stran of Myco tuberculosis (H37Rv) and 
treated mtravenously with the agents on the first, 
fourth and eighth days after infection The effect of 
each agent on the course of imnfection 1s assessed from 
the median survival times ın the treated and. control 
groups, and its effect in preventing or enhancing 
mfection is finally graded as an arbitrary score 
between + 3, 2 or 1 (antituberculous), inactive (0) 
and (‘protuberculous’) — 1, respectively. The effect m 
reducing or mcreasing thermal shock was measured 
by the technique already described The results 
shown in Fig 2 are the hemolysis after thermal 
~shock m 1 2 M sodium chloride followmg exposure 
for one hour at 37° C. to 0 1 mgm of detergent per 
ml. of solution Another type of macromolecular 
detergent, & block eopolymer of ethylene and pro- 
pylene oxides, ‘Pluronic 768' (Wyandotte Co, 
Michigan), and a negatively charged high molecular- 
weight substance, suramm (urea derivative of the 
amunonaphtbalene-sulphonie acid series), are also 
included for comparison. The block copolymer 1s 
inactive m both systems Suramim, on the other 
hand, has been shown to enhance a tuberculous 
infection 1n mice (Hart and Rees, unpublished work) 
Ths substance remains intact within the circulation 
for long periods, and furthermore ib 1s concentrated 
ın monocytes?. It 1s therefore of considerable mterest 
that this substance 1s active in both our systems, 
enhancing a tuberculous mfection and mecreasing the 
- sensitivity of red blood-cells to thermal shock 


Discussion 


The expermnental evidence suggests that the 
detergents are concentrated «n vivo withm the mono- 
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cytes and that they are present within the cells m 
sufficient concentration and m a surtably free con- 
dition to ‘solubilize’ lipids gested by the cell The 
correlation between the activities of the different 
detergents towards thermal shock in red cells and 
towards mfection with tubercle bacilli suggests that 
the activity of the detergents 1s connected with them 
ability to modify the membrane lipids of the organism 
while i$ 1s withm the macrophage Some hight on 
the possible changes which could occur m the mem- 
brane lipids of the tubercle bacillus also comes from 
the experments with red cells 

The behaviour of the detergents towards red cells 
18 consistent with the notion that the detergents with 
few ethylene oxide units adsorb or displace cholesterol 
preferentially from the membrane of the re@ cell, and 
detergents with many ethylene oxide units adsorb or 
displace phospholipid preferentially from the envelope 
of the red cell This 1s because the sensitivity of the 
cell to thermal shock 1s proportional to the ratio of 
cholesterol to lecithm im the cell membrane. Pro- 
hmmary chemical analysis of the lipids of the red cell 
after exposure to the detergents also lends support 
for this notion 

If the detergents affect the tubercle bacilli and red 
cells m an analogous manner, then i6 might be 
expected that the detergents with few ethylene oxide 
units per molecule would remove or displace the more 
hydrophobic lıpıds of the organisms preferentially This 
would conceivably render the bacteria more sensitive 
to digestion within the phagocytic cells The ‘pro- 
tuberculous’ activity of the detergents with sixty 
ethylene oxide units could m a hke manner be due 
to the removal of displacement of the more hydro- 
philic hpids preferentially, thus rendermg the lipid 
layer of the baeterrum even more resistant and 
impermeable than it ıs normally ‘These ideas are 
also supported by the observation that the character 
of growth and permeability of the organism are 
changed ın the presence of the detergents. 

These suggestions are put forward tentatively to 
provide a workmg hypothesis for testing other sub- 
stances It is realized, of course, that even if the 
suggestions are correct there are other ways m which 
the host-parasirte relationship could be altered by the 
presence of macromolecules withm the phagocytic 
cells, for example, the suppression or enbancement 
of enzymic activity of the cell or parasite or both 

Whatever 1s the precise mechanism of action of 
these agents, it seems very probable that their 
activity is primarily dependent upon their abihty to 
become concentrated within the monocyte cells, 
which are themselves known to play an mportant 
part ın the natural infection 


We are indebted to Dr P D’Arcy Hart for his 
interest and advice, to Dr J W. Cornforth and Dr 
G A. Nicholls for preparmg the series of detergents , 
and to Imperial Chemical (Pharmaceuticals), Ltd, 
for the victoria blue B150 [Oct 1 
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for opwwuons expressed by thew correspondents. 
No notice «s taken of anonymous communications 


Use of Electronic Digital Computers in 
Optical Design 


Execrronic digital computers m Britain and the 
United States have been used for the tracing of rays 
at high speeds through optical systems The larger 
machines have enough auxthary storage, either mag- 
netic drum or tape, to accommodate enormous 
amounts of information, so that ıt is possible to 
carry ows extensive numerical investigations con- 
cerning lens systems 

Durmg the past year, expermments have been 
carried out using the University of Manchester 
electronic computer in the automatic demgn of 
optical systems The optical design problem has been 
regarded as a minimization problem of a single 
function ọ, which has been called the performance 
function, with respect to the variable constructional 
parameters of the system 

The problem 1s a special one m that the variable- 
function system 1s largely ill-conditioned and non- 
lnear, but is less extensive than the general problem 
because the n-dimensional surface concerned has 
certain known properties due to 1ts optical nature 
The performance function o has been constructed by 
summmg the squares of the maximum modul of 
certain blocks of aberration residuals with appro- 
priate scahng or weighting factors Performance 
numbers of this sort have no optical significance 
whatever, they simply relate to the state of the 
geometrical aberration residuals at pomts m the 
minimization process The precise nature of the 
function does, of course, determme the distribution 
of residuals at the conclusion of any minimization 
process , but its nature becomes less important as the 
calculated residuals become smaller ~ 

Until the present time four principal machine 
minimization processes have been employed They 
are iterative withm themselves and iterative with 
respect to each other The processes are briefly as 
follows 

(a) Varrable-by-variable manumezation Hore varı- 
ables are taken singly and adjusted by adding or 
subtracting small mcrements to each m turn The 
large auxiliary storage of the Manchester machme 
allows one to store all wnter-surface ray-tracing data, 
so that if a parameter in the middle of a system 1s 
altered, the ray-tracmg data immediately preceding 
the altered parameter are ‘picked up’ and the perform- 
ance number evaluated very rapidly If a change 
in & variable results m an mcrease m o, then the sign 
of the increment ıs changed and ọ recalculated 
Should the value of o fall on any parameter change, 
then the new value of the parameter 1s retained and 
control moves to the next variable m the block or 
series 

Vanable-by-variable munmnization is extremely 
rapid (a ‘run’ on the surface curvatures of a ‘Tessar’ 
takes about twenty minutes machine time), and can 
be regafded as the basic unit relaxation process of 
automatic design 

(b) Block relaxatwon What 1s required at the close 
of the variable-by-variable process 1s a method of 
altermg the refraction conditions associated with 
each variable while the general composition of the 
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system 1s appreciably unaltered, so that the variable 
by-variable process ean continue with advantage 

Lens ‘bendmg’ can be likened to a block operation 
of numerical relaxation, 15 bemg effected by addmg 
(or subtractmg) small equal increments to the surface 
curvatures of a given Jens In optics, however, the 
merement 1s chosen with the particular purpose ol 
improving the overall distribution of residuals 

Automatic block operations can be carried out 
automatically on from two to n variables with two 
purposes m mind, namely, to reduce the latest value 
of 9 directly, and to change the refraction conditions 
associated with each variable 

A particularly useful optical block operation 1s 
that made by adding small equal merements to alf 
variable parameters, so that the system receives a 
‘kick’ m a certain direction Throughout this opera- 
tion and the following operations described, attention 
must be paid to the configuration of the rays. If the 
nodal pomts of the system are taken as reference 
points, then after each block operation these must 
be redetermmed so that the extra axial rays pass 
through all systems ın a constant manner In this 
way only will the resultant values of o be strictly 
comparable 

(c) Group operations In some cases the variable- 
by-variable method followed by various block opera- 
tions leads to an optical system which has a set of 
residuals all less than those of the original or some 
intermediate system. It 1s a simple matter m these 
circumstances to carry out an optical group operation 
which 18 in fact an extrapolation from two systems 
to a third (usually) better system, that 1s, to a system 
which has a still lower value of q. Group changes 
can always be made with advantage unless the presenty 
lowest value of q 1s at a true topographical mmimum 

Smce the number of variables changed in group 
operations is considerable and the mdividual mere- 
ments generally small, the relation between the 
extent of the operation and the change m the residuals 
is largely linear This fact allows one to ‘forecast’ a 
set of residuals without actually caleulatmg them 
by precise ray-tracmmg—provided that all ‘reference’ 
systems have constant focal length, and an exactly 
sumilar ray configuration. 

(d) Random operations. The Manchester machine 
has a useful facility by which a series of twenty 
random binary digits are produced by a nome 
generator, usmg certam logical instructions, 1b m 
possible to add (or subtract) increments to a com- 
pletely random selection of variables Should the 
same parameter be selected p times, then that 
particular parameter receives p equal merements If 
the value of o 1s already low, the general tendency 
of this random process 1s to merease 9 The mam 
advantage of increasing o by random methods 1s that 
systems can be evolved for use m group relaxation 
methods already mentioned The random process 
1s m fact used for testmg whether or not the latest” 
lowest value of » ıs m fact a true topographical 
minimum value 

A programme which mcorporates all these methods 
has been used with success at Manchester Consider- 
able mprovement has been achieved on a ‘Tessar 
lens which has been m use for many years The 
improvement was carried out m a little more than 
two hours = T 

It 1s hoped that a full account of thus work will 
appear elsewhere I am grateful to the Mimistry of 
Supply for permission to pubhsh this work, thanks 
are due to the Director and Council of the British 
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Scientific Instrument Research Association, under 
the auspices of which the work was conducted, under 
contract to that Department Thanks are due to 
those physicists and mathematicians with whom I 
have enjoyed stimulating discussion, notable among 
whom are the late Dr A M Turmg, Mr Brooker 
and Dr. Hoskm, of the University of Manchester , 
Dr.H H Hopkins, of the Imperial College, London , 
2nd Mr Bracey, of the above Association 
GORDON BLACK 
Computing Machine Laboratory, 
University, Manchester 13 Nov 25 


An Interpretation of the Long-Spacing 
Intensities of Calcium Stearate 
Monohydrate 


Tux interpretation of powder patterns of soaps 
and other long-cham aliphatic compounds which 
cannot be obtamed. as single crystals 1s not easy and 
is-usually ambiguous! Samples of calerum stearate 
monohydrate prepared by D Wallace usmg the 
method of Vold, Hattiangdi and Vold? were reorystal- 
lized from solution m a mixture of propylene glycol 
and chloroform. The recrystallized soap was in the 
form of very tmy laths which could be formed mto 
Inghly orientated sheets by sedimentation or by 
flotation Such a specrmen, mounted on a glass 
plate, used m a Geiger-counter diffiactometer, gives 
1180 to the long-spacing peaks of spacing d = 50 30 A 
from planes parallel to the plane of the specimen and 
no other peaks 

The mtensities of the reflexions were measured to 
order 30 No reflexions were found beyond this, 
although observations were continued beyond order 
40 The higher-order reflexions were weak and digital 
counting was necessary for detecting and measuring 
them. The mtensities, corrected for geometrical 
factors and sharpened, were used to calculate the 
lmear Patterson function This showed a promment 
group of peaks centred at 17A from the ongm, 
probably mdicating that m the structure there are 
two molecules separated by 17 A more or less parallel 
to their length This model, assuming that the pro- 
jection on the long-spacmg axis 1s centrosymmetric, 
was used for the calculation of structure factors and 
the corresponding Fourier projection The Fourier 
projection was refined usmg a semi-quantitative 
difference method’, and ıt was soon evident that the 
position of the water molecule, m projection, must 
be the same as that of the calcium atom The final 
observed and calculated Fourier projections are 
shown in Fig l(a) and the corresponding suggested 
molecular arrangement m Fig l(b) Apart from the 
‘hole’ at z = 4 which 1s not present m. the calculated 
Fourier projection, the agreement is good ‘The 
prmeal peaks and the trough at z = 0 32 corre- 
sponding to the end of the molecule are satisfactorily 
reproduced in both projections 

The nature of the proposed structure with two 
molecules separated by 168A. parallel to their 
length restricts 1on1c bonding between molecules to 
one direction only, unhke the two-dimensional ionic 
sheets observed in the soaps of monovalent metals 

The powder pattern can be 1ndexed tentatively as 
a monoclinic unit cell using the methods of Vandt, 
witha =570A,6=6 81A,c = 504A, B = 94° 
und possible space group P2, The observed and 
calculated densities are 107 and 104 gm em~ 
respectively 
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Fig 1(a) Fourier projection on the long-spaeing axis — the 

continuous line 1s obtamed using the observed structure factors 
the brokon line using the calculated structure factors 


(b) Possible type of structure corresponding to Fig 1 (a) 

Calerum atoms, oxygen atoms and hydrocarbon chains are 

represented by shaded circles, open circles and straight lines 

respectively The water molecules have not been included in the 
iagram 


The direction of the iome bonding may be that 
of the a-axis, which 1s similar m length to the b-axis 
found by Vand, Lomer and Lang’ in potassium 
laurate. The molecular cross-section of 19 8 A? is 
greater than m potassium and silver soaps This 
may be due partly to the restriction of the iome 
bonding to one direction. 

This work was supported by the US Office of 
Ordnance Research under contract DA. 04-495 
ord308 I am grateful to Drs M J Vold and R D 
Vold for the many stimulatmg discussions durmg the 
course of the work, which was done during the tenure 
of a Fulbnght Travel Grant and a University of 
Southern Cahfornia Fellowship. 

E STANLEY" 
Chemistry Department, 
University of Southern California, 
Los Angeles 7 Aug 30 
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Formation of Compact Pieces of Grey Tin 


Ix a 1ecent communication on this subject, Groen! 
described a method of preparing large pieces of grey 
tin by transforming an alloy of tm contammg 
about 2 atomic per cent of mercury Experiments 
have been proceeding m this Department with the 
same end in view, and the purpose of this communica- 
tion 18 to describe & possible explanation of this result 

In pure tin, the B-« transformation results m the 
formation of grey tm as a fmable powder This 
condition 1s the result of cracks, arismg darmg the 
volume expansion associated with the formation of 
the «-(grey) tim phase Examination of partially 
transformed specimens has shown that the cracks 
may be classified into two groups The first group 
appear between the islands of grey tim, the second 
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group appear m an irregular manner withm the 
islands themselves ‘The first type of crack can be 
explained on the assumption that grey tm is mech- 
&nieally weaker than the white, when two islands 
of the «-phase meet on the surface, the next layers 
to be transformed just beneath the surface lever the 
two islands apart 

Microscopic examination of the surface of a partially 
transformed specimen reveals that each island of «-tin 
1s surrounded by an extensive field of slip lines and 
kmk bands, again due to the surface stresses resulting 
from the volume expansion The density and. coarse- 
ness of the sirp lines increase as the transformation 
proceeds, and result m macroscopic bucklmng of the 
specimen Since the grey tin is keyed to the «8 
boundarye this bucklmg causes fracture of the weaker 
«-phase 

This second type of crack formation may be 
suppressed by raising the yield stress of the Q-phase, 
and the most convenient way of doing this is by 
alloymg Indentation hardness tests at room tem- 
perature showed that whereas the Vickers Pyramid 
Hardness number of pure tm was 6 7, that of an 
alloy contaming 2 weight per cent of mercury was 
19 8 When this specimen was transformed, few slip 
Imes were observed, and buckling was absent. Cracks 
of the first type still appeared between the islands , 
these cracks cannot, of course, be suppressed by 
this means, but the mdividual islands were strong 
and compact. Other alloys with a suitable strength 
should yield the same result 

E. O Harr 


Physics Department, 
University of Sheffield. 
Dec 1. 
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Structural Breakdown of Cement Pastes 
at Constant Rate of Shear 


For the thixotropic breakdown of materials with 
time at constant rate of shear, Weltmann! proposed 
the law 


B= — (dU/dt) t, (1) 
as a result of her work with a rotation viscometer 
In this equation U is plastic viscosity, t 18 time from 
the start of the experiment and B 1s the coefficient 
of breakdown with time 

Green and Weltmann? extended this work and 
proposed that the thixotropie properties of a material 
be measured in terms of the three quantities B, M 
and V, where M 1s the coefficient of thrxotropic break- 
down with rate of shear and V measures the change 


in yield value with decreasing plastic viscosity V 1s 
expressed as 
V = — df/du, (2) 

where f 1s yield value, but Shapiro? has shown that 
V is simply the value of the rate of shear correspond- 
ing to the point of mtersection of the various down- 
curves 

It may be shown‘ that under the conditions of 
Green and Weltmann’s experiments, where the rate 
of shear,in & rotation viscometer was mereased m 
equal small steps at equal mtervals of tume, the 
constants M and B are one and the same Further, 
all the equations derived theoretically by Green and 
Weltmann may be obtamed from Weltmann’s law 
alone, without makmg any further assumptions 
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If y:eld value is considered to be constant (which 
was found to be the case by Weltmann, at constant 
rate of shear), Weltmann’s equation may be inte- 
grated and written for the rotation viscometer as 


T = — B lnt + constant, (3)7 


at constant rate of shear and where 7' is the torque 
at time f. 

In expermments with a rotation viscometer on the 
structural breakdown of Portland cement/water 
pastes at constant rate of shear, I have found‘ that 
this equation agrees with experiment only over a 
hmuted range of torques, points taken after a few 
seconds deviating widely from ıt For cement pastes, „ 
the decrease m torque can be well represented by 
the equation 


T = Tg + (T, — Tz) exp (— B't), (4) 


where T, and Ty are the mitial and equilibrium 
torques This equation 1s superior to Weltmann's in 
fitting the expermental results and has the additional 
merit of giving a meanmg to values of T for £ =4,_ 
and t = o which Weltmann’s equation fails to do 

In Weltmann’s results, her plot of 7' as a function 
of Int mevitably ignores the value for t = 0, and m 
the case of a pigment suspension D for which she gives 
full results!, the next point, for t = 7 sec , does not 
fall on the line The first pomt which 1s approx- 
mately on the lme, at t = 16 sec, occurs when 
70 per cent of the total drop m torque has already 
taken place <A plot of In(T' — Tg) agaist £, on the 
basis of equation (4), gives two mtersecting straight 
Ines Sımılar results are obtamed by plottmg 
Weltmann’s results on oils? by this method, whereas 
using her method gives curves of various shapes. ~ 

Equation (4) may be derived theoretically’ by 
considering the work done in a rotation viscometer 
and making the assumption that the ‘excess torque’ 
T — Ty 1s proportional to the number of hnkages 
existing According to this theory, 


B’ = (2xKo?)lo, (5) 


where o 1s the average rate of shear, ọ 1s the work 

done 1n breaking a single hnk and Kw 1s the constant 

of proportionality between T' — Tg and the number 

of hnkages. It follows that B’ is a linear function of 
o? The experimmental results were found to conform 

fairly well to this prediction They were not adequate 

to determine the dependence of the constant (2r K)/o,,. 
and hence of e, on the concentration of the paste, 

but further work 1s being done on this point. 

In this theory no account was taken of any tendency 
for a rebuilding of the structure, and ıb was found 
that for cement pastes there 1s no such tendency, at 
least in a time of the order of that taken for an 
expermnent In this respect this material differs from 
those with which Weltmann worked, and 16 cannot 
be classified as thixotropic 

G H TATTERSALL 
Research Committee for the 
Cast Stone and Cast Concrete Products Industry, 
105 Uxbridge Road, 
Ealing, W 5 
Aug 20 
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Benzoin as a Fluorescent Reagent for the 
Detection of Germanium 


RECENTLY, we! have described a fluorometric 
“method for the detection and determmation of 
germamum, making use of resacetophenone in 
sulphuric acid or phosphoric acid medium The test 
18 quite specific, except for the interference of boron 
In view of the similarity of the germame and boric 
acids thus found, we have mvestigated the use of 
other reagents which form fluorescent compounds 
with boric acid. The reagents described in the htera- 
. turo are flavonols*, l-ammo-4-hydroxy anthra- 
_ quinone’, O-hydroxy carbonyl compounds‘ and 
benzom® Among the many compounds tested by us 
the followmg have been found to be definitely useful 
(1) o-methoxy resacetophenone, phloro-acetophenone, 
4 - methoxy - 2 - hydroxy - benzaldehyde, ß - resorcylic 
aldehyde and salicylaldehyde, which give a greenish- 
yellow fluorescence, (2) 2-methoxy-3 6 dihydroxy 
acetophenone, 2-benzoyl-phloroglucmaldehyde and 

~4-methoxy-2-hydroxy-benzoic acid, which give a 
yellow fluorescence, (3) B-resoreylie acid, orsellimic 
acid and ethyl orselhnate, which give a violet 
fluorescence with germanic acid in concentrated 
sulphuric acid medium 

We have observed that the benzom reagent 
described by White and Noustadt® for borate also 
functions as a very sensitive reagent for the fluoro- 
metric detection of germanate It 1s noteworthy that 
germanate gives with the benzom reagent an mtense 
greenish-yellow fluorescence, whereas borate is re- 
ported to give a greenish-white fluorescence, berylhum 
a yellow-green fluorescence and antimony a purplish 

mfluorescence Ze gives a green fluorescent compound 
with benzoin only m the presence of magnesium ions 
and sodium hydroxide No other metal or anion 1s 
found to give fluorescent compounds with the 
benzom reagent We have found that nitrite, chrom- 
ate and arsenate quench the fluorescence, whereas 
silicate somewhat intensifies the fluorescence Fluoride 
and nitrate, which quench the fluorescence of ger- 
manic acid with the resacetophenone reagent pre- 
viously described by us, have no effect on the fluor- 
escence with the benzom reagent 

The fluorescence test with the benzoin reagent is 
carried out as follows. A saturated solution of re- 
crystalhzed benzom im rectified spirit 1s prepared by 

_ shakmg an excess of the substance with the solvent 
at room temperature (28° C) and filbermg , to 5 ml 
of this reagent m a quartz test-tube 1s added 1 0 ml 
of a slightly alkahne solution of germanate solution 
and the mrxture made up to 10 ml with the addition 
of more rectified sprit Then the quartz test-tube 
is exposed to the filtered ultra-violet light from a 
‘Cenco’ black-hght source operated on 220 volts 
&c mams A greenish-yellow fluorescence 1s observed 

, even when germanum is present m an amount of 
10y The hmt of sensitivity has been found to be 
1 100,000 It ıs evident that the benzoim reagent 
is more sensitive than the resacetophenone reagent 
previously described by us Moreover, benzom is 
a reagent easily available, and the method involves 
its use m alcoholic solution, which ıs more convenient 
to handle than the concentrated sulphuric acid 
medium required for resacetophenone. 

~ We have also observed that the germanate fluor- 
escence with the benzom reagent persists even after 

“two hours, unlike the borate fluorescence which is 
described as lastmg only for a few minutes by White 
and Neustadt The solution, however, acquires a 
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yellow colour on keepmg ‘The benzom reagent offeis 

possibilities for the fluorometric determmation of 

microgram quantities of germanrum 
N Appata RAJU 
G Gorara Rao 

Chemical Laboratories, 
Andhra University, 
Waltair, India. 
Sept 28 
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Chemical Properties of a Plasma Factor 
accelerating Hemoglobin Recovery in 
Bled Rabbits 


Ir has been shown that plasma of repeatedly bled 
r&bbits—referred to hereas ‘anzemuc plasma'— contains 
a factor (or factors) which accelerates the recovery 
of hemoglobm concentration after a standard hzm- 
orrhage and produces a greater reticulocyte response 
in receptor animals?, when mjected repeatedly into 
normal rabbits, ‘anemic plasma’ significantly m- 
creases the hemoglobin concentration, red cell and 
reticulocyte counts? After boihng ‘anemic plasma’ 
at pH 55, the supernatant, separated from the 
precipitated protems, is active 

In this communication we present data showmg 
that the factor responsible for the activity of ‘anemic 
plasma’ can be extracted from the heat-coagulated 
plasma, protems, with either water or acetone, and 
we describe some of the steps taken to purify it 

Rabbits were used as experimental anmals The 
extracts were tested for activity by their effect on the 
speed of hemoglobm recovery! after a standard 
hemorrhage (1 per cent of body-weight). All ex- 
traction processes were carried out m an atmosphere 
of carbon dioxide, as ıb ıs possible that oxygen 
diminishes the activity of 'ansmue plasma’! 

Fig 1 shows the recovery from a standard hem- 
orrhage of rabbits injected with isotonic sodrum 
chloride, normal rabbit plasma, water extract and 
acetone extract of the coagulated protems of ‘anzemic 
plasma’ The acceleration of the recovery of hem- 
oglobin concentration m animals mjected with the 
extracts of anemic plasma can be noted, the differ- 
ence from the controls is statistically significant 
(P < 001) 

Using the same biological test, we have been able 
to show that the factor m 'anzemie plasma’ can be 
dialysed through ‘Cellophane’ , that oxygen dimunishes 
the activity of acetone extracts, that the active 
portion of the dried acetone extracts taken up m 
chloroform and passed through a standardized alumina 
column is retained m the top third, whence 16 can be 
extracted with acetone It 1s possible to repeat the 
chromatography on columns three times without 
loss of activity The active factor ın the acetone 
extracts can be precipitated from aqueous solution 
with basic copper carbonate, and it is pessible to 
recover the activity from the preerpitate by chloro- 
form extraction It has also been noted that the 
active factor of ‘anzemic plasma,’ is carried down with 
both the albumm and globulin fractions after treat- 
ment with ammonium sulphate 


168 


110 


100 


90 


Hemoglobin as percentage of base line 


70 








0 2 4 6 8 
Days pest-hemorrhage 
Fig 1 Mean values for hemoglobin concentration as a function 
of tame, after a standard hemorrhage (1 per cent body-weight), 
in the following groups x——-x, 14 rabbits injected with 
isotonic sodium chloride, O—-—-O, 16 rabbits injected with 
normal rabbit plasma, @——E, 9 rabbits injected with water 
extract of ‘anemic plasma’, E Wi, 4 rabbits injected with 
acetone extract of ‘anemic plasma’ 


The purified acetone extract of ‘anemic plasma’ 
shows (Fig 2) an absorption spectrum m the ultra- 
violet, simlar to that of the extract of ‘anzemuc 
urme’ It is mteresting to note that exposure to 
oxygen—which diminishes the activity of the extract— 
changes the ultra-violet absorption spectrum notably 
However, further chemical purification 1s necessary 
before ıb can be determmed whether the ultra-violet 
absorption spectrum is characteristic of the active 
factor 1n ‘anemic plasma’ or 18 due to impurities 

Prelmunary chemical studies, carried out on puri- 
fied acetone extracts, show that these only give a 
positive colour reaction with sudan IV (fatty acd 
esters) and negative reactions with nmhydrin (amimo- 
acids), mercuric nitrate reagent (purnes) and 
ammoniacal silver nitrate (sugars) on Whatman No 1 

aper 
j Dur observations suggest that the factor isolated 
from ‘anemic plasma’ is not identical with the 
‘erythropoietic hormone’ isolated by Contopoulus et 


Optical density 
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Fig 2  Ultra-violet absorption curve of purifled acetone extract 
of ‘anemic plasma’, curve 1 before, and curve 2 after, 
exposure to oxygen Curve 3 refers to a blank experiment 
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al‘ from sheep anterior pituitary, which 1s probably 
a polypeptide 
Further details of the extraction processes and 
results of the biological tests will be published else- 
where. This work was aided by a grant from the | 
Consejo de Investigación Cientifica de la Universidad 
de Concepción We thank Messrs A. Fernández and 
H Varela for technical assistance 
J. TowA 
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Reconstruction of Coupled Phosphorylation 
in the Succinic Oxidase System 


CancruM ions are known to mhibib oxidative 
phosphorylation in isolated mitochondria As re- 
ported previously!, in the case of substrates oxidized 
via diphosphopyridme nucleotide, this mhibition can 
be reversed by the addition of the pyridine nucleotide, 
adenosine triphosphate and manganous ions Treat- 
ment with the pyridme nucleotide alone partially 
restores only the respiration, but addition of all . 
three factors 1s necessary m order to re-establish both * 
oxidation and phosphorylation 

The phosphorylation accompanymg the oxidation 
of succinate to fumarate is hkewise inhibited by 
calcium treatment, but, smce pyridine nucleotides 
are not mvolved m this reaction, the oxidation does 
not become dependent on the addition of the co- 
enzyme Calcium treatment thus produces a mito- 
chondrial system catalysmg the single-step oxidation. 
of sucemate. The addition of adenosine triphosphate 
and manganous ions to such a system results m & 
coupled phosphorylation at a phosphorus to oxygen 
ratio (moles of esterified phosphate to atoms of oxygen 
consumed) of about unity. 

Mitochondria were obtamed from rat liver, homa- + 
genized m sucrose~versene-(0 25 and 0 01 MM, re- 
spectively) and washed once with the same solution 
The preparation from one liver was suspended m 
20 ml of a salme-buffer solution (pH 7 5) contammg 
potassium chloride, potassium phosphate, adenylic 
acid and glucose, m concentrations specified in Table 
l. The suspension was supplemented with yeast 


Table 1 EFFECT OF CALCIUM IONS ON THE OXIDATION OF DIFFERENT y 
SUBSTRATES IN RAT LIVER MITOCHONDRIA 
Each Warburg vessel contained substrate, 30 micromol , ortho- 
phosphate, 76 micromol , adenylic acid, 5 7 micromol , glucose, 
200 micromol , potassium chloride, 230 mueromol , magnesium 
chloride, 10 micromol , yeast hexokmase (prepared and diluted as 
described in ref 1), 01 ml , calcium ions (where indicated), 1 15 
mueromo] pH 75 Final volume, 25 ml Gas phase, air Temp, 
30°C Substrate added from side-arm after 5 min of ineubation 
Total incubation time, 29 min 





Respiration (microatoms oxygen) 








Substrate 
Caleium ions absent | Calcium ions present 
a-Ketoglutarate 24 6 23 , 
Suceinate 28 7 217 
arate 124 190 
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Table 2 EFFECT OF ADENOSINE TRIPHOSPHATE AND MANGANESE 
IONS ON PHOSPHATE ESTERIFICATION COUPLED TO THE OXIDATION 
OF SUCCINATE TO FUMARATE IN RAT LIVER MITOOHONDRIA TREATED 
WITH ÜALOIUM IONS 
Expermeníal conditions as in Table 1 — Sucemate (30 micromol ), 
adenosine triphosphate and manganese ions added from side-arm 
after 5 mm incubation Total incubation time, 25 min 


























ae qe 
Additions 
at 0 time after 5 min 
Phosphorus to 
Manganese Adenosine oxygen ratio 
Calcium 10ns 1008 trıphosphate 
(1 15 pmol ) (1 5 umol ) (umol ) 
— — ~ 1 70 
+ - ~~ 0 12 
+ — 01 007 
t — 02 0 07 
` + — 05 103 
+ — 10 1 02 
+ + i = 0 05 
+ + | 01 110 
+ + 02 117 
+ + 05 112 
+ + 10 109 i 





hexokmase and magnesium chloride and diluted with 
"180tonie potassrum chlomde to 25 ml 2 ml of this 
suspension was pipetted mto Warburg vessels and 
incubated for 5 mm , before addition of the substrate 
from the side-arm 
If this pre-ncubation 1s performed m the presence 
of ealeum ions (5 x 10-* M), the system loses 
its ability to oxidize those substrates reqwrmg the 
participation of pyridine nucleotides, while 1b 1s still 
capable of oxidizmg succmate This is illustrated 
in Table 1 The nearly theoretical molar relationship 
between succmate and oxygen consumed (Fig 1) 
substantiates the fact that we are here dealing with 
„the single-step oxidation of succinate to fumarate 
In the above system no esterification of ortho- 
phosphate accompames the one-step oxidation of 
sucemate (Table 2). The effect of added adenosme 
triphosphate and manganous ions 1s shown m this 
table Adenosine triphosphate alone, when added 
m. sufficiently high concentration (the factors de- 
terminmg this critical concentration of adenosme 
triphosphate are under further mvestigation), mduces 
a phosphorylation at a maximum phosphorus to 
oxygen ratio of about unity. Manganous ions alone, 
at the concentration tested, had no effect, but the 
involvement of manganese im the phosphorylative 
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Fig 1_ One-step oxidation of succinate in rat liver mitochondria 


treated with calcium ions Added succinate, 50 micromol Other 
experimental conditions as in Table 1 
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mechanism 1s indicated by the fact that 1t potentiates 

the effects of lmıtıng concentrations of adenosme 

triphosphate 
Lars ERNSTER 
OLOY LINDBERG 
Hans Low 

Wenner-Gren’s Institute, 
Stockholm Aug 30 
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Inactivation and Activation of Liver 
Phosphorylase 


Tux level of phosphorylase 1n liver slices represents 
a balance between mactivation and resy&thesis of 
the active form, epmephrine and glucagon rapidly 
increase the amount of active phosphorylase in pre- 
ineubated liver sheest»? In order to study the nature 
of the change in the phosphorylase molecule, hver 
phosphorylase and the enzyme inactivating ib from 
dog liver have been prepared im purified form The 
liver phosphorylase was purified approximately 400- 
fold, a value higher than previously reported? , ths 
purified enzyme was very soluble m water and when 
inactivated enzymatically showed little or no activity 
when tested in the presence of adenylic acid The 
inactivating enzyme from dog hver was also purified 
about 400-fold, and this purified enzyme was suffi- 
ciently active for microgram quantities to be used 
m most expeiiments Preliminary tests using several 
protems as possible substrates have revealed no 
proteolytic activity 

In searching for possible small fragments released 
durmg mactivation, liver phosphorylase mactivated 
enzymatically was dialysed and the dialysates were 
analysed. Phosphate was found m the dialysate of 
liver phosphorylase fractions incubated with the 
inactivating enzyme, and identical values were found 
when measurements were made for stable phosphate, 
or for phosphate as determmed by the method of 
Fiske and SubbaRow‘, or by the Lowry-Lopez 
method’ The phosphate present ın the liver phos- 
phorylase was not released when liver phosphorylase 
was precipitated with cold trichloroacetic acid, so 
subsequent analyses were conducted by samplng 
reaction mixtures mto trichloroacetic acid and 
measuring phosphate released enzymatically in the 
trichloroacetic acid supernatant Fig 1 shows the 
results of such an experiment where the enzymatic 
mactivation of liver phosphorylase 1s accompanied by 
a release of phosphate 9 5mgm of liver phosphoryl- 
ase in 13 ml of water was incubated with and 
without 0 038 mgm. of mactivatmg enzyme (IE), 
which had been purified approximately 400-fold At 
the times mdicated along the solid lnes, 0 01-ml. 
aliquots were removed and were assayed for liver 
phosphorylase activity imn a test system which con- 
tamed adenosme-5-phosphate. At the times m- 
dicated along the broken lines, 0 2-ml aliquots 
were treated with trichloroacetic acid, and the super- 
natants after centrifugation were analysed for phos- 
phate Results are expressed as mucrograms of 
phosphorus released per 95 mgm of live: phos- 
phorylase The inaetivating enzyme alone released 
no measurable amount of phosphate mto trichloro- 
acetic acid supernatants 

Using both the dialysis and trichloroacetic acid 
precipitation techniques, about 0 25 ugm phosphorus 
was found to be released per milligram of liver phos- 
phorylase, or 31 gm phosphorus per 124,000 gm 
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liver phosphorylase Preliummary studies using several 
other phosphorus-contammg compounds, such as 
p-nitrophenyl phosphate, «-glycerophosphate, or 
sodium pyrophosphate, showed no phosphate to be 
released by the mactivating enzyme fiom liver 
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Recent experiments with liver slices have indicated 
a rapid incorporation of radioactive phosphate into 
liver phosphorylase Radioactive liver phosphorylase 
was prepared by mcubating liver shes aerobically 
or anaerobically ın the presence of radioactive phos- 
phate and was afterwards purified about 400-fold on 
a protem basis The mcorporated radioactivity was 
not released when the liver phosphorylase was pre- 
erpitated with cold trichloroacetic acid, but the 
radioactivity was released into the trichloroacetic 
acid supernatant after enzymatic mactivation of hver 
phosphorylase with the mactivating enzyme In a 
single preliminary experiment the effect of epme- 
phrine on the incorporation of radioactive phosphate 
has been mvestigated The addition of epmephrine 
to shees after mcubation for 30 min increased the 
amount of active liver phosphorylase within 10 mm. 
to a level well above that of the control without 
epinephrme, this was paralleled by an increased 
incorporation of radioactive phosphate mto liver 
phosphorylase 

In summary, phosphate 1s liberated from purified 
liver phosphorylase as 1b 1s mactivated enzymatically , 
radioactive phosphate ıs incorporated into the phos- 
phorylase of liver slices These expermments with 
slices suggest that the observed enzymatic release 
of phosphate from purified liver phosphorylase 1s 
related to a physiological mechanism concerned with 
the activation and inactivation of liver phosphorylase 
in intact cells 

This work was supported m part by grants from the 
National Science Foundation and Eh Lilly and Co 
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A New Amino-Acid from Apples 


In an earlier paper’, two unidentified amino-aeidi 
m apples were reported Of these, one (4) has nov 
been isolated and shown to have the empuirica 
formula C,H,,NO, It is tenta 
tively suggested that the sub 
stance 1s 4-hydroxy-methylpro 
bne. 

The substance was extractec 
with 75 per cent ethanol fron 
880 Ib of Granny Smith anc 
Dehecious apple tree pruning: 
which were dormant, without ex: 
panded leaves Puntfication anc 
separation were carried out with 
resins (‘Zeo-Karb 215° and ‘225’) 
and a cellulose powder column 
The unknown was obtamed as a 
hydrochloride, converted to the 
free base by displacement from 
‘Zeo-Karb 225 with N ammon 
1um hydroxide and was crystal. 
lized. from a saturated hot aque 
ous solution to give white muero 
crystals (Found ©, 49 41 
H, 765, N, 985, O, 33 2 Cale for CG,H,,NO, 
C, 49 64, H, 764, N, 9 65, O, 33 07 per cent: 

A final yield of 0 08 gm was obtained (quantitative 
recovery was not attempted) The substance 1s readily 
soluble m cold water, msoluble m absolute ethano. 
and melts with decomposition at about 250°C The 
unknown gives a yellow colour with nmhydrin and € 
blue colour with isatm, similar to the colours grver 
by prolme The isatm spot does not turn red or 
bemg sprayed with Ehrhch’s reagent? The hydro. 
chloride of the unknown ıs soluble in water, and it 
absolute methanol, ethanol and propanol Tb is m. 
soluble in acetone and ether, which precipitate 1t from 
solution as an oil 

The analysis, assuming 1 atom of nitrogen, could 
fit a hydroxy-methylproline or a hydroxy piperidine 
derivative, but the colour reactions with ninhydrin 
and isatin and the general chromatographic behaviour 
(on paper and ion exchange columns) favours the 
former possibility General evidence consistent with 
this interpretation is (1) secondary mitrogen was 
mdicated by (a) positive test with Feigl’s reagent’, 
and (b) the unknown being recovered unchanged after 
hydrolysis of the compound formed by reaction with 
nitrous acid 


Phosphorus released (ugm ) 


` HCI 
D NH + HNO, > > N—NO —— 
H.O 


(2) a Kuhn-Roth C—CH, test was negative 

The suggested structure requires further verifica- 
tion The mfra-red spectrum of the unknown 1s now 
berg examined by other officers of this Division and 
4-hydroxy-methylprolme ıs bemg synthesized by the 
Department of Organic Chemistry, University of 
Sydney 

I am mdebted to officers of the Victorian Depart- 
ment of Agriculture for providmg the prunings, and 
to the followmg members of the Commonwealth 
Scientific and Industrial Research Organization 
Mr P Hunter, Division of Industrial Chemistry, for- 
earrymg out the large-scale extraction, Dr W 
Zimmerman, Division of Industral Chemistry, for 
the micro-analysis , Miss M V Haas, for technical 
assistance, and Dr J. R Price, Division of 


Pa 


m 
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Industrial Chemistry, and Dr H § McKee, Plant 


Physiology Unit, for helpful advice [See also Hulme, 


A C., Nature, December 4, p 1055 (1954) ] 
G Urspace 


Division. of Food Preservation and Transport, 
Commonwealth Scientific and 
Industrial Research Organization, 

At the Botany School, 
University of Melbourne. 

Dec 13 


“McKee, H S, and Urbach, G E, Aust J Biol. Sev, 6, 369 (1953) 


-* Jepson, J B, and Smith, I, Nature, 172, 1100 (1953) 


“Fogl; e "Qualitative Analysis by Spot Tests”, 371 (3rd English 


, Elsevier Pub Co, Inc, New York, 1947) 


Infra-red Spectra of the New Proline 
Derivative from the Apple 


In the work of McKee! and of Hulme? on apple, 
two substances have been isolated One of these, 
from apple peel’, has been referred to as proline 
substituted, probably on the same carbon, with 
methyl and hydroxyl groups The other, from apple 
twigs, has been referred to by McKee! and described 


' above by Urbach as 4-hydroxy-methyl proline, that 





is, the hydroxyl group is on the methyl side- 
chain 

Samples of the original materials isolated by these 
authors became available in this laboratory They 
were therefore subjected to infra-red analysis using 
snide disk method The resulting 
; evidence 
wo sub- 
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quency 3,400-3,200 cm -1) occuis in prohne (ref 3, 
p 208). (3) The band at 3 1 microns (frequency 
3,400-3,200 em -1) 1s characteristic of an imme (ref 3, 
p 213) 

To this point the evidence, though consistent with 
the substance bemg a prolme substituted with both 
methyl and hydroxyl groups, does not distinguish 
between the alternative structures suggested by 
Hulme and by Urbach While the analysis of these 
curves, following Bellamy?, may seem to favour the 
tentative conclusion of a hydroxyl hnked directly to 
carbon m the ring, 1t 1s obvious that a decision awaits 
other evidence, such as that of synthesis and com- 
parison of mfra-red curves for other model com- 
pounds 

The observations reported above were made 
possible though the Grasselh Grant to Cornell 
University for work bemg directed by one of us 
(F C8) 

A C HULME 
F C STEWARD 


Department of Botany, 
Cornell University, 
Ithaca, New York 
1MeKee, H S, Comm and Proc 8th Int Cong Botany, Paris, 1954, 
Sections 11-12, p 101 
23 Hulme, A C, Comm and Proc 8th Int Cong Botany, Paris, 1954, 
Sections 11-12, p 398, Nature, 175, 1055 (1954) 


*Bellamy, L J, “The Infra-red Spectra of Complex Molecules" 
(London 1964) 


Consideration of the Vi-phage Types of 
Salmonella typhi on a Structural Basis 
lished work!4..c has mdicated that 


ypes of the typhoid bacillus owe 
ctions with the adapted prep- 





the carnage of temperadcuadimm 
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to the various types can be divided into two groups 
those which are modified m phenotype only and 
revert to phage A when propagated on Type A, and 
those which present the characters of genotypic or 
host-range mutants, this bemg a permanent change 
conditioned by the Vi-types on which they have been 
grown. Members of the latter group retain the power 
to-attack the types on which they have been prop- 
agated whatever subsequent phenotypic adaptations 
they may undergo The broad rule has been estab- 
hshed that the non-lysogenic types of Salm typhi 
impose only a phenotypic change on Vi-phage II, 
whereas the lysogenic types produce a genotypic 
alteration. There are, however, several exceptions 
to this rule 

The armficial replication of naturally occurring 
Vi-types can be effected by lysogemzing non- 
lysogenic types with type-determming phages!e5c 
For example, Type fF, which carries phage fy 
can be made by lysogenizmg Type F, with phage 
J, These artificially prepared types are mdistinguish- 
able from those occurrmg naturally It has recently 
been found convenient to consider the lysogenically 
determined Vi-types in terms of the complex 
non-lysogenic type plus type-determming phage 
Thus, usmg the example given above, Type F; 
would be designated F',(f.), where the symbol ın 
parentheses indicates the phage carried Such a 
nomenclature gives a structural formula which shows 
the phylogenetic relationships of the Vi-types con- 
cerned. The types of Salm typh» that will be lysed 
by an adapted phage can be predicted from the 
structural formula of the type on which the adapta- 
tion has been carried out For example, Type 33 = 
C(d, Phage dg ıs the determmung phage carried 
by Type D,, which 1s structurally A(g ago II 
adapted to C(d,) acquires simult 
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Table 2 
Structural Non- Pre- 
formula of lysogenic dicted | Structural formula 
Start-} lysogenic type type on type of | of type to which 


mg | on which the | which start- | result- | new phage corre- 








phage! starting phage | ing phage 1$ mg sponds re 
was grown | propagated i phage 
A 20 | Alf) = Type 29 


eo 
© 


E,(20') = Type 31 
| 26 A(26") = Type 26 
i 


porte E 














- 


Table 1 shows the application of the structural 
formule to the known lysogenieally determined 
types 

A lysogenically determined type will not be sensitive 
to Vi-phage II adapted to another type carrying the 
same or & similar determming phage, unless its non 
lysogenic precursor ıs the same as that of the other 
type (for example, Type C 1s the common precursor. 
of Types 30 and 33 in the illustration given earher) 
or is the universally sensitive Type A Thus 
Type F, which has the structural formula F,(f,), 1s 
resistant to phages 29 and 30—both adapted to 
types carrying phage f,—because the non-lysogenic 
precursors of Types 29 and 30 (A and O respectively, 
see Table 1) cannot modify Vi-phage IT so that ıt 
will lyse Type F, Thus, the difference between 
Vi-phage II adapted to Types P, 29 and 30 ıs the 
same as the difference between this phage adapted 
to Types #,, A and C respectively, and neither 
phage A nor phage C will lyse Type F, 
When Vunhage II has 
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host-range mutants that pre-exist in 
preparations of phage A. 
E.S 


, Central Enteric Reference Laboratory 
= and Bureau, : 
Public Health Laboratory Service 
(Medical Research Council), 
Colindale, 
London, N W 9 
Oct 25 


1 (a) Anderson, B S, : Hyg , Camb, 49, 458 (1951) (b) Felix, A, 
and ‘Anderson, E S, Nature, 167, 603 ( eA P Anderson, E S, 

2 and Felix, A, J od Microbiol , 9, 65 (195 
7 8 Supe. ae and. Yen, CH, Canadian Pub UE J, 29, 448, 484 


`“ 


ANDERSON 


^ Anderson, BE. S, and Felix, A, Nature, 170, 492 (1952), J Gen 
Mvcrobrol , 8, 408 (1953) 


Effect of Aeration on the Formation of 
Nitrate-reducing Enzymes by 
Ps. aeruginosa 


SKERMAN!, usmg a recording polarograph, reported 
that an actively growmg culture of Pseudomonas 
was saturated with oxygen only when the broth was 
agitated by a stirrer revolvmg at 500 rpm, and 
that under such conditions nitrate was not reduced 
In cultures stirred at 100, 200 or 300 rpm, there 
was a rapid drop m the oxygen tension and nitrate 
was then reduced. 

Experments carried out m this laboratory. usmg 
suspensions of Ps aeruginosa NCTC 6750 grown 
m 0 2 per cent nitrate broth and aerated by con- 
tinuous shaking, suggested that aerobic denitrification 

~ occurred m some of the cultures The mabihty of 
most of the shaken cultures to reduce nitrate 
anaerobically when tested m Warburg manometers 
suggested that oxygen was inhibiting the formation 
of nitrate-reducmg enzymes, the occasionally active 
suspension being presumably due to incomplete 
aeration. The only obvious variables to account 


Fig 1 1, One-litre bottle used for intravenous glucose adminis- 
tration E One-htre Erlenmeyer mes 9, 500-ml Erlenmeyer 
flask 4, 600-ml Florence flask 490-ml Florence flask 


6, 500-ml Florence flask fitted with K ‘tight-fitting rubber bung, 
tubing and clip for replacing the air with nitrogen 
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Nitrogen evolved (ult ) 








! 1 D 1 
0 15 30 45 60 


Time (min ) 
Fig 2 Evolution of gaseous nitrogen by suspensions 1-6 under 


anaerobic conditions The broken line represents endogenous 
gas evolved by suspension 6 


for the occasionally active cultures were differences 
in the size and shape of the flasks used Therefore 
an experiment was carried out to determine the 
effect of altermg the size and shape of flask on the 
denitrifymg activity of the suspension Sıx different 
flasks (Fig 1, 1-6) were used 

Each flask, contammg 200 ml nitrate broth, was 
inoculated and shaken at 37°C for 16 br The 
growth was washed twice with sale and resuspended 
in M/15 phosphate buffer, pH. 7 4, and standardized 
turbidimetrically The suspensions numbered 1-6 
were tested for nitrogen evolution m Warburg mano- 
meters using 0 1 ml of M/5 sodium nitrate as the 
source of oxygen and yeast autolysate as the hydro- 
gen donor? The air was replaced by oxygen-free 
nitrogen, a small stick of yellow phosphorus bemg 
meluded ın each cup to remove all traces of oxygen 

Suspension 6 reduced the nitrate quantitatively to 
nitrogen gas in about 15 min at the rate of 58 ul Jhr / 
mgm. of wet-weight of cells Suspensions 1 and 2 
showed no denitrifymg activity and the rates for 
suspensions 3, 4 and 5 were 11, 15 and 4 5yl nitrogen] 
hr /mgm of wet-weight of cells respectively The 
gas evolution by the last three suspensions showed 
that aeration of flasks 3, 4 and 5 was insufficient 
to prevent the formation of nitrate-reducing enzymes, 
although the suspensions showed a much lower 
activity than the anaerobic control Aeration of the, 
cultures in flasks 1 and 2 was enough completely to 
inhibit the formation of the nitrate-reducmg enzymes 
The larger volume of air and the more violent 
agitation of the broth m flasks 1 and 2 resulted in 
more efficient aeration of the cultures compared with 
those in flasks 3, 4 and 5 Hence the efficiency of 
aeration of the culture determmed the abilty of 
the suspension to reduce nitiate to gaseous nitrogen 
when tested under anaerobic conditions 

This work indicates that reports of aerobic de- 
nitrification by various workers? usmg shallow layers 
of undisturbed media and also deeper layers aerated 
by bubbling air through the medium may well be 
due to failure to meet the high oxygen demand of 
a rapidly multiplymg aerobie organism in a hquid 
medium Many methods of forced aeration m deep 
cultures were insufficient to maintain oxygen satura- 
tion, especially as the growth became denser, and 
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1t was then that demitrification was detected, appar- 
ently under aerobic conditions : 

In addition to the size and shape of the flask, other 
factors such as the volume of medium, the organism 
and the speed and amplitude of shaking may affect 
the aeration The work is bemg continued with 
several other stiams of denttrifier and the results will 
be deseribed m detail elsewhere 

F M Corums 

Department of Bacteriology, 

University of Adelaide, 
South Australia Sept 1 


!Skerman, V B D, Lack, J, and Mills, N , Aust J Se Res, B, 4, 
511 (1951) 


2van Niel, C B, and Allen, M D, J Bact, 64, 397 (1952) 

3 Meiklejohn, J, Ann App Bil, 27, 558 (1940) Sacks, L E, and 
Barker, A, J Bact, 58, 11 (1949) Marshall, R O, Dish- 
berger, H J, McVicar, R, and Hallmark, G D, J Bact, 66, 
254 (1953) 


The Long-finned Tunny, Germo alalunga 
(Bonnaterre), in British Seas 


Mr S S Picxarp has kindly supplied details and 
a photograph of a long-finned tunny, albacore or 
geimon, Germo alalunga (Bonnaterre), found alive 
m a shallow pool at low tide at Morecambe, Lanes, 
on August 14, 1954 The fish measured 32 m fiom 
snout to caudal fork, had a pectoral fin 12 in m 
length and weighed 22 lb This ıs only the twelfth 
British record of the species, the other eleven bemg as 
follows, the numbers mdicating the footnote references 
1-11 (1) "Several years" prior to 1846 (Mount’s 
Bay, Cornwall) , (2) summer of 1846 (Mount’s Bay, 
Cornwall), (3) March 13, 1861 (Chesil Beach, Wey- 
mouth, Dorset), (4) August 26, 1865 (mouth of 
River Exe, Devonshire) , (5) October 25, 1897 (Silloth, 
Solway Firth), (6) June 1900 (off the Orkney Is), 
(7) autumn 1901 (coast of Wexford) , (8) August 1914 
(Dugort, Achill Island, Co Mayo), (9) November 
1932 (Lochgoilhead, Firth of Clyde), (10) June 20, 
1934 (Kilmun, Holy Loch, Firth of Clyde), (11) 
September 16, 1947 (west of Dmgle, Co Keiry) 

Germo alalunga 1s essentially a warm-water species, 
rangmg widely through the Atlantic from Massa- 
chusetts to the West Indies and from the Orkneys 
to the Cape of Good Hope, and entering the western 
Mediterranean Off Spain, m the Bay of Biscay and 
towards the approaches of south-west Ireland, there 
is a considerable fishery for it, but Moreau’? gives 
the Bay of Morlaix as the eastern limit along the 
Breton coast and states that the germon 1s extremely 
rare in the Channel beyond there —|Saemundsson!? 





i : Yes i i 
Fig 1 Long-finned tunny, stranded at Morecambe on August 14, 
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Fig 2 The 


Distribution of Germo alalunga in British waters 
cross-hatched area shows the approximate northern limits of the 
French germon fishery 


gives no records for Iceland, nor Smitt!4 nor Anders- 
son! for Scandmavia A solitary ‘record’ for Holland 
ascribed to van Bemmelen!* by several authors proves 
to be unfounded van Bemmelen writes generally 
of unidentified tunny m the North Sea and mentions 
two European species, but with no positive 1dentifica- 
tion or presumption of G alalunga m Dutch waters 
This, then, 1s a fish which is near the northern 
lmuts of 1ts range in British seas, and 1ts occurrence 
is of mterest in relation to modern studies!" on the 
effects of climatic fluctuations on the distribution of 
northern faunas The excellent work on the food 
of the germon by Legendre!* and by Bouxm and 
Legendre" will serve equally well as an mtroduction. 
to its general biology and to relevant literature 
Denys W Tucker 
British Museum (Natural History), RE 
Cromwell Road, 
London, SW" Oct 20 


* Couch, R Q, Zoologist, 4, 1418, fig (1846) 

? Couch, J, “Hist Fish Brit Is”, 2, pl 84 (London, 1877) 

3? Thompson, W, Ann Mag Nat Hist, (8), 7, 340 (1861) 

* Scots, W R, Ann Mag Nat Hist, (3), 16, 268 (1865) 

* Macpherson, H A, Ann Scot Nat Hist , 52 (1898) 

° Harvie-Brown, J A, et al, Ann Scot Nat Haist, 248 (1900). 
* Scharff, R F, Insh Nateralet, 11, 105, fig (1902) 

* Nicholls, A R, Insh Naturalist, 28, 227 (1914) s 
? Stephen, A C, Scot Naturalist, 26 (1933) 

10 Stepnen, A C, Scot Naturalist, 128 (1934) 

u Went, A E J, Irish Naturahst's J, 9, No 7, 179 (1948) 

n Moreau, E, “Hist nat Possons France", 2, 430 (Paris, 1881) 


1 Saemundsson, B, Manne Pisces, Zool Iceland, 4, Pt 72 (Copen- 
hagen and Reykjavik, 1949) 


u Smitt, F A, “Hist Scandinavian Fishes” (Stockholm, 1893) 
P Andersson, K A, “Fiskar och Fiske 1 Norden” (Stockholm, 1942) 


18 van Bemmelen, A A, List van Visschen 338, in Herklots, J A 
"Bouwstoffen voor eene Fauna van Nederland", 8 (Leyden? 


7 Ahlmann, H W, et al, Cons Int Explor Mer Rapp Proc Verb, j 
125, 1 (450 refs) (1949) 


? Legendre, R, Ann Inst Océanogr Panis, 14, 247 (1934) 


i 
? Bouxm, Mme J, and Legendre, R, Ann Inst Oceanogr Parisi " 
16, i (1936) W 
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Triploid Nauplii of Calanus finmarchicus 


WHILE exammung the chromosomes of developing 
eggs of Calanus finmarchicus, 16 was noticed that on 
two occasions a proportion of the eggs of a clutch 
wero triploid with 51 chromosomes, the haploid 
numbe: bemg 17 It has been observed also that 
clutches of eggs of Calanus jfinmarchicus are occasion- 
ally seen in which one (rarely more) of the eggs is 
much larger than sister eggs of normal size In order 
to find out whether those large eggs are triploid, one 
just about to undergo the fourth cleavage was fixed 
1n acetic alcohol immediately the nuclear membranes 
disappeared, and a squash was made with aceto- 
carmine The chromosomes were iather famtly 
stamed, but in one of the divisions, as shown in 
Fig 1, 102 chromosomes could be counted m ana- 
phase, 51 on each side 

Most of the outsize eggs developed with then 
smaller fellows up to about the gastrula stage quite 
noimally, but as a rule they did not hatch with the 
p- icst and died later Up to at least the anaphase of 

the third cleavage, however, the trrploids divided 

synchronously with their diploid sisters On @ very 
few occasions the large eggs have actually hatched 
into naupln correspondingly large in size One of 
these appeared to be quite normal except for its 
gigantism, but in an attempt to 1ear it further this 
specimen was lost A second specimen which hatched 
(Fig 4) was a monster with an abnormal fist antenna 
and the second antenna and mandible united on one 
side A normal nauplius is shown in Fig 5 drawn 
to the same scale for comparison 
There are several ways m which a triploid embryo 
~may arise, but most of them are ruled out hero 
That large size 1s often associated with a polyploidy 
is well known , but in this example the large size of 
the egg at the time it 1s laid indicates that the poly- 
ploidy must have arisen earher than the time of lay- 
mg A normal egg 1s laid when the chromosomes are 
arranged on the metaphase plate of the first matura- 
tion division, 17 bivalents, in the form of rmgs, bemg 
clearly discernible (Fig 2) Tt is not until several 
minutes after the egg 1s laid that the first polar body 
1s produced (Fig 3) If polyploidy were due to the 
union of a haploid ovum with a diploid sperm, or 
with two haploid sperms, this event would take 
place too late to account for the large size, and it 
seems unlikely that the large size would be 1esponsible 
fo. polyspermy One possibility which remains 1s 
that the triploid has resulted fiom the union of a 
noimal, haploid sperm with a diploid egg-cell The 
most usual way for diploid egg-cells to anse is by 
failure of reduction at meiosis , but again this would 
take place too late to affect the size of the egg A 
diploid egg could attse by reduction fiom a tetra- 
ploid oocyte, the tetraploid condition resulting from 
the division of the chromosomes of one of the oogonia 
without & corresponding division of the nucleus 
This, if ıt occurred sufficiently early, would account 
not only for the laige size of the eggs, but also for 
the fact that these do not always occur singly in a 
clutch of eggs On this hypothesis we might expect to 
find 1, 2, 4, 8 or some other power of 2 such eggs 
in aclutch From one of the two clutches of eggs 
in which ttiploidy was first observed a sample of 
nincteen eggs was examined cytologically , of these 
cleven were diploid, fow were tirploid and four un- 
‘countable From the other abnormal clutch sixteen 
were examined, two being diploid, two triploid and 
the 10st uncountable Unfortunately, the sizes of 
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Fig 1 Fourth cleavage of triploid nauplius showing 51 chromo- 
somes on each side at anaphase x 530 


Metaphase I from a normal egg immediately after laying, 
showing 17 bivalents x 670 


Fig 3 First polar body fortnation, 5 min after the egg was lud 
x 67 


Fig 2 


Fig 4  Triploid nauphus soon after hatching x 120 
Fig 5 Normal nauphus x 120 


All figures from preparations preserved in the British Museum 
(Natural History) 


these eggs were not noted On the rme occasions 
when large eggs have been noticed, they have usually 
occurred singly Once there were four laiger than 
the rest, out thiee of them were smaller than those 
usually distinguished as ‘large’ This hypothesis 
might also account for the poor viability of the 
embryos, fo: with fom identical chiomosomes of each 
of the seventeen types, a regula: reduction division 
to 34 bivalents would be a rare occurrence, as tetias 
valents and trivalents would be formed as well ay 
bivalents However, on all occasions on which 
accurate counts have been made of the anaphaso 
chromosomes of a dividing triploid cell, precisely 5] 
chromosomes have been counted on cach side 

Alteinat.vely, the large egg may be a binucleaty 
one, each nucleus undergoing a normal meiosis m 
which only bivalents would be formed A t1iploid 
embryo would then result from the fusion of the twa 
haploid egg nuclei with one sperm nucleus 

It might be possible to distnmgwsh between these 
hypotheses if a large egg could be examined at the 
stage corresponding to Fig 2, but these eggs are so 
rare that we have not yet found one sufficiently 
soon after ıt was laid to be able to do thas 

J P Harpixe 
British Muscum (Natural History), 
London, SW 7 
S M MARSHALL, 


Marme Station, Millport Oct 14 
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Structure of Vertebraria COT A 


A REMARKABLE completely fusinized specimen” 
of Vertebraria indica Royle (Fig 1) has recently been 
-collected from the south of Jhagrakhand Colliery 
(Middle Permian) m the Central Province of India 
The rock bearing the fossil 1s a piece of greyish shale 
It shows the characteristic rectangular blocks with 
two longitudmal and a number of transverse grooves 
of Vertebrarva The fusimzed rectangular blocks are 
sometimes as thick as bin This type of well-organized 
fusimzed. fossil ıs not very common 








` NATURE 


January 22, 1955 va. 175 


the pits (Fig 2) The same tracheid may often bear 
un- and regularly or irregularly bi-seriite pits of 
widely different shapes and sizes (Fig 4) Sometimes 
the prts are all regularly arranged (Fig 5). Such 
features are often clearly visible and as such cannot ~ 
be due to poor preservation It appears that some? 
of these tracheids are exhibiting transition stages 
between the scalariform and pittmg? The general 
umpression 1s that the irregular organization of some 
of the tracheids 1s of primitive nature 

The entire thickly fusmized rectangular blocks 
yielded closely knit masses of tracheids often m 








Fig 1 Part of a shale showing a fusimized axis of Vertebraria induca, slightly less than natural size 
Fig 2 Maceration residue from one of the flat fusinized rectangular blocks of the axis shown in Fig 1, showing tracheids 


of the secondary wood with umseriate pitting 
Tıg 3 Part of a cellulose-pull showing a number of tracheids with variously formed pit-closimg membranes 
Fig 4 Maceration residue showing a tracheid with uni- to bi-seriate pitting of different shapes and sizes 
Maceration residue showing a tracheid with irregular pitting 


Fig 5 


All attempts to brmg out the nature of the primary 
wood by getting suitable transverse sections of the 
fusam faled Only the secondary wood could be 
profitably examined by preparmg cellulose peel and 
maceration residues 

Smee the structure of the secondary wood of 
Vertebrata has been excellently described by Walton 
and Wilson!, only points of additional interest have 
been noted here The tracheids vary considerably m 
breadth (15 5-40 u), with one to three series of 
bordered pits on the radial walls The pits are closely 
or shghtly contiguous, rarely separated, and some- 
times a few are abruptly isolated, they may be 
emeular but are more often elliptical, and the size 
ianges from almost pmhole-hke to quite large and 
well-formed pits (Figs 2-3) In some tracheids there 
are regular closing membranes which may partially or 
wholly close the pit orifices (Fig 3) The characteristic 
elliptical or slit-like pit orrfices, when present, are 
due to the membranes closmg m from either side of 


x 300 

x 300 
x 300 
x 800 


association with small rays one to two cells high 
The previous interpretation that “the rectangular 
areas represent the large medullary rays and the 
longitudinal and transverse grooves or ridges the 
secondary wood" only1, therefore, needs careful 
re-exammation 

It 1s expected that the exammation of other similar 
speermens (now being sought) from the Sohagpur 
Coalfield may reveal the general nature of the 
anatomical organuzation, especially of the primary 
wood, m Vertebiaiza This is obviously important 
for our knowledge of the Glossopteris flora 

I wish to thank Mr S K Ghosh, geologist in the 
Sohagpur Coalfield, for the material Js 

EN 


Botanical Laboratory, x 
University College of Science, 

Caleutta 19 Oct ] , 
a Mearns , and Wilson, J A R, Proc Roy Soc Edi, 52, 202 


2Sen, J, Bull Bot Soc Bengal, 2, 97 (1948) 
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Presence of Nucleus and Cytoplasm in the 
Mature Vessel Elements and Fibre Tracheids 
in Japan Jute Plants 
C ii 


=- lT 1s commonly held that the mature vessel 
elements of plants are non-living cells. In jute!, the 
celi-wall of the vessel elements is hgnified and has 
scalariform thickening and simple pits on the lateral 
walls Esau has stated ‘In the mature state, 
trachexds and vessel members are more or less 
elongated cells with hgn:ified secondary walls and 
devoid of protoplasts” In a recent pubheation?, she 
, mentions (p 225) “After the secondary walls are 
~fully formed and hgnified the swollen parts of the 

primary wall break down (fig. 11 3, and plate 25,D) 
—^nd finally the protoplasts die and disappear”. The 

urso of events is interpreted by Shah? m the 

-lowing way “The disappearance and loss of the 

f Protoplast usually synchronizes with the formation 

of perforation plates (Eames and  MacDaniels, 

. fig 49, Esau, figs 11-13)" Recently, I have 

escribed* how, during the course of development 

of primary vessel elements, “the protoplasts dis- 

appear after the deposition of the secondary thicken- 
ing matter” 

In & recent investigation of the stem of jute plants 
grown in East Bengal, nucleus and cytoplasm were 
found m the mature vessel elements and fibre 
tracheids of the secondary xylem (Figs 1-3) Nucleus 
and cytoplasm were not observed in the vessels of 
all the varieties of jute plants but only and rarely 
m the variety Japan of the species Corchorus 
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p Fig 3 

a Fig 2 

. Fig i A vessel segment with a single perforation showing 

nucleus and cytoplasm x 550 


Figs 2and3 Fibre tracheids of secondary xylem with prominent 
nucleus and cytoplasm x 550 
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cdpsularıs 7 The fibre tracheids m the secondary 


xylém with nucleus and cytoplasm are abundantly 
present ın the vaneties Fanduk and Japan of this 
species The nucleated vessel elements are consider- 
ably elongated cells havmg lgmfed walls, simple? 
perforations and simple pits ın the lateral walls 

The nucleus with a single nucleolus 1s promment and 
lies embedded m a small amount of cytoplasm The 
cytoplasm 1s granular and vacuolated In the fibre 
tracheids both the nucleus and cytoplasm are very 
promment The promment cytoplasm m some fibre 
tracheids 1s found to extend more than half the length 
of each tracheid (Figs 2 and 3) 

This condition was first reported by Shah*, who 
examined the macerated materials of the tendrils of 
Vitis repens growing ın Surat I have also 8xamined 
the macerated materials of the stems of jute plants 

The findmg of nucleus and cytoplasm in the 
mature vessel elements, as well as m the fibre tracheids, 
18 contrary to the observations of Esau and of Eames 
and MacDamniels 


A J Mr 


Jute Research Institute, 
Tejgaon, Dacca. 
Aug 29 
1 Eames and MacDamels, “An Introduction xo Plant Anatomy", 
2nd edit (McGraw-Hill, New York, 1947) 
* Esau, K , “Plant Anatomy", 1st edit (Wilev, New York, 1953) 
3 Shah, J J, Curr Sc, 28, No 2 (1954) 
‘Mia, A J, Pakistan J Sev Research, 6, No 1 (1954) 


Revision of Supposed Jurassic 
Angiosperms from New Zealand 


In Arber' Laurent identified two angiosperms, 
Artocarpulvum bert Laurent and Phylistes sp , on a 
slab of matrix from a large collection from Waikato 
Heads, Arber! also identified Cladophlebws australis 
(Morris) 1n the same slab and suggested a Neocomian 
age for the whole collection In spite of intensive 
collectmg at Waikato Heads, no further angiosperms 
have been found, and Edwards? doubted whether the 
slab came from Waikato Heads He concluded that 
the rest of the Waikato Heads flora 1s Upper Jurassic, 
Evidence 1s presented here ın support of Edwards's 
suggestion that the slab did not come from Waikato 
Heads, and further that ıb came from Upper 
Cretaceous (about Maestrichtian) coal measures of 
Pakawau, South Island The age of the remammg 
plant fossils truly from Waikato Heads is not pre- 
cisely known Dr C A Flemmg (New Zealand 
Geological Survey) has told me that the underlymg 
marme beds are probably Neocomian 

The two angiosperms resemble specimens from 
Pakawau  Artocarpidvum arberr resembles Fagus 
producta, Ettingshausen®, and Phyllites sp resembles 
an undescribed species from Pakawau The fern-like 
plant on the slab identified as Cladophlebis australis 
by Arber! (Pl IV, Fig. 1, Pl XIV) and one cycad 
cannot be matched ın other material from Waikato 
Heads It1s really Blechnum priscum Ettmgshausen®, 
deseribed from Pakawau, and not known from older 
rocks. In addition, I have identified a cycad on the 
slab as Taenopterrs stipulata Hector*, a° species 
founded on specimens from Pakawau and unknown 
from pre-Turoman beds im New Zealand T. stipulata 
was not recorded by Arber. 

Moreover, the speemnen of Arber’s “Cladophlebis 
australis” (Arber!, Pl. IV, Fig. 1) 1s also the original 
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of a figure on an unpublished plate, prepared ‘by 
Hector, ın a series labelled ‘““Pakawau” m his hand- 
writ, 

The cause of the error may he m the numbermg 
of the specimens, specimens from Pakawau are 
registered with the New Zealand Geological Survey 
locality number 409 (collected by the Geological 
Survey m 1866), and those from Waikato Heads bear 
the number 410 (collected by the Geological Survey 
m 1868). Apparently, a slab from the Pakawau 
collection was wrongly numbered and placed m the 
Waikato Heads collection 

The earhest New Zealand angiosperms known at 
present are those from beds m the Middle Clarence 
Valley, which on the evidence of plant muerofossils 
are Turfman m age 

D R MoQuzszsN 
New Zealand Geological Survey, 
156 The Terrace, 
Wellington, New Zealand. 
Sept. 22 


1 Arber, E A N, NZ Geol Surv Pal Bull, 6, 62 (1917) 
2? Edwards, W N, Ann Mag Nat Hast , (10), 13, 86, 87 (1934) 
3 Ettingshausen, C v, Trans N Z Inst, 28, 937 et seg (1891) 


‘Hector, J, Det Cat Ind Col Exhib (London), Pig 244, 3, NZ 
Geol Survey, Wellington (1886) 


A Seed-borne Nematode Infestation in 
Annual Asters 


Aphelenchordes riizema-bost has a wide host-range 
but 1s most frequently recorded as a pest of chrys- 
anthemums In this plant, infestations usually start 
at the base of the stem and work upwards in the 
direction of the flower head. In severe attacks, most 
of the leaf area 1s killed, and the flower head itself 
may become infested Chrysanthemums are normally 
propagated vegetatively, and hence seed-borne m- 
festation 1s unlikely to occur. However, some hosts 
of A ritzema-bosi are grown from seed, and the object 
of this communication 1s to record seed-borne mfesta- 
tion m the annual aster (Callistephus chinensis). 

In early May 1954, severe mjury was noted on 
aster plants bemg grown in sterilized compost in 
seed boxes on a nursery in Suffolk. These plants 
were found to be heavily mfested with A. retzema- 
bose, living mainly ectoparasitically m the leaf axils 
Fortunately a supply of the origmal seed was avail- 
able for exammation. 14 gm. of seed was placed in 
& Baermann funnel and more than three hundred 
nematodes were extracted Small pieces of leaf and 
sepal debris were present mixed with the seed, and 
nematodes emerged m large numbers from this debris 
and also from seed from which the debris had been 
removed It therefore seems probable that the species 
was living both ecto- and endo-parasitically in the 
flower head, and that a proportion of the nematodes 
was attached to or m close association with the seed 
coat. Identical symptoms were reproduced m the 
laboratory on aster plants raised from this seed in 
sterilized compost 

Seed-borne infestation m the genus Aphelenchowes 
has not hitherto been recorded A full account of 
this occurrence and of the symptoms on the aster 
plants will be published elsewhere. 


E. B Brown 
National Agricultural Advisory Service, 
Anstey Hall, 
Trumpington, Cambridge. 
d Oct 7 
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The Genetic Component of Language 


R W. Txomeson, in discussing the genetic 
component of language’, complams that Darlmgton 
and Mather, m an mtroduction to genetics*, “have 
simplified the issue” This 1s true, and one of the 
complications Mr Thompson introduces 1s highly 
appropriate But m my ongmal paper I had con- 
sidered. it?. 

In this paper I tried to explam certam prmerples 

(1) That the three threads by which continuity 
and change may be followed m language, namely, 
grammar, etymology and phonetics, are 1n a long-term 
sense independent. 

(2) That only on the phonetic side do we expect 
or find a serious genetic component 

(3) That the genetic preference of the group rath’ - 
than the genetic capacity of the mdividual 1s wh’ 
determmes phonetic evolution 

Among the mstances I gave of the workmg of these 
principles was the one quoted by Mr. Thompson, 
namely, the mtrusion of the dental fricative along 
different lines, at different times and in different 
parts of the Spamsh-speaking world, an mstanc 
which might be elaborated from the study of Latin 
American dialects. 

Mr Thompson suggests that the theory of a 
genetic component of language was regarded as 
speculative by Darlington and Mather It 1s specula- 
tive m the sense that 3t 1s a beginning rather than 
an end of mvestigation It opens new ground for 
research m phonetics, hnguistics, anatomy and 
psychology, and ultimately m the general under- 
standing of human society. What we have to do 
1s to apply non-genetie ideas and techniques m relay 
tion to the genetics of individuals and of populations 

I may give an example of each. 

(1) Mr Thompson agrees that “the speech 
organs of various races vary in shape". But he 
maintams that these variations could have no m- 
fluence on the production of speech except on timbre 
Are we to suppose, then, that the defects of speech 
which may distinguish one child from his brothers 
and sisters never have any basis m the shapes of 
nerves, muscles or bones? Or conversely, that the 
established genetic control of differences m tongue 
control has no effect on the ease of pronouncing 
various sounds’? I do not believe either of these 
corollaries of Mr. Thompson’s view. But the anatom- 
ist and the speech therapist could test them truths 
and their observations would help to solve our 
problem 

(2) We have to discover just how the community, 
its classes and mdividuals, mteract over long spaces 
of time m small and large, stable and changing, 
literate and illiterate societies We now understand 
enough of the genetics of these situations to relate 
them with the historical ovidence't. 

Such i: the speculation. But the prmerple of” 
genetic determimation in language itself ıs far from 
speculative Those who now object will be telling us 
soon enough that it 1s httle more than a truism. 

C. D DARLINGTON 

Botany Department, 

Oxford 
Dec 16. 


1 Thompson, R W , Nature, 174, 1095 (1954) a 
*Darhngton, © D, and Mather, K, “The Elements of Genetics" 
(Allen and Unwin, London, 1949) . 


* Darlington, © D Heredity, 1, 269 (1947). 
‘ Dam C D, “The Facts of Life" (Allen and Unwin, London, 


No 44a7 January 22, 1955 
FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


n Monday, January 24 


Y 
x BRITISH SOCIETY FOR THE History OF SCIEN HY 
T NCE, PHILOSO 
Sores CE GROUP? (in the Joint Staff Common Room, University College, 
Gower Street London, W C i), at 630 pm—Dr J T Davis and 
Prof H Dingle “The Age of the Universe” 


INSTITUTION OF ELEOTRICAL ENGINEERS, RADI S 
Savoy Place, London, WC2) at 530 Dm -Oaoa Poy Wyk 
RN (Retd) "Radio Aids to Marme Navigation” , 


UNIVERSITY OF LONDON (at King’s College, Strand, Lond 
at 530 pm —Prof Willam Prager (Brown Tyee UEA 
pRPoroQmAte Solution of Boundary vahie Problems in Mathematical 
e Hype - " 
A Ledburos Un Jas eo HA ae e m Function-space' (Further 
N 


Tuesday, January 25 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, G 
Street, London, W C1), at 115 p m — LFRS 
Sarko ice London, Nn a pm —Prof P B Medawar, FRS 


INSTITUTION OP CIVIL ENGINEERS (at Great - 

pe | pondon, 8 "HIA 5 3 p $ Mr ve ralio" beo 
p ent of Unit Hvdrogra; to D 

Aena Dundee M avdn rap o Determine the Flows of Insh 


.,UNIVERSITY COLLEGE, LONDON Gn the Anatom Theat, 
Wstreet, London, WC 1), at 530 pm—Prof J z Yous dud 
The Language of Neurology, its Advantages and Limitations" * 


Wednesday, January 26 


ROYAL METEOROLOGICAL SoctETY (at 49 Cromwell Road South 
Fepsington, Tondon, EN un at 5 P n —Prof €-G Rossby "(Stock- 
osition of Precipit: 

Atmospheric Cireuletion Patterns” * NIOROR. ae A: uneton: of 


BRITISH INSTITUTION OF RADIO ENGINEERS, LONDON SECTION (at 
the London School of Hygiene and Tropical Medicine, Keppel Suet 
London, W C1), at 630 pm —Mr D J Fewmgs and Mr S L Fife 

‘A Survey of Tuner Designs for Multi-channel Television Reception” 


SOCIETY OF CHEMICAL INDUSTRY, FOOD GROUP—NUTRITION PANEL 
(at the Chemical Society, Burlington House, Piccadilly, London, W 1), 
. at 630 pm —Mr E Mitchell Learmonth “Soya in the Field of 
i Nutrition’ 

~ 


Thursday, January 27 


PHYSIOAL SOCIETY, OPTICAL GROUP (in the Physics Department, 
Imperil College, Imperial Institute Road, London, S W D at 230 
pm —Scientifie Papers 


Royat Soctery (at Burlıngton House, Piccadilly, London, W 1 
at 430 pm—Mr J C Eisenstemn and Prof M H L Prvee, ÈRS » 
The Electronic Structure and Magnetic Properties of Uranyl-like 
Ions", Mr J Sawkill “An Electron Microscope and Diffraction 
Investigation of Nucleation in Silver Ande” 


LONDON MATHEMATICAL Socrery (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W 1), at 5 pm — 
Prof R Rado “Some Recent Work on Ordered Sets" 


MINERALOGICAL Soctety (imn the apartments of the Geological 
Society, Durhngton House, Piccadilly, London, W 1), at 5 pm — 
Scientific Papers 


INSTITUTE OF FUEL (jot meeting with the COKE OVEN MANAGERS’ 
ASSOCIATION, at the Institution of Civil Engineers, Great George 
Pug London, S 'W 1), at 530 pm —Paper on the “Dutch State 
Mines 


ROYAL METEOROLOGIOAL Society (in the Conference Hall, County 
Hall, Westminster Bndge, London, SE 1), at 530 pm —Mr F H 
Ludlam “Clouds” (Meeting open to Sixth-form scholars )* 


INSTITUTION OF ELECTRICAL ENGINEERS (at the Central Hall, 
Westminster, London, S W 1), at 6 pm —Mr B Terroni 
“Courier to Carrier in Communications” (Faraday Lecture) 


ROYAL AERONAUTICAL Society (at 4 Hamilton Place, London, 
Wi), at 7pm—Mr D F Lawden “Dynamic Problems of Inter- 
planetary Flight” 


Friday, January 28 


BRITISH SOCIETY OF RHEOLOGY (Gn ihe Department of Physics, 
Queen Mary College, Mile End Road, London, E 1), at 215 pm — 
Symposium on ‘Relaxation and Flow in Glasses” 


British SOCIETY FOR THE HISTORY OF SCIENCE, PHILOSOPHY OF 
ScrENCE GROUP—NORTHERN BRANCH (joint meeting with the LEEDS 
UNIVERSITY CHEMICAL SOCIETY, in the Chemistry Lecture Theatre, 
The University, Leeds) at 530 pm —Prof M Polanyi, FRS 
“Objectivity from Copernicus to Emstein” 


ROYAL MICROSCOPICAL SOCIETY (1n conjunction with the INSTITUTE 

OF BIoLoGy, in the Chemistry Lecture Theatre King's College, New- 

«gastle-upon-Tyne), at 6 pm-—Dr Geoffrey Bourne “The Living 
ell" 


SOCIETY FOR ANALYTICAL CHEMISTRY (at the School of Pharmacy, 
Bloomsbury Square, London, WC1), at 7 p m —Annual General 
Meeting of the Microchemistry Group 730 p m —Scientific Papers 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9pm-—Prof H Munro Fox, FRS “The Colours cf Animals” 
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Saturday, January 29 


INSTITUTION OF CHEMICAL ENGINEERS, NORTH WESTERN BRANCH 
fat the Engineers’ Club, Manchester), at ? 30 p m —Annual General 
Meeting 8 pm-—Sir Christopher Hmton “Some Aspects of the 
Chemical Processes Ancillary to Atomic Energy” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appomtments on or 
before the dates mentioned 

ASSISTANT (Grade B), to organize and teach geology and geography 
to the atandard of General B Sc (London)—The Clerk to the Governors, 
Luton and South Bedfordshire College of Further Education, 63-60 
Guildford Street, Luton (January 29) 

ASSISTANT LIBRARIAN (with at least ALA )—The Librarian, 
NM Society, Burlington House, Piccadilly, London, W 1 (Janu- 
ary 

DEMONSTRATOR IN PAYSIOLOGY—The Secretary, London Hospital 
Medical College, Turner Street, London, E 1 (Jannarv 29) 

ASSISTANT LECTURER IN THE DEPARTMENT OF CHEMISTRY at 
Makerere College (University College of East Afnca)-—The Secretary, 
Inter-University Counei for Higher Education in the Colonies, 1 
Gorden Square, London, W C 1 (January 81) 

LECTURER (preferablv with special qualifications in morganic and 
analytical chemistrv) IN CHEMISTRY, at the University of the Wit- 
watersrand, Johannesburg, South Africa—The Secretary Association 
of Universities of the British Commonwealth, 5 Gordon Square, 
London, W C1 (South Africa, Januarv 31) 

LECTURER (with a good honours degree and some relevant experience, 
preferably including some research experience im the field of structures 
Or soi] mechanics) IN THE DEPARTMENT OF CIVIL ENGINEERING— 
The Registrar, The Umversitv, Bristol 8 (January 31) 

SENIOR EXPERIMENTAL OFFICER (with a degree or equivalent 
qualification and laboratory admunistrative experience) IN THB BIO- 
CHEMISTRY DEPARTWENT—The Secretary, Institute of Animal Physio- 
logy, Babraham, Cambs (January 31) 

ENRY AND CHARLOTTE PAYNE RESEARCH FELLOW IN CYTOLOGY 
and/or CvTO-oHEWISTRY, with special reference to malignant cells— 
The Assistant Secretary, The Royal Society, Burlington House, 
Piceadilly, London, W 1 {February 1) 3 

LECTURER or SENIOR LECTURER IN Bronoav-—The Principal, The 
Traimmng College, Ripon, Yorks (February 1) 

SCIENTIFIC TECHNICAL OFFICER (preferably with H NC or amilar 
qualifications in physics or chemistrv), to assist 1n the preparation of 
intelligence reports, and to be responsible for internal scientific records, 
meluding preparation of monthly review of technical press —The 
National Coal Board, Establishments (Personnel), Hobart House, 
Grosvenor Place, London S W 1, quoting TT/908 (February 2) 

ANALYTICAL CHEMIST (with a degree 1n chemistry or at least H NC 
in chemistry) to work mainly on the analvsis of plant matenial—The 
Secretarv, National Vegetable Research Station, Wellesbourne, 
Warwick (February 5) 

DIRECTOR (with wide research and admunistrative experience, and 
abihty to co-ordinate research in the various divisions of the Institute , 
particularly apphed research) OF THE CENTRAL ELECTRO-CHEMICAL 
RESEARCH INSTITUTE, Council of Scientific and Industrial Research 
(India), Karaikudi, South India—High Commission of India, 
finan Department, Aldwych, London, W C 2, quoting 4/85K. 

ebruar, 

LECTURER IN APPLIED PHARMACOLOGY AND THERAPEUTIOS—The 
De St Thomas’s Hospital Medical School, London, S E 1 (Febru- 
ary 8 

PROFESSOR or Puysrics—The Registrar, The University, University 
Office, 46 North Bailey, Durham (February 12) 

Puysicist (with a good honours degree in physics or simular pro- 
fessional qualifications, proved research ability and preferably some 
experience of stress analysis) ın the Central Research Establishment, 
National Coal Board, Isleworth, Middlesex, to lead a group carrying 
out research on coal ploughing—The National Coal Board, Establish- 
ments (Personnel), Hobart House, Grosvenor Place, London, S W 1, 
quoting TT/906 (February 16) 

UNIVERSITY DEMONSTRATOR IN PuHysics—Dr F B Kipping, 
Chemical Laboratory, Pembroke Street, Cambridge (February 19) 

ASSISTANT LECTURER or DEMONSTRATOR IN PATHOLOGY—'The 
Registrar, The University, Manchester 13 (February 26) 

LECTURER/SENIOR LECTURER (preferably with interests and ex- 
perience in clinical psychology) IN PSYCHOLOGY, at the University of 
Sydney, Australia—The Secretary, Association of Universities of the 
British Commonwealth, 5 Gordon Square, London, W C 1 (Australia, 
February 26) 

SENIOR LECTURER IN EDUCATION at the University of Sydney, 
Australia—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, WC1 (February 26) 

SENIOR LECTURER (with special qualifications in chemical pathology) 
IN CHEMICAL PATHOLOGY—[he Registrar, The University, Manchester 
(February 26) 

CHAIR OF MATHEMATICS, CHAIR OF PHILOSOPHY AND PSYCHOLOGY, 
and a LECTURER IN MATHEMATICS, at Canberra University College, 
Canberra, A C T, Australia—The Secretary Association of Univer- 
sities of the British Commonwealth, 5 Gordon Square, London, W C1 
(Canberra, February 28) 

CHAIR OF PHYSICS—The Registrar, The University, Hull (Febru- 
ary 28) 

CHAIR OF ANATOMY at the University of Sydney, Ausiraha—The 
Secretary, Association of Universities of the British Commonwealth, 
5 Gordon Square, London, W C 1 (Australia, March 1) 

ICI RESEARCH FELLOWS IN PHYSICS, CHEMISTRY, ENGINEERING, 
METALLURGY and PHARMACOLOGY, or any related subject, and 
LEVERHULME POSTGRADUATE FELLOWS (2)IN THE FACULTY OF SOIENCE 
—The Registrar, The University, Liverpool (March 1) 

HEAD OF THE DEPARTMENT OF ENTOMOLOGY—The Secretary, 
Rothamsted Expenmental Station, Harpenden, Herts (March 31) 


~180 


ICI Research FELLOWS IN BACTERIOLOGY, BIOCHEMISTRY, 
BIOMOLECULAR STRUCTURE, Botany (Plant Biochemistry and BIO- 
physics), CHEMICAL ENGINEERING, CHEMISTRY, CHEMISTRY OF 
LEATHER MANUFACTURE, CHEMOTHERAPY, COLOUP CHEMISTRY and 
DvxiNa, ENGINEERING (Civil, Electrical or Mechanical) FUEL AND 
REFRACTORIES, GEOLOGY (including Geochemistry), METALLURGY, 
MINING (Selective Flotation and Geophysical Surveying), PHARMA- 
COLOGY, PHYsIOS, PHYSIOLOGY or TEXTILE INDUSTRIES (Protem 
Chemistry and Wool Textile Engimeering)—The Registrar, The 
University, Leeds 2 (April 15) 

LECTURER (with an honours degree m botany or agricultural 
botanv, and preferably with postgraduate experience mm plant physi0- 
logy, ecology, genetics or virus pathology) IN THE DEPARTMENT OF 
AGRICULTURAL Borany—The Registrar, The University, Reading 
April 15 
t ICI d piace FELLOWS IN PHYSICS, CHEMISTRY, BIOCHEMISTRY, 
ENGINEERING, METALLURGY, PHARMACOLOGY, CHEMOTHERAPY or 
related subjects—The Secretary General of the Faculties, The Old 
Schools, Cambridge (April 30) 

AGRONOMIST, Scientific Officer or Senior Scientific Officer grade 
(with at least a second-class honours degree, and not less than two 
years appropriate postgraduate experience, preferably ineluding 
acquaintange with tropical tree crops and up-to-date knowledge of 
the statistical analysis of field experimental results), at the West 
African Cocoa Research Institute, to assist in laying down field ex- 
perments on various methods of cultivating cocoa—Duirector of 
Recruitment, Colonial Office, Sanctuary Buildings, Great Smith 
Street, London, S W 1, quoting BCD 197/200/05 

CHEMIST, Senior Scientific Assistant (with a good honours degree 
or equivalent qualification, experience 1n industry, and ability to pre- 
pare correspondence and reports), at the Central Laboratory, Chis- 
wick, to be responsible for a section concerned with a wide variety 
of analytical and investigational work—The Staff Officer (F/EV 507), 
London Transport, 55 Broadway, London, S W 1 

EXPERIMENTAL OFFICERS (preferably with a pass degree), and 
ASSISTANT EXPERIMENTAL OFFICERS (with at least HSC (science) 
or equivalent), to assist 1n the preparation of experimental equipment 
and in the carrying out of nuclear physics experiments—Senior 
Recruitment Officer, Atomic Weapons Research Establishment, 
Aldermaston, Berks, quoting 349/WGH/34 

EXPERIMENTAL OFFICER (with a degree or equivalent qualifications) 
IN THE NUTRITION DEPARTMENT, to assist in biochemical research 
wpvolving chromatography and electrophoresis—The Secretary, 
National Institute for Research in Dairymg, Sninfield, Reading, 
quoting 55/2 

FORESTAL LAND, TIMBER AND RAILWAYS Co, LTD, RESEARCH 
FELLOW (with at least a good honours degree in chemistry, and pre- 
ferably some research experience, and particular interest in applying 
fundamental physical chemistry and physical methods of organic 
chemistry to problems of industrial importance), at the Central 
Research Laboratorv of the Department of Scientific and Industrial 
Research, Teddington, for research which will be directed to investiga- 
ting the function of tannins 1n. preventing corrosion of metals—Chief 
Research Chemist, Forestal Central Laboratory, Harpenden, Herts 

HEAD OF THE DEPARTMENT OF CHEMISTRY AND BIOLOGY, and 
HEAD OF THE DEPARTMENT OF ENGINEERING, at the College of Tech- 
nology, and Commerce, Cardiff—The Director of Education, City Hall, 

a 


LECTURERS (2) (with an engineering or science degree, lecturing 
experience, and a specialist knowledge of either electrical engineering 
or electronics, or survey mechanism) at the REME Traming Centre, 
Arborfleld—The Ministiy of Labour and National Service, Technical 
ey ae Register (K), 26 King Street, London, S W 1, quoting 

MASTER to teach MATHEMATICS up to University Scholarship 
standard—The Headmaster, Highgate School, London, N 6 

MATHEMATICIANS and THEORETICAL PHYSIOISTS, to investigate a 
range of problems im classical and nuclear physics—The Deputy 
Director, Atomic Weapons Research Establishment, Aldermaston, 
Berkshire 

NUOLEAR Puysicists, Senior Scientific Officer or Scientific Officer 
grade (with a first- or second-class honours degree in physics or 
equivalent qualification, and ım the case of the SSO posts some 
Years postgraduate research experience im nuclear physics), to work 
with à 6 MeV Van de Graaff generator and other accelerators— 
Senior Recruitment Officer, Atomic Weapons Research Establish- 
ment, Aldermaston, Berks, quoting 348/WGE/34 

PRINCIPAL (with experience of teaching, admmustrative ability and 
a knowledge of agricultural practice) OF THE INSTITUTE OF AGRICUL- 
TURE AND HORTIOULTURE, “Oaklands”, St Albans—County Educa- 
tion Officer, County Hall, Hertford 

SENIOR RESEARCH ASSISTANT (with a good honours degree in 
engmeering, practical experience and/or research trammg) IN THE 
DEPARTMENT OF CIVIL AND MECHANICAL ENGINEERING—The Regis- 
trar, The University, Nottingham 


REPORTS and other PUBLICATIONS 


(not included un the monthly Books Supplement) 


Great Britain and Ireland 


Psychology as the Study of Behaviour an Inaugural Lecture 
By Prof @ L Zangwil Pp 36 (London Cambridge University 
Press, 1954) 2s 6d net [1911 

The Fruit, The Seed and The Soi Prepared by the Staff of the 
John Innes Institution | (Collected edition of the John Innes Leaflets 
Numbers 1 to 9) Third edition Pp viu--94 (6 plates) (Edinburgh 
and London Oliver and Boyd, Ltd, 1954) 5s net [1911 

Group Discussion in Educational, Social and Working Life Edited 
by John Burton Pp 92 (London Central Council for Health 
Education, 1954) 3s 6d [1911 
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Institution of Gas Engineers Publication No 455 Chemical 
Research at the Direction des Études et Recherches du Gaz de France 
By P © Agron Pp 28 Publication No 456 The West Midlands 
Approach to the Gasification of Residual Od] By G le B Diamond 
Pp 40 Publication No 457 The Production of Town Gas by the 
Catalytic Gasification of Petroleum Oils 2 The Development and 
Operation of a Commercial Plant By H Stammer and J B McKean 
Pp 30 Publication No 459 Official Programme—20th Autuma 
Research Meeting, London, 22nd and 23rd November, 1954 Research 
Communication GC14 Investigations with a Small Pressure Gasifler 
Part 1 The Study of the Reactions Occurring 1n the Fuel Bed By 
Dr D Hebden, R F Edge and K W Foley Pp 32 Resear 
Communication GC17 An Investigation into the Composition of 
Ammomacal Liquor 1 — Continuous Vertical Retort liquor By 
Dr W H Blackburn Dr L Barker and J R Catchpole Pp 48 
Research Communication GC18 a Review of Current Research 
Work on the Treatment and Disposal of Liquor Effiuents from Gis 
Works By Dr A L Roberts and Dr W B Blackburn Pp H 
Research Communication GC19 Coal Travel in. Continuous Vertical 
Retorts By C Lewis Pp 25 (London Institution of Gas 
Engineers, 1954 ) [1911 

Proceedings of the Croydon Natural History and Scientific Society 
Vol 12—February, 1951 to December, 1052 Pp 81-154 + platet 
7-18 10s The Excavation of a Fourth Cave at Waddon By A B IN 
Reid Pp 7 2s The Denehole Contròversy By John & L Carger 
Pp 12+2 plates 2s The Re-Birth of Croydon in 1851 By D W 
Blackmore Pp 224-10 plates 3s The Coombes and Embayments 
of the Chalk Escarpment By © C Fagg Pp 15 2s (Croydon 
Croydon Natural History and Scientific Society, 1954 ) [i 


Other Countries 


Proceedings of the Royal Society of Arts and Sciences of Mauritius 
Vol 1, Part 3 A Forgotten Work by John Med Thompson 
By R E Vaughan Pp 241-248--plate 8 (Port Lows Royal 
Society of Arts and Sciences of Mauritius, 1953 ) 1911 

British Caribbean Meteorological Service Second Annual Report, 
1053 Pp 15 (Immidad British Caribbean Meteorological Service 
1954) 24 cents 1911 

Union of South Africa Department of Mines—Geological Survey 
The Geology of the Koedoesrand Area, Northern Transvaal an 
Explanation of Sheets 35 and 86 (Koedoesrand) By H N Visser 
Pp m+110+14 plates  (Pretorià Government Printer, 1998 7 


10s (includmg map) 
Union of South Africa Department of Mines and Department of 
Survey Memow 2 The Northern Natal 


Economic Affairs — Coal 
Coal-Field (Area No 2) The Utrecht-Newcastle Area Part 1 


Geological By J J G_Bhgnaut and F J J Furter Part 2 
geniai and Physical By W H D Savage Pp iv--228 San 
oria 


Government Printer, im 80s (including maps) 
New Zealand Department of Scientific and Industrial Research 
Geophysics Division—Seismological Observatory Seismological Re- 
port for July, August, September, 1951  (BuletinE 125) Pp u+18 
(Wellmgton Government Printer, 1954 ) {1911 
Smithsonian Miscellaneous Collections Vol 123, No 3 A Method 
for the Measurement of Atmospheric Ozone Using the Absorption of 
Ozone in the Visible Spectrum By Oliver R Wulf and James E 
Zimmerman (Publication 4177) Pp u+14 Vol 123, No 5 
Concerning Smithzonian Pyrhehometry By O G Abbot, L B 
Aldrich and A G Froland (Publication 4179) Pp u+4 (Wash- 
ington, DOC Smithsonian Institution, 1954 ) 1911 
Bulletin of the Seripps Institution of Oceanography of the University 
of California, La Jolla Vol 6, No 7 Bathypelagic Nemerteans of 
the Pacific Ocean By Wesley R Coe Pp ii-+-225-286+plates 8 
and 9 (Berkeley and Los Angeles University of California Press; 
1954) 75 cents [1911 
University of California Publications ın Zoology Vol 52, No 5 
Comparative Morphology of the Body Skeleton in Recent Canidae 
By Milton Hiderbrand Pp 1u--399-470--plates 12-25 1 dollar 
Vol 54, No 1 Ecology and Systematics of Salamanders of the 
Genus Batrachoseps By John R Hendnekson Pp m+46 75 cents 
(Berkeley and Los Angeles Umveraitv of California Press, 1954 ) [1911 
United States Department of Commerce Weather Bureau Research 
Paper No 37 Pressure Jump lanes in Midwestern United States 
January—August 1951 By Morris Tepper and other Staff Members 
of Severe Local Storms Research Unit Pp v+70 (Washington, 
DC Government Punting Office, 1954) 45 cents 1911 


United States Department of Agriculture Leatlet No 372 Ther 
Onion Thrips How to Control It Pp 4 (Washington, DC 
Government Printing Office, 1954) 5 cents 1911 


East African Meteorological Department Technical Memorandum 
No 6 Artificial Inducement or Precipitation m the Tropics By 
D A Davies Pp 11 (Nairobi East Afrean High Commission, 
1954) Sh 1/50 [ioni 

Tea Research Institute of East Africa Annual Report for the 
year 19053 Pp 48  (Kericho Tea Research Institute of East 
Africa, 1954 ) [1911 

Fisheries Research Board of Canada Progress Reports of the 
Atlantic Coast Stations No 59 Pp 31 (St Andrews, NB 
Fisheries Research Board of Canada, 1954 ) Denn, 

Cawthron Institute Annual Report, 1953-54 Pp 42--3 plates 
(Nelson, NZ  Cawthron Institute, 1954 ) [1911 

Role of Science 1n the Development of New Zealand Agriculture 
By Sir Theodore Rigg (Presidential Address to the Austrahan and 
New Zealand Association for the Advancement of Science, Canberra, 
January 13th 1954) Pp 35 (Canberra Australian and New 
Zealand Association for the Advancement of Science, 1964 ) [1911 
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Philips Diffraction: Apparatus. Type 11704. 


Send for fully descriptive literature 


PHILIPS 


X-ray Diffraction Unit 


.- high efficiency at low cost 













This ‘always ready to switch 


on’ X-ray Diffraction Umt, 
Type 11704, has many uses 
and many users Employmg 
PHILIPS ‘sealed-off’ tubes with 
mica-berylium windows, up 
to four cameras can be used 
simultaneously Simplicity of 
operation and small dimen- 
sions are outstanding features 
The price xs modest m the 
extreme 


(A product of N V Philips, 
Eindhoven, Holland) 


CENTURY HOUSE 


SHAFTESBURY AVENUE 


(95 


CHEMICAL IDENTIFICATION 
PHASE ANALYSIS 

SOLID SOLUBILITY STUDY 
SINGLE CRYSTAL STUDIES 
PARTICLE SIZE MEASUREMENTS 
METALLOGRAPHIC STUDIES 
MOLECULAR WEIGHT DETERMINATION £ 
STRUCTURE IDENTIFICATION 
STRESS ANALYSIS 
FIBRE STUDIES 
PROCESS CONTROL 
ORIENTATION STUDIES 


PHILIPS ELECTRICAL LTD. 


X-RAY DIVISION 


LONDON WC2 
(Px10049) 








Makers of acid-proof vessels of all types 


Specialty Cells for experimental 


write for illustrated list 


LL Wels Led. 


^liford Optical Works, FOREST ROAD, BARKINGSIDE, ESSEX 


FAA. WARY a we, 
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purposes 
involving optical work of any accuracy. 





*ZENTH *VARIACS 
with *DURATRAK 


* REGD TRADE-MARKS 


All VARIAC-DURATRAK 
Variable Voltage Transformers 
have a brush track treated in 
accordance with British. Patent 
No 693406, which produces a 
coating of precious metal alloy 
on the brush track surface, 
elimmating the possibility of 
deterioration due to oxidization, 
and reducing contact resistance 


VARIACS with DURATRAK 
have longer life, mcreased over- 
load capacity and maximum 
economy rn maintenance 


Prompt deliveries all 


models 


on 





Illusti ated brochure free on request 


The ZENITH ELECTRIC CO: Ltd. 


ZENITH WORKS, VILLIERS RD , WILLESDEN GREEN 
LONDON, N W 2 

Phone WiLiesden 4087-8-9 Grams Voltaohm, Norphone, London 
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LECTURES AND COURSES 


UNIVERSITY OF BRISTOL 

DIPLOMA IN HORTICULTURAL SCIENCE 

DIPLOMA IN PLANT PATHOLOGY AND 

PROTECTION 

Courses for the above postgraduate qualifica- 
tions will commence on September 16 1955 They 
extend over a full university session of three 
terms ending in the following June or July Con- 
ducted in part at the Long Ashton Research 
Staton, they are intended primarily for those 
with good honours degrees im science who seek 
careers im horticultural research, at home or 
abroad 

Early application should be made to the under- 
signed, from whom full particulars may be ob- 


tamed 
H C BUTTERFIELD, 
Registrar and Secretary 


UNIVERSITY OF LONDON 

DEPARTMENT OF EXTRA-MURAL STUDIES 

University Extension Residential Courses in 
(D Trends in Physics Research and Teaching, 
(2) Meteorology Both courses take place April 
14 to 20, 1955 Two separate residential courses 
of one week's duration at Imperial College of 
Science and Technology, London, for graduates 
and those with simular experience Lecturers 
The Professors and Lecturers of the Departments 
of Physics and Meteorology at the Imperial Col- 
lege of Science and Technology 

Further information and application forms may 
be obtained from the Deputy Director (Ex Nat), 
Department of Extra-Mural Studies, University 
of London, Senate House, W C 1 


UNIVERSITY OF LONDON 


A lecture on “ Recent Changes in Spanish 
Economy" wil be given by Professor L P 
Pardo (School of Advanced Commercial Studies, 
Barcelona) at 530 pm on January 31 at Uni 
versity of London Senate House W C1 

Admission free, without ticket 

JAMES HENDERSON, 
Academic Registrar 


UNIVERSITY COLLEGE LONDON, GOWER 
Street, WC1 Applications for admission to 
the B Sc (Special) Course 1n Zoology, commencing 
10 October, 1955, must reach the Registrar not 
Jater than Friday, February 25, 1955 Selected 
applicants (who will be notified :individually) will 
be required to take a written and practical test 
in the Department of Zoology on Friday March 
25, 1955, from 10 am to 5 pm The final 
Selection of candidates for admission will, with 
certain exceptions, be made from those successful 
im this test 











OFFICIAL, APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Minstry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive unless he or she, or the employment 
ts excepted from the provisions of the Notification 
of Vacancies Order, 1952 





COMMONWEALTH of AUSTRALIA 
DEPARTMENT OF SUPPLY 
AERONAUTICAL RESEARCH 

LABORATORIES 
FISHERMEN'S BEND, VICTORIA 

Applications are invited for a temporary posi- 
tion of Senior Experimental Officer at the above 
laboratories Salary £A 1352 to £A 1442 per 
annum Duttes Responsible for initiating, plan- 
ning and conducting experimental projects related 
to the strength of aircraft materials and com- 
ponents and for developing and improving ex- 
perimental methods and equipment Qualifica- 
tons A degree oc diploma in engineering or 
science, or equivalent with passes imm pure and 
applied mathematics I, physics I metallurgy I and 

Strength of materials A sound knowledge of 

theoretical stress analysts and several years’ ex- 

perience im an engineering Jatoratory essential 

Engineering drawing and design experience an 

advantage Whist the position 1 a temporary 

one the tenure of employment 1s not lmuted 

Under specified, conditions, first-class boat fare 

Gf first-class berth available) for the appointee 

and dependants (wife and dependent children) 

will be paid by the Commonwealth 
Appheation forms obtamable from Semor 

Representative (AP 25) Department of Supply 

Austraha House, Strand, London, W C2, with 

Fiom. oem should be lodged by February 


SOUTH AFRICAN COUNCIL FOR 
SCIENTIFIC AND INDUSTRIAL 


RESEARCH 
METALLURGIST RESEARCH OFFICER 
Applications are invited for a post as Research 
Officer ım the Mechanical Engineering Research 
Laboratory of the CSIR, Pretoria, South 
Africa The salary scale associated with this 
post ıs £780 by £48 to £1020 per annum In 
addition, a cost-of-living allowance of £234 per 
annum is payable to married male officers Start- 
ing salary according to qualificauons and experi- 
ence Generous leave privileges and five-day 
week Candidates must be in possession of at 
least an honours degree in metallurgy or metal- 
lurgical engineering, or equivalent. qualification 
The successful candidate will do research work 
in the field of ferrous and non-ferrous physical 
metallurgy The successful candidate will be 
required to furnish a medical certificate of good 
health and to become a member of the Un.versity 
Institutions. Provident Fund The Council will 
bear the transportation costs of the appointee 
and his family from his place of residence to 
Pretoria Further information and application 
forms are obtainable from the South African 
Scientific Liaison Officer, Africa House, Kingsway, 
London WC2 

Applications, giving full details of age, marital 
status, quahfications, experierce and the names 
of referees, must reach the Secretary / Treasurer, 
CSIR PO Box 395 Pretoria, South Africa, 
before March 15 1955 A copy of the applica- 
tion must be sent to the South African Liaison 
Officer 1n London 


CHELSEA POLYTECHNIC 
MANRESA ROAD, SW 3 
HEAD OF DEPARTMENT OF GEOLOGY 
The Governors invite applications for the post 
of Head of the Department of Geology, which 
becomes vacant through the retirement of Dr 
W F Fleet Candidates should possess high 
qualifications in geology, and have had experi- 
ence in both teaching and research Salary 
scale, Grade II (men, £1065 by £25 to £1215, 
women £852 by £20 to £972) plus London allow- 
ance of £36 or £48 according to age Duties 
to commence September 1, 1955 
Further particulars and form of application may 
be obtained by sending stamped, addressed fools- 
cap envelope to the undersigned, to whom appli- 
a Bu be returned not later than February 
N M H LIGHIFOOT, MA, FRSE 
Principal 


ST THOMAS'S HOSPITAL 
MEDICAL SCHOOL 


A Lecturer in Applied Pharmacology and Thera- 
peutics is required. by the Department of Thera- 
peutics Salary will be according to the scale for 
a Jumor Lecturer or Lecturer according to ex- 
perience, with family allowance 

Applications giving full particulars and the 
names of two referees, should be sent before 
February 8 to the Dean, St Thomas's Hospital 
Medical School, London, SE 1 


CHESTER BEATTY RESEARCH INSTITUTE 
(Institute. of Cancer Research Royal Cancer 
Hospital) Two Technicians required (a) Bio- 
chemical technician preferably with experience of 
manometric techniques or in the :solation of 
natural products, (b) Technician for physical 
chemistry laboratory, for work particularly con- 
cerned with spectroscopic techniques , experience 
in this field would be an advantage Both posts 
are permanent and superannuable, and the salary 
will be according to age experience and qualtfica- 
tions —Applications, marked respectively *' Bio- 
chemistry " and *" Spectroscopy " should be ad- 
dressed to the Chester Beatty Research Insttute, 
Fulham Road London S W3 


LONDON TRANSPORT INVITE APPLICA- 
tions for experienced chemists for Senior Scientific 
Assistant post Central Laboratory Chiswick, 
with responsibility for section concerned with wide 
variety of analytical and imvestigational work, 
dealing with detergents, cleaning materials, efflu- 
ents water treatment, weed killing disinfectants, 
insecticides, adhesives fire extinguishing materials 
textiles and leathercloths, preparation and revision 
of material specifications ete Good honours de- 
gree or equivalent quahficaton experience im m- 
dustry ability to prepare correspondence and re- 
ports Salary range £980 by £25,£50 to £1,180 
Commencing salary according to qualifications 
and experience, medical exam , contributory 
superannuation scheme after probation —Apph- 
cations to Staff Officer (F/EV 507, London 
Transport, 5* Broadway, SW 1 For acknow- 
ledgement enclose addressed envelope 














GOVERNMENT OF NORTHERN 


IRELAND 
INDUSTRIAL USE OF ATOMIC ENERGY 
APPOINTMENT OF AN ENGINEER FOR 
SPECIAL TRAINING 

Applications are invited from Engineers with 
suitable qualifications for an appointment unde 
the Ministry of Commerce for Northern Ireland 
m connection with developments in the use of. 
nuclear energy in the generation of electricity 
The appointment wil be conditional upon the 
acceptance of the selected candidate by the Atomic 
Energy Authonty for a course of instruction to 
which he will be presented by the Ministry, and 
continued employment will be dependent on satis- 
factory completion of that course The appout- 
ment will be on a contract of service for a 
period of six years im the first instance, dunng 
which the officer may be required to serve o 
ioan, with any statutory body in Great Bruyn 
or Northern Ireland designated by the Ministry 
The contract of service may be extended, or may 
be terminated by agreement, to enable the En- 
gineer to take up a permanent appointment in 
the service of the Electricity Board for Northern 
Ireland The Engineer will be expected, when 
required, to take part 1n the design and conste- 
tion of an electric power station to operate on 
nuclear energy in Northern Ireland and to tke 
charge of its operation when completed , and be 
may accordingly expeci to be offered a pers 
manent appointment at that stage at latest 
didates should hold an honours degree m engu- 
eering or physics of a recognized university , and 
if the degree 18 not in physics other eviden 
of an adequate knowledge of this subject should 
be furnished Corporate membership o, at least 
one of the institutions of civil, mechanical, or 
electrical engineers or evidence of an early ex- 
pectation of obtaming it, will also be required 
Pay on appoimtment will be at the rate of £1,000 
a year, and, on completion of training, will be 
at the rate of £1,200 a year, which may be in- 
creased from time to time up to a maximum of 
£1500 a year, according to the nature of the 
work Special allowances for accommodation, 
etc, while 1n attendance at the course of instruc- 
tion and while serving on loan will be considered 
if tbe circumstances require * 

Application forms may be obtained from thg” 
Director of Estaohishments Ministry of Finan“é, 
Stormont, Belfast, and must be returned, duly 
completed with copies ot two recent testimonials 
oie to reach him not later than Febriary 8, 


COMMONWEALTH of AUSTRALIA 
DEPARTMENT OF SUPPLY 
AERONAUTICAL RESEARCH 
LABORATORIES 
FISHERMEN'S BEND VICTORIA 
SENIOR SCIENTIFIC OFFICER 
(Temporary position) 

Salary | £A 1502 to £A1688 per annum 
Dutes Responsible for the investigation. of m- 
strumentation schemes in the field of aeronautical 
research , for detailed investigation of resultant 
problems and the subsequent development of 
necessary apparatus Qualifications University 
degree of high standard in electrical engineering 
or physics, with mathematics or mathematical 
physics to final honours standard or equivalent 
qualifications and several yea.s’ experience of 
research in the above or an allied field A know- 
ledge of analogue to digital] conversion systems or 
servo-mechanisms and automatic control systems 
would be an advantage Under specified condi- 
trons first-class boat fare (1f first-class berth avarl 
able) for the appomtee and dependants (wife and 
dependent children) will be paid by the Com- 

monwealth 

Application forms obtainable from  Semor 
Representative (AP 24) Department of Supply 
Austraha House, Strand London, W C2 with 
erro Applicaton should be lodged by February, 


HERTFORDSHIRE COUNTY 


COUNCIL 
HATFIELD TECHNICAL COLLEGE 
Principal W A I Chapman M Sc (Eng), 
PhD, MIMechE, MIPE 

Required to commence duties April 1, 1955, or 
as soon as possible thereafter, Laboratory Steward 
with recognized qualifications and with special 
interest on physics Some experience in a teach- 
ing laboratory is desirable Salary on NIG 
scales for local authorities’ miscellaneous classes 
of officers, Grade ITI and IV, £395 to £520 per 
annum . 

Applications, giving qualfications and expert- 
ence and names of two referees, to the Registrar, 
Hatfield Technical College, Roe Green, Hatfield, 

ts 
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MILK MARKETING BOARD FOR | ROWETT RESEARCH INSTITUTE 


NORTHERN IRELAND 

Applications are invited from suitably quali- 
ed persons for the undernoted posts in the Milk 
Ólarkeüng Board for Northern Ireland The 
ags will be permanent subject to a probationary 
Sted of two years Candidates must be of 
rush nationality Preference will be given to 
ersons who served in HM Forces during the 
914-18 or 1939-45 wars General Manager 
ipplicants must have had considerable experience 
1a semor administrative capacity of the prob- 
"ms undertaken in a large-scale marketing organ- 
muon preferably in connection with milk The 
iccessful apphcant will be responsible, subject 
) the direcuons of the Board for the general 
ontrol of all the Board's activiues Salary will 
e on the scale of £2000 to £2,400 per annum 
countant and Finance Officer The applicant 
ws be a member of an Insutute of Chartered 
ecountants the Society of Incorporated Accoun 
ints or the Association of Chartered and Cor- 
orated Accountants Preference will be given to 
ersons with experience of cosung commercial 
rocesses, and who have experience of the opera- 
on of mechanized accounung Salary will be on 
1 scale of £1,200 to £1500 per annum Ad- 
umatrative Officer The successful applicant will 
t responsible to the General Manager for the 
Imimstrative and clerical work of the Board 
pplicants must have had considerable experience 
ig similar capacity preferably in. connecuon 
3 the milk industry Salary will be on the 
Ye of £1260 to £1500 per annum Tech- 
al Officer Applicants must hold qualficauons 
dairy technique and in the manufacture of milk 
oducts It would be to the applicant's ad- 
;ntge if he has hod experience in organising 
alk transport on a large scale Salary will 
* on the scale of £1200 to £1,500 per annum 
or any of the above posts the Board may pay 
commencing salary above the minimum to spe- 
ally qualified persons 

Applicauons must be made on the prescribed 
wm copies of which may be obtained from the 
cung Secretary Milk Marketing Board for 
orthern Ireland, Castlehill Road, 
orthern Ireland latest date for the receipt 
L applications will be January 31 1955 


* AUSTRALIAN NATIONAL 


UNIVERSITY 
JOHN CURTIN SCHOOL OF MEDICAL 
RESEARCH 


Applications are myned from organic chemists 
xw the position of Research Fellow who will 
* n research assistant to the Professor of Medi- 
i] Chemistry Candidates should have a Ph D 
*'gree (or equivalent research experience) ‘The 
cecessful applicant will undertake full-ume re- 
arch in laboratories which are well equipped 
T the purpose on the synthesis of new hetero- 
clic compounds, im particular ptertdines, pyri- 
tdines and purines The appointment will 
: for one, two or three years in the first 
stance and if the appointment is made for 
period longer than one year, the successful 
wheant will later be required to transfer to 
anberra with the Department The Depart- 
ents Inboratories are at present located at 183, 
aston Road London NW The salary range 
£1,100 to £1650 nnd superennuation will be 
Yk ded on the FSSU pattern 

Further paruculars and information as to the 
ethod of application may be obtained from 
e Secretary Association of Universities of the 
‘ash Commonwealth 5 Gordon Square, Lon- 
m WCI with whom applicayons close on 
tbruary 28 1955 


pL — — PÓáÓÓ 
CENTRAL RESEARCH ESTABLISHMENT 
atonal Coal Board (at Isleworth Middlesex) 
uch is concerned with mining problems invite 
iplcations for the superannuable appointment 
n Physicist to lead a group carrying out re- 
itch on coal ploughing The work will be 
ncerned initially with a study of the internal 
ess distribution and breakoge pattern induced 
a brittle sohd containing internal weaknesses 
the application of a localized continuous or 
pulsie force Candidates should have a good 
ours degree in physics or similar professional 
mhfications proved research ability and prefer- 
fy some experience of stress analysis Appornt- 
ent will be as Scientist Grade I (scole £1 150 by 
9 to £1350 thence by range to £1 550 male 
us London location allowance of £82 minimum 
ag to £100 at maximum) —Write giving full 
ruculars (in chronological order) of age educa- 
m qualifications and experience (with dates) 
Natrona! Coal Board Establishments (Person- 
T? Hobart House Grosvenor Place London, 
W1 marking envelope TT/906 — Onginal testi- 
mals should not be forwarded Closing date 
bruary 16, 1955 


Applications arc invited for the following posts 
for research on the nature of host parasite reln- 
tionships (1) Bacteriologist particujarly to study 
the role of anubodies in ummunity (2) Patho- 
logist or Histologist, who would also be respon- 
sible for problems concerned with histology and 
morbid anatomy Both posts will be m the 
Scientific Officer or Senior Scienufic Officer grades 
with initial placing according to age qualifica- 
tions, and experience, ond superannuation under 
FSSU Salary scales (men) Scienutic Officer, 
£445 to £815, plus supplement £22 10s to £30, 
Semor Scientific Officer, £935 to £1090 plus 
supplement £35 The rates for women are 
shghtüly lower 

Applications, staung date of birth with paru- 
culars of educauon qualifications and experience 
together with the names of three referees should 
be sent to the Secretary, Rowett Research Insti 
tute Bucksburn, Aberdeenshure, as soon as pos- 
sible 





NATIONAL VEGETABLE 


RESEARCH STATION 
WELLESBOURNE, WARWICK 
ANALYTICAL CHEMIST 

Applications are invited for the above post, 
to work mainly on the analysis of plant material 
Candidates should have a degree in chemistry 
or at feast the higher national certificate m 
chemistry Salary in the Assistant Experimental 
Officer grade £288 per annum at 18 rising tO 
£640 per annum for men or £540 per annum 
for women Starung salary according to ege 
Superannuation scheme 

Applicauons (four copies), with names and ad- 
dresses of three referees to the Secretary by 
February 5, 1955 


UNIVERSITY OF QUEENSLAND 
AUSTRALIA 

Applicauons are invited for two posts im the 
Deparument of Veterinary Clinical Studies (1) 
Chief Lecturer or Senior Lecturer m Veterinary 
Chnical Medicine, (u) Semor Lecturer or Lec- 
turer (Grade D in Veterinary Clinical Medicine 
The successful applicant for the senior post will 
be expected to be responsible for organizing teach- 
ing and research in subject The salary 
ranges nre £A 180) to £A 2050 per annum for 
Chef Lecturer £A 1,500 to £A 1750 per annum 
for Sentor Lecturer and £A 1,275 to £A 1,450 
per annum for Lecturer (Grade T) 

Further particulars are obtamable from the 
Secretary, Associntion of Universities. of the 
Bntish Commonwealth 5 Gordon Square Lon- 
don WCl Applications close in Australi 
and London on February 19 1955 


NOTTINGHAM AND DISTRICT 


TECHNICAL COLLEGE 
Principal H Baker PhD, AMICE, 
A M I Mech E 


Applications nre invited for the post of Assis- 
tant Lecturer, Grade B i Physics Applicants 
should possess an honours degree in physics nnd 
be able to teach the subject up to BSc degree 
level and mathemaucs up to advanced level 
Preference will be given to candidates able to 
take one branch of physics up to BSc (special) 
Standard Salary will be in accordance with 
the Burnham Scale for Technical Teachers which 
for Assistants Grade B is at present £525 to 
£820 (men) £475 to £655 (women together with 
degree and traimng allowances in appropriate 
cases 

Further paruculars and forms of application 
may be obtained from the Remgstrar Nottingham 
and District. Technical College Shakespeare 
Street Nottingham to whom they should be 
returned not later than January 31 1955 

F STEPHENSON, 
Clerk to the Join. Education Committee 


UNIVERSITY OF CAMBRIDGE 


Applicauons are invited. for n University 
Demonstrator in Physics The Demonstrator will 
hold office from October 1 1955 and applications 
close on Saturday, February 19 1955 

Details of duties salary etc may be obtained 
from Dr F B Kipping Chemical Laboratory, 
Pembroke Street Cambridge 


pease ey 

SENIOR BIOCHEMIST REQUIRED FOR 
three-year appointment in mental deficiency re~ 
search at Fountam Hospital Tooting with nddi- 
tonal technical facihties at Galton Laboratory 
WCI im the first instance Whitley Council 
conditions of service Salary £835 rising to £1 080 
plus £40 London weighting —Applications with 
qualifications and experience to Group Secretary, 
Fountain Hospital, London, S W 17 








WEST AFRICAN COCOA 
RESEARCH INSTITUTE 


A vacancy exists in the Institute for an Agro- 
nomist (Screnufic Officer or Senior Scienufic Offi- 
cer) to assit in laying down field experiments oa 
various methods of culuvating cocoa Qualifica- 
tions Candidates must possess at least a second- 
class honours degree with not less than two years’ 
appropriate postgraduate experience — preferably 
cluding acquaintance with tropical tree crops 
and up-to-date knowledge of the statisucal ann- 
lysis of field experimental results Terms of 
Appointment On probation on terms applicable 
to the Research Branch of Her Maiesty's Oversea 
Civil Service Emoluments These consist of 
salary and overseas research allowance in the 
following ranges Scientific Officer, £860 to £1,057 
a year, Senior Scientific. Officer, £1 162 to £1,472 
a year Point of entry into the basic salary 
scales depends upon age, qualificauons and ex- 
perience For appointment to the Senior 
suitably qualified candidates must have had at 
least three years’ approved postgládunte experi- 
ence and be not less than 26 years of age 
Outfit allowance of £60 on first appointment 
Contributory superannuation scheme Govern- 
ment quarters when available at rental of 10 per 
cent of basic salary (maximum £150 a yenr) 
Free passages for officer wife and children under 
13 years of age on appomtment and leave Taxa- 
Lon at local rates 

Apply with brief particulars, to the Director of 
Recruitment, Colonial Office, Sanctuary Bulld- 
ings. Great Smith Street, London, S W 1, quoting 
reference BCD  197/200/05 


SOUTH PACIFIC COMMISSION 
PLANT AND ANIMAL QUARANTINE 
OFFICER 
Applications are invited. for the post of Plant 
and Anima! Quarantine Officer with the South 
Pacific Commission. The successful applicant will 
be appomted for a period from two to three 
years, and will be stationed at the Commission's 
headquarters in Noumea New Caledonia The 
Plant and Animal Quarantine Officer is required 
to carry Out investignions, etc, relating to the 
control of plant and animal pests diseases, and 
weeds im the South Pacific including supervision 
of a rhinoceros beetle research programme, Op- 
eration of an information centre and reportuns 
Service nnd improvement of control and protec- 
tive measures Applicants should have n univet- 
sity degree with good scientific qualifications and 
mature experience in the field of plant or animal 
pests or diseases and their control and prevenuon 
including — quarantine measures Fluency in 
English and French ts very desirable Commenc- 
ing salary wil! be determined according to qualifi- 
cations and experience but will be not less than 
£Stg 1600 plus a post allowance of £Stg 540 

(single) or £Stg 901 (married) 

Further :nformauon obtamable from the Secre- 
tary-General South Pacific Commission, Noumen 
New Caledonia to whom applications supported 
H EE currtculum-vitae should be sent by 

arc] 


VICTORIA UNIVERSITY COLLEGE 
WELLINGTON NEW ZEALAND 

Applications are invited for a Senor Lecture- 
ship in Physical Chemistry The salary will be 
£1092 8s per annum rising by annual increments 
of £50 to £1292 8s per annum The mual 
salary will be determmed according to the qualh- 
ficauons and experience of the appointee Ap- 
proved fares to Wellington will be allowed for 
the apporntee, bis wife and his children The 
successful opplicant would be expected to take 
up his duties on May 1, 1955 or at such other 
date as may be agreed upon 

Further particulars and information as to the 
method of applicauon may be obtained from the 
Secretary Associaton of Universities of the 
Brush Commonwealth 5 Gordon Square, Lon- 
don WCI The closing date for the receipt 
of applications in New Zealand and London, 1s 
March 1 1955 


HOMERTON COLLEGE 
CAMBRIDGE 

Applications are invited for September, 1955, 
or earher for the post of Senior Lecturer m 
Science, who will be required to undertake direc- 
ton of a Supplementary Science Course Can- 
didntes should have good qualficntons and 
recent teaching experience, in eit physics or 
chemistry The post offers scope for scientists 
interested in planning and carrying through A 
new course for prospective teachers of general 
Science m secondary sc 

Appheation forms and further details are aval- 
able from the Secretary to whom applications 
should be sent before February 10 
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COMMONWEALTH of AUSTRALIA 
DEPARTMENT OF SUPPLY 
DEFENCE STANDARDS LABORATORIES 
MARIBYRNONG, VICTORIA 
Appheauons are invited for a temporary posi- 
tion of Principal Scientific Officer at the above 
laboratories Salary £A 1,688 to £A 1,874 per 
annum Duties To direct research and develop- 
ment in physical optics and optical instrument 
technology Qualifications University degree of 
high standard in physics, together with extensive 
relevant research experience, and proved capa- 
city to imitate and conduct research in these 
fields Whilst the position is a temporary one, 
the tenure of employment is not limited How- 
ever, the successful applicant may chocse to enter 
into an agreement for a three- to five-year con- 
tract of employment in Australa In this case, 
the Commonwealth will bear return fare, together 
with cost of removing each way the appointees’ 
furmture and effects up to a maximum cost of 
£A 500 Under specified conditions, first-class 
boat fare Gf @rst-class berth available) for the 
appointee and dependants (wife and dependent 

children) will be paid by the Commonwealth 
Application forms obtainable from  Sentor 
Representative (AP 26), Department of Supply, 
Australia House Strand London, W C2, with 
Fiom A bpheanons should be lodged by February 


UNIVERSITY OF WALES 


Applications are invited for two ICI Research 
Fellowshtps in physics, chemistry, pharmacology 
metallurgy, engineering, geology or agricultural 
science, or in a subject allied to these The Fel- 
fowships, normally tenable for three years from 
October 1, 1955, will be held within the University 
of Wales One Fellowship shall be tenable at 
the University College of Swansea the other may 
be held at any of the constituent Colleges of the 
University or at the Welsh National School of 
Medicine The salary will depend upon qualifi- 
cations and experience, but will be within the 
range of £600 to £900, together with FSSU 
benefits and family allowances 

Further particulars may be obtained from the 
Registrar of the University of Wales University 
Registry, Cathays Park, Cardiff, by whom appli- 
eror must be received not later than March 31, 


UNIVERSITY OF MANCHESTER 
TURNER AND NEWALL RESEARCH 
FELLOWSHIPS 

Applications are invited for the above Research 
Fellowships, founded by Messrs Turner and New- 
all, Ltd, tenable im the University and available 
for research in engineering morganic chemistry 
physics and allted subjects The value of the 
Fellowships will be within the range of £600 to 
£900 per annum according to qualifications and 
experience 

Regulations governing the award of the Fellow- 
Ships may be obtained from the Registrar The 
University, Manchester, 13 to whom applications 
should be sent not later than April 30, 1955 











AIR MINISTRY REQUIRES SCIENTIFIC 
Officers for Operational Research in or near Lon- 
don under direction of Scientific Adviser to Air 
Ministry Qualifications Furst- or second-class 
honours degree or equivalent in mathematics, 
physics or economics Salary (London) within 
range £492 10s to £885 Provincial rates and 
rates for women somewhat lower Posts unestab- 
lished with possibilities of establishment through 
Civil Service Commission. for successful candi- 
dates whilst remaiming under age 31 —Apphication 
forms, quoting A 384/54A, from Ministry of 
Labour and National Service, Techmical and 
Found Register (K), 26 King Street, London, 





DEPARTMENT OF SCIENTIFIC AND IN- 
dustrial Research require an Assistant Experi- 
mental Officer (unestablished) at the Food In- 
vestigation’s Torry Research Station Aberdeen, 
for work on fish muscle proteins, mainly from 
the physico-chemical and biochemical viewpoints 
Candidates must have GCE advanced level in 
chemistry and physics or equivalent over 22 a 
pass degree, with chemistry as main subject 
and physics subsidiary or equivalent will gener- 
ally be expected An interest in biology or 
biochemistry an advantage Inclusive annual re- 
muneration for a 454-hour week within the range 
£297 (at age 18) to £659 (men) £297 (at age 
18) to £556 (women) Prospects of estabhsh- 
ment for candidates under 28 —Application forms 
from Ministry of Labour and National Service 
Technical and Scientific Register (K) Almack 
House 26 King Street London, SW1 quoting 
F 840/54A Closing date February 12, 1955 


MAKERERE COLLEGE 

UNIVERSITY COLLEGE OF EAST AFRICA 

Applications are invited for Assistant Lecture- 
ship 1n Department of Chemustry Salary scale 
£816 by £36 to £924 per annum Temporary 
cost-of-living allowance 10 per cent of basic 
salary SSU Child allowance £50 per 
annum per child (maximum £150 per annum) 
Rent, according to quarters provided, £45 to 
£85 per annum, including basic furmture Free 
passages for member of staff and family (up to 
four adult passages) on appointment, termina- 
uon and leave (three months every two years) 

Applications (six copies), naming three referees, 
and detatling qualifications and experience, to be 
received by January 31, 1955, by Secretary, Inter- 
University Council for Higher Education in the 
Colonies, 1 Gordon Square, London, W C 1, from 
whom further particulars may be obtained 


ROTHAMSTED EXPERIMENTAL 


STATION 
HARPENDEN, HERTS 

Applications are invited for the post of Head 
of the Department of Entomology The ap- 
pomtment will be in the Senior Principal Scien- 
tific Officer grade (£1 600 by £75(3) by £25 to 
£1,850) Superannuation FSSU The success- 
ful applicant will be required to take up duty 
on October 1, 1955 

Applications, together with names of two per- 
sons to whom reference may be made, should 
reach the Secretary by March 31, 1955 


GUY’S HOSPITAL 
LONDON, SEi 

Applications are invited for the post of Tech- 
mean (Senior Grade) in the Physics Workshop 
of the Radiotherapy Department Previous ex- 
perience in hospital physics workshop desirable 

Applicauons, giving details of age, qualifications 
and previous experience, together with the names 
of two referees, should be sent to the Superin- 
tendent, Guy's Hospital, on or before January 
31, 1955 


UNIVERSITY OF CAMBRIDGE 
ICI FELLOWSHIPS 

Applications are invited for Research Fellow- 
ships, value within the range £600 to £900 a year, 
founded by Imperial Chemical Industries, Ltd 
tenable ın the University and available for re- 
search in physics, chemistry, biochemistry, en- 
gineering, metallurgy, pharmacologv, chemotherapy 
or related subjects Applications must be re- 
ceved not later than April 30, 1955 

Regulatons governing the award of the Fcl- 
lowships may be obtained from the Secretary- 
General of the Facultes, The Old Schools, 
Cambridge, to whom all applications. should be 
addressed 


UNITED SHEFFIELD HOSPITALS 
ROYAL INFIRMARY UNIT 

Applications are invited from university gradu- 
ates holding the BSc (Bact) or BSc General 
with bacteriology as one of the subjects for the 
post of Non-medical Bacteriologist (basic grade) 
in the Department of Bacteriology Salary during 
probationary period £410 to £510 per annum, ac- 
cording to qualifications, and after probationary 
period £585 by £30 to £765 per annum 

Applications with the names of three referees, 
should be addressed to the Superintendent, Royal 
Infirmary, Sheffield 6 


LONDON COUNTY COUNCIL 


(D Assistant Superintendent (2) Collector of 
Botamical Specimens required for Nature Study 
Scheme for Schools based at Avery Hill, SE9 
Rates £306 to £701 a year (appointment above 
minimum as appropriate) and 135s to 154s 6d a 
week respectively 

Application forms with full details, from 
Education Officer (EO/Estab 2/B), The County 
Hall, London SE1, must be returned by 
February 4 (1687) 


RESEARCH ASSISTANT (MAN) WANTED 
as soon as possible for university work on struc- 
ture of alloys of high melting point The posi- 
tion offers good opportunities for learning high 
temperature methods The work is arranged so 
that the man appointed qualifies as an advanced 
student for the Oxford D Phil degree Require- 
ments First-class honours degree in metallurgy 
physics or chemistry Salary according to quali- 
fications Applications from overseas cannot be 
considered and men with second-class honours 
should not apply unless they have research ex- 
perience —Applications to Dr W Hame-Rothery, 
OBE FRS Inorganic Chemistry. Laboratory, 
South Parks Road Oxford 

















ROYAL COLLEGE OF 


VETERINARY SURGEONS 
APPOINTMENT OF EXAMINERS 
DIPLOMA IN VETERINARY STATE 
MEDICINE 

Applications are invited for Examiners to fosg 
a panel as under for an examination to be hec 


in Edinburgh in June next Group I Principle 
of bacteriology and immunity as applied t 
Veterinary State Medicine (Two) Group 1 


(a) "Veterinary hygiene and preventive medicine 
(One (b) Food hygiene, including meat an 
milk :spection and contro] (One) 

Candidates for appointment must make applica 
uon not later than February 28 1955, and submi 
statements of their qualifications and copies o 
any testimonials they may desire to present Fo; 
further particulars please apply to the under 


signed Eu 
W G R OATES 
Regstrar 


UNIVERSITY OF MANCHESTER 


Apphcations are mvited for posts of Lecturer 
in Engincering Civil engineermg candidates 
should have particular interest ain elastcity, 
hydraulics, or surveying, mechanical engineering 
candidates should have particular interest m hea’ 
transfer, fluid mechanics thermodynamics and/or 
applied mechanics The present salary scale 
rises to £1,100 per annum, but is under reviem 
Initial salary according to qualifications andy. 
perience Membership of F S SU and childtg 
allowance scheme Applications will also be ci 
sidered from engineers who would be interesi 
in a temporary appointment of two or mc 
years 

Applications should be sent not later tha 
February 15, 1955, to the Registrar, The Unwe 
sity Manchester, 13, from whom further part 
culars and forms of application may be obtained 


LONDON COUNTY COUNCIL 


London School of Printing and Graphic Arts 
Graduate in Physics or Chemistry, to teach funda 
mental principles of science and their applicatio! 
to printing photography, paper and ink-making 
Industrial and/or teaching experience desirable 
Facilities for research Burnham salary sc 
grade B, £561 by £25 to £868, plus graduate Ant 
training additions (maximum £90 and £54) a 
applicable Starting salary according to age 
qualifications and experience 

Application forms from the Principal at Bacl 
Hill EC1 Closing date February 4 (33) 


LONDON COUNTY COUNCIL 


London Schoo! of Printing and Graphic Arts 
Head of Department of Science and General Edu 
cation , candidates must be graduates (preferabl 
science) with administrative. experience Th 
Department covers applied science for whole-tim 
and part-time students, paper and printing inl 
technology , English, arithmetic and social studie 
for apprentices Opportunites for research 
Salary £1,065 by £25 to £1,215, plus Londo 
allowance (maximum £48) 

Application forms from the Principal, at Bac! 
Hill, EC 1 Closing date February 4 (34) 


COLLEGE OF ARTS AND SCIENCE 
BAGHDAD IRAQ 

Applications are invited. for the post of Reade 
and three posts of Senior Lecturer or Lecture 
in Physics Term of appointment to commenc: 
not later than October 1 1955 Salaries are v 
the range ID 1,400 to ID 2,400 (1 ID «£D, tc 
gether with a cost-of-hving bonus of at lea 
ID 120 and certam other allowances Passage 
are paid at beginning and end of contrac 
Annual summer leave is permitted Persons ar 
pomted are required to carry on research an 
to teach candidates for B Sc. degree Teaching : 
im Enghsh Climate and conditions are suitabi 
for British families 

For further information apply to the unde: 


signed 
A A DURI 
Dean 


MOUNT VERNON HOSPITAL 
NORTHWOOD, MIDDLESEX 

Technician required for the Physics Departmen 
Workshop Applicants must be skilled machinis 
and/or instrument makers Some experience c 
servicing X-ray therapy equipment would be a 
advantage Commencing salary within the rahe 
£450 by £1503) by £20(1) to £515 per annum ph 
London weighting (age 21 to 25, £20, 26 a 
over £30) * 

Applications with the names of two referee 
should reach the Secretary and House Governc 
by February 4, 1955 
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UNIVERSITY OF BRISTOL 
DEPARTMENT OF AGRICULTURE AND 
HORTICULTURE 
RESEARCH STATION, LONG ASHTON, 
BRISTOL 
z Applications are invited for the following posts 
X the Long Ashton Research Station Assistant 
in Chemistry in the Cider and Fruit Products 
Section to be appointed under the scheme of 
the Ministry of Agriculture and Fisheries for 
research mstitutes Assistant in Chemistry in the 
Agricultural Research Council’s Umt of Plant 
Nutrition (micronutrients), at Long Ashton These 
Appointments will be in the Assistant Experimen- 
tal Officer Grade (£342 at age 20 to £640 for 
men £342 at age 20 to £540 for women), with 
superannuation Candidates for each post should 
possess a recognized qualification in chemistry 
Qamimum qualification, national certificate in 
Mbemustry) For the post in the Agricultural Re- 
search Council’s unit additional qualifications in 

microbiology will be an advantage 
Further particulars may be obtained from the 
Secretary, to whom applhicatons together with 
copies of three recent testmomals should be 
addressed not later than February 12 1955 
THE SECRETARY, 
Research Station, 


Long Ashton, Bristol 


~ UNIVERSITY OF ABERDEEN 


“Natural Philosophy Department requires man 
already trained as Glassblower, or prepared to 
become Glassblower after training University 
wil pay traimng expenses of suitable candidate 
Applicants should have done National Service, 
and should have manual skill Wages m range 
£315 to £450, according to experience and ability 

Applications in writing to the Secretary, Mari- 
schal College 


EAST MALLING RESEARCH 
STATION 


Botanist required, for work connected with the 
effect of field factors on fruit characters especially 
those affecting the storage hfe of apples Ex- 
perience m microscopy an advantage The post 
“is im the Ministry of Agriculture’s Assistant Ex- 
penmental Officer grade 

Further particulars and application form avail- 
able from the Secretary, East Mallng Research 
Station. near Maidstone Kent, by whom applica- 
CIT should be received not later than February 











ONTARIO RESEARCH 


FOUNDATION 


CANADA 

Chemist preferably not over 30 years of age, 
is required. for physical and chemical research 
relating to textile industrial operation Two or 
three years’ experience im research or industry 
desirable 

Applications or requests for further informa- 
tion should be addressed to Personnel Officer, 
Ontano Research Foundaton, 43 Queen's Park, 
Toronto 5, Ontario 


RESEARCH ASSISTANT SOUGHT BY THE 
iChemistry Department, University of Birmingham, 
O desiga and construct research electronic equip- 
ment and assist in its use Salary according to 
experience and qualifications Degree not essen- 
tial-—Applications, stating details of career, to 
Secretary to the Director, Chemistry Department, 
The University, Birmingham 15 








CARTOGRAPHIC DRAUGHTSMAN (OVER 
21) required by The Nature Conservancy Must 
be experienced draughtsman capable of plotting 
from acral photographs and sutveyor’s notes 
Knowledge of hand lettering desirable but not 
‘essential Starting salary between £342 and £402 
(men) according to age Annual increments of 
£20 to £482 and £15 to £595 Women somewhat 
less —Applications, giving details of sex, date of 
birth, education national service, technical tram- 
ing and experience, present appointment, and 
names and addresses of two referees, one to speak 
for ability and one for character, must reach the 
Establishment Officer, The Nature Conservancy 
19 Belgrave Square, London, SW 1, before 
February 11, 1955 


JUNIOR TECHNICIAN REQUIRED FOR 
Ynstology Experience laboratory work histology 
or biology an advantage Knowledge photography 
useful Salary scale £130 to £312 plus London 
weighting Commencing pay within scale accord- 
ing to qualifications and experience Superannua- 
ton scheme —Apply, with full details, to Secre- 
tary Royal Veterinary College, Royal College 
Street NWI1 





UNIVERSITY OF MANCHESTER 


Applications are invited for a full-time post as 
Reader or Senior Lecturer in Chemical ‘Pathology 
Candidates need not be medically qualhfied, but 
should have special qualifications. im chemical 
pathology Salary scales are (a) for medically 
quahfied persons, Reader £1800 by £100 to 
£2,250, Senior Lecturer £1,800 by £100 to £2,000, 
(b) for non-medically qualified persons, Reader 
£1,250 by £50 to £1,600, Senior Lecturer £1,150 
by £50 to £1,500 (salary scales are at present 
under review) Initial salary and status accord- 
ing to qualifications and experience Membership 
of the FSSU and childrens allowance scheme 

Applications should be sent not later than Feb- 
ruary 26, 1955 to the Registrar, The University, 
Manchester, 13, from whom further particulars 
and forms of app'ication may be obtained 


THE UNIVERSITY OF ALBERTA AN- 
nounces the following vacancies ın Mathematics 
(1) Assistant or Associate Professor of Statistics , 
appointment to be effective September 1 1955, 
starting salary $5,000 or higher, normal incre- 
ments $250 (2) Sessional Lecturer in Mathe- 
matics for eight months from September 1, 1955, 
at a gross salary of about $3600, prospect of 
permanent appointment —Applications, including 
transcript of academic record, curriculum vitae, 
publications, names of two references, and recent 
photograph or snapshot to be sent to Walter H 
Johns, Dean, Faculty of Arts and Science, Univer- 
sity of Alberta, Edmonton, Canada 


APPOINTMENTS VACANT 


BRITISH RAYON RESEARCH 
ASSOCIATION 


Physical Chemist required, with an interest in 
thermodynamics and reaction kinetics, to carry 
out research on dye adsorption by textile 
matertals Applicants should have a good 
henours degree, with some research experience 
(not necessarily in textiles) Salary in accordance 
with age and qualifications Superannuation under 
FSSU 

Applications quoting vacancy reference P C1 
with full details and names of two referees, should 
be addressed to the Appointments Officer, British 
Rayon Research Association Heald Green Labora- 
tories, Wythenshawe, Manchester 








CHEMICAL ENGINEER OR 
INDUSTRIAL CHEMIST 


with plant experzence, interested in chemrcal 
engineering, is required for the Technical 
Group of the Companv Duties will include 
process investigation and development and special- 
ized equipment design Permanent appointment 
carrying pension and hfe assurance —Write, stat- 
ing reference IN S J5, and details of age, quali- 
fications and experience, to 


PERSONNEL OFFICER (STAFF), 
MAGNESIUM ELEKTRON, LIMITED, 
PO BOX NO 6, LUMM’S LANE, 
CLIFTON JUNCTION, SWINTON, NEAR 
MANCHESTER 





GRADUATE CHEMIST, METALLURGIST 
or Chemical Engineer required, to deal with prob- 
lems relating to the installation of electroplating 
plant and process control Applicants must have 
completed military service and be willing to travel 
—Apply, Electro-Chenucal Engineering Co, Ltd, 
161 Queens Road Weybridge, Surrey 


BACTERIOLOGIST, WITH UNIVERSITY 
degree, wanted to take charge of laboratory pro- 
ducing veterinary sera and vaccines Must be 
experienced in laboratory techniques and have 
had at least two years’ practical experience 
Knowledge of veterinary work an advantage, but 
not essential —Box 619, T G Scott and Son, 
Ltd, 143-147 Regent Street, London, W 1 


ENGINEER AGED 22/35 REQUIRED BY 
Cable Company m London area for testing and 
maintenance of electronic equipment in new 0- 
struments for automatic testing of telecommunica- 
tion cables —Apply, giving full particulars to Box 
618, T G Scott and Son Ltd, 143-147 Regent 
Street, London, W 1 


LADY CHEMIST, GRADUATE OR HNC, 
required for analysis of electroplating and allied 
solutions —Apply,  Electro-Chemucal] Engineering 
Co Ltd 161 Queens Road, Weybridge, Surrey 











THE BRITISH CERAMIC RESEARCH 
Association has vacancies for honours graduates 
in physics or chemistry, for work on a wide range 
of problems in the ceramic industry — Previous 
experience in this field 1s not essential The ap- 
pomtments, which carry superannuation under 
FSSU, are permanent and offer good prospects 
Salary will depend on age, qualificanons and ex- 
perience, but will be with the range £450 to 
£800 for Scientific Officers, and £830 to £1,070 for 
Senior Scientific Officers —Applicauons, together 
with full details should be sent to the Director of 
Research, Queens Road, Penkhull, Stoke-on- 

rent 


RESEARCH METALLURGIST REQUIRED 
to undertake investigations on metallurgical 
problems associated with the machining and cold 
forming of metals Candidates should possess a 
good degree The position 1s permanent and 
there are good prospects for advancement 
Superannuation scheme in operation —Send full 
details, including age, experience, qualifications 
and salary required to Box 614,gf G Scott and 
Son, Ltd 143-147 Regent Street, London W 1 


WANTED A MAN TO TAKE CHARGE OF 
a new division. on nuclear pile instrumentation 
The division ts small at the moment but expected 
to expand considerably in the coming years and a 
very attractive career 1s Offered to the right man 
Experience in servo systems and electronic 
circuitry is essential —Particulars, quoting refer- 
ence R13, to the Personnel Officer, Ericsson Tele- 
phones Limited Beeston, near Nottingham 


ORGANIC RESEARCH CHEMIST RE- 
quired by company manufacturing fine and tech- 
nical chemicals The work will be mainly on 
hydrogenation of aromatic compounds, with parti- 
cular reference to stereochemistry of products 
Honours graduates preferred, some industrial re- 
Search experience desirable Initial salary up to 
£850 The post can be regarded as permanent 
and pensionable —Apply ın writing, stating age 
and giving details of education and experience to 
Personnel Manager, Howards of Ilford, Ltd 
Ilford Essex 


SENIOR TECHNICIAN, WITH EXPERIENCE 
m biochemistry and/or biology required for posi 
tron of Research Assistant to the Research 
Manager of a company manufacturing pharma- 
ceutical and medicinal preparations The post 1s 
a responsible one, and calls for a first-rate 
thorough worker, possessing keenness and imta- 
tive Contributory pension scheme —Apply to 
Secretary, Benger’s, Limited, Holmes Chapel 
Cheshire 


ELECTRON MICROSCOPE LABORATORY 
Assistant, male or female, educated to 
Inter Science or higher school certificate standard 
required ın Record Division of Electric and Musical 
Industries, Ltd, to operate electron microscope 
for purposes of production control and research 
Work is delicate and calls for dexterity in pre- 
paring specimens Previous experience a recom- 
mendation, but not essential Free traimng to 
selected applicant — Write, stating age, education 
and previous experience, to Personnel Dept (WL) 
EMI, Ltd, Blyth Road Hayes, Middlesex 


A PHYSICAL CHEMIST IS REQUIRED BY 
Johnson & Johnson (Great Britain), Ltd, at the 
Central Research Division, Slough, for investi 
gations on the surface chemustry of textile fibres 
and other high polymers Applicants should hold 
good academic qualifications, and should prefer- 
ably have had experience in the textile field 
Commencing salary will be not less than £750 
per annum —Applications to Research Director, 
Research Department, Johnson & Johnson (Great 
Britain), Ltd , 240-242 Bath Road Slough, Bucks 


VACANCY EXISTS FOR POSITION AS SEC- 
tion Head of Test Set Development, Design and 
Construction Group Age 25 to 38 years Higher 
national or City and Guilds telecommunications 
certificate essential plus detailed knowledge of 
radio and electronic equipment Experience of 
RF measurements and test equipment an ad- 
vantage House could be made available —Apply 
in writing to the Personnel Manager, Standard 
Telephones and Cables, Limited, Crystal Division 
Industrial Estate East, Harlow, Essex 


BRITISH NYLON SPINNERS, LTD, HAVE 
a vacancy in ther Library and Information Sec- 
tion for a woman graduate in chemistry She 
wil be mainly concerned with assisting members 
of the Research and Developmént Departments 
in their work by carrying out searches in scientific 
literature, and with the selection of information 
of interest from new material as it 1s published 
Previous library experience is not essential The 
appointment is permanent and pensionable —Ap- 
ply in writing to Personnel Manager, Pontypool 
Mon 
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MOTOR INDUSTRY RESEARCH 


ASSOCIATION 


DEPUTY DIRECTOR 

Applications are invited for the newly-created 
post of Deputy Director of the Motor Industry 
Research Association Candidates must have high 
academic qualifications, wide experience in engm- 
cering research and, preferably, some adm.nistra- 
uve ability and a knowledge of the motor 
mdustry <A salary up to £2,000 per annum will 
be paid to a suitably qualified candidate and 
superannuation provded under the FSSU 
scheme 

Apply m writing, giving full details of qualifi- 
cations and experience, to Director, Motor In- 
dustry Research Association, Lindley, near Nun- 
caton, Warwickshire 





STEAM GENERATING PLANT 


Considerable opportunities are arising in 
an establishgi and rapidly growing concern 
engaged in the design and manufacture 
of large steam generating plant, including 
new developments Applications are 1:1- 
vited from Engineers under 35 years of 
age with qualifications and experience in 
one or more of the following branches 

(a) Steam boiler plant design generally 

(b) Heat transfer design 

(c) Combustion engineering design on all 
fuels 

(d) Structural design - 

The qualifications under (b) (c) and (d) 
need rot necessarily be in the steam en- 
gineering field 

Apphcations, which will be regarded as 
strictly confidential, should be written in 
the first instance and addressed to Dr R S 
Silver, John Brown Land Boilers, Limited 
Whitecrook Works, Clydebank 





PHYSICIST REQUIRED BY A RE- 
search group of a well known Company 
in West London area Applicants should 
have good acadenuc qualifications and re- 
search experience involving infra-red tech- 
niques The post offers considefible oppor- 
tunity for original work and carnes ex- 
cellent salary and prospects —Please write 
ın confidence, with full details, to Box 
624, T G Scott and Son, Ltd, 143-147 
Regent Street, London, W 1 





IOSEPH LUCAS, LIMITED, HAVE AN IN- 
teresting vacancy in their research and develop- 
ment laboratories which would be suitable for a 
young graduate with honours degree in mathe- 
matics or physics The work is largely of a 
fundamental nature and ıs concerned with 
acoustics and mechanical vibrations Previous 
1üdustrial experience is not necessary — Please 
reply, giving qualifications, age, and any other 
relevant details, to Personnel Manager, Joseph 
Lucas (Electrical) Ltd, Great King Street, 
Birmingham quoting reference PM /D/59 


JOHNSON & JOHNSON (GREAT BRITAIN) 
Ltd, require a qualified Microbiological Chemist 
yn the Central Research Division, Slough This 
as solely a research appointment and wall not in- 
volve routine testing Research experience in- 
volving bacteriology and/or mycology is essential 
Commencing salary according to qualifications 
and experience —Apply to Research Director, 
Johnson & Johnson (Great Britain), Ltd, Re- 
DER Department, 240-242 Bath Road, Slough, 

ucks 


LEADING OIL COMPANY HAVE VACANCY 
for Chemist in their Head Office Applicants 
should be in possession of degree or equivalent, 
and if possible wide experience in the petroleum 
industry "Work to cover lubricants, solvents, 
bitumens, fuels, etc Age 30 to 35 years Salary 
according to age and qualifications —Applicants 
should apply, giving full particulars of qualifica- 
tons and experience, quoting H 3115 to Hox 
7204 cjo 191 Gresham House EC2 


PHYSICAL METALLURGIST IS REQUIRED 
by Imperial Smelting Corporation Ltd, for 
laboratory investigational work on alloys This 
1s a Sentor Staff appointment in the Research 
Laboratory of the Organization and applicants 
should possess ù degree in metallurgy or equival- 
ent qualification and not less than one years’ in- 
dustrial experience in physical metallurgy work 
Commencing salary will be dependent on indi- 
vidual qualifications and experience and applica- 
tions should be submitted to Personnel Manager, 
Imperial Smelting Corporation Ltd, St Andrews 
Road Avonmouth quoting reference MRL/N 





































RESEARCH AND DEVELOPMENT 
Ferodo, Limited, have vacancies for both Tech- 
nical Assistants and graduate Technical Officers 
The Assistants should preferably have advanced 
level GCE in physics or chemistry, while some 
industrial experience, particularly of moulding 
or related technologies, would be advantageous 
The work ıs concerned with the development of 
various types of friction products and offers good 
opportunities for men with iniuative and enthu- 
siasm for the development of products in a new 
field Contributory pension scheme compulsory 
—Applications. giving full details of age, educa- 
tron, industrial experience etc, and quoting T/ 
RAD, to Personne! Manager, Ferodo, Limited, 
Chapel-en-le-Frith, via Stockport 


MEDICAL REPRESENTATIVES BRITISH 
subsidiary of leading American ethical pharma- 
ceutical house have vacancies in several areas for 
Medical Representatives Good starting salary 
and expenses Car provided —Applications with 
full particulars of age, qualifications, experience 
and salary required, in writing only, to the 
Manager, Pfizer, Lid, 137-139 Sandgate Road, 
Folkestone, Kent 








THE BTH COMPANY HAVE A 
vacancy im their Research Laboratory for 
a Chemist or Physicist to engage in the 
preparation and processing of silicon for 
use as a crystal rectifier at ultra-high fre- 
quency —Applicants should possess a degree 
ın physics or in chemistry and should write, 
giving their age and other particulars to the 
Director of Research, British Thomson- 
Houston Co, Ltd, Rugby, quoting Refer- 
ence ATJ 





PROFESSIONALLY QUALIFIED EN- 
gineers and Physicists are required to ex- 
plore and develop new circuits based on 
transistors —Applicants should write to the 
Director of Rescarch British Thomson- 
Houston Co, Ltd Rugby, quoting refer- 





ence BR and stating their age  qualifica- 
tions and experience 
THE BTH COMPANY HAVE 


vacancies in their research laboratory for 
Assistants in the production, treatment and 
processing of silicon in very pure form 
Applicants should have some chemical 
knowledge and preferably hold a national 
certificate m chemistry or physics —They 
should write, giving their age and other paz- 
ticulars to the Director of Research British 
Thomson-Houston Co, Ltd, Rugby, 
quoting reference ON 





TECHNICAL SALES REPRESENTATIVE, 
age 25 to 32 of good approach, required by well 
known Company, to specialize in non-selective 
weed control products Knowledge of soils, 
weeds and mechanical appliances desirable Five- 
day working week —Apply in writing, stating 
qualifications and salary requirea, to Box 8253, 
c/o Charles Barker & Sons Ltd, 31 Budge Row, 
London, EC4 


ANALYTICAL CHEMIST THE BRITISH 
Drug Houses Ltd, Graham Street, London, N 1, 
require an Analytical Chemist for work on the 
analysis of organic pharmaceutical compounds 
Candidates should be of BSc standard Previous 
experience desirable but not essential Salary 
according to qualifications and experience Five- 
day weck, canteen, sports club, pension and profit 
Sharing schemes — Write, stating age, experience, 
if any to the Staff Manager 


APPLICATIONS ARE INVITED FROM RE- 
cently qualified male Chemists for interesting pro- 
gressive post in cereal laboratory Work will 
involve non-routine analysis and researc Ap- 
plicants should be m 20 to 25 age group Five- 
day week and pension scheme in operation — 
Write, giving full particulars of academic qualifi- 
cations and experience to Personnel Manager (L), 
Quaker Oats, Limited Bridge Road, Southall, 
Middlesex 











ENGINEER AGED 25 /35 WITH ELECTRI- 
cal or physicist degree required by Cable Com- 
pany in London area for development work on 
testing equipment for telecommumnication cables 
Permanent and pensionable position at salary 
commensurate with experience and qualifications 
—Appiy, giving full particulars to Box 617 T G 
Scott and Son, Ltd, 143-147 Regent Street, 
London W1 















































AN INFORMATION SCIENTIST IS RE- 
quired for the Central Research. Department of 
the Morgan Crucib'e Co, Ltd A good degree, 
preferably in general science, is essential, and 
à knowledge of French and German would be 
useful The successful applicant must be able 
to prepare lucid reports on a wide variety Uc 
scientific subjects, and (a) collect and dissemintie 
scientific. information, (b) take an active and 
direct part in all researca projects in advising: 
research workers and keeping them up to date 
with information relevant to their particular pro- 
ject, (c) admimster the Technical Library and 
Information Department Details of experience, 
age and qualifications should be sent to the Staff 
Manager, Battersea Church Road SW 11 


IMPERIAL SMELTING CORPORATION 
Limited has vacancy for Inorganic or Physical 
Chemist to work on problems of pigments mant- 
facture m research laboratory Applicants shotfa 
possess minimum second-class honours degree in 
chemistry and should preferably have two to 
three years’ research experience Commencing 
salary will be fixed according to individual quahfi- 
cations and experience —Applications in first m- 
stance, quoting reference CMP/N, to Personel 
Manager, Imperial Smeltmg Corporation Ltd, St 
Andrews Road, Avonmouth, Bristol 


IMPERIAL SMELTING | CORPORATION 
has a vacancy for a Group Leader in Surfaged 
Chemistry Section of Research Laboratory sto 
supervise a small group carrying out research n 
vestigations on the surface chemistry of pigment 
Applicants should possess an honours degree 1 
chemistry and knowledge or experience in surfac 
chemistry, colloid chemistry or related fields — 
Applications, quoting reference GLS/N, tc 
Personnel Manager, Imperial Smelting Corpora- 
tion us St  Andrew's Road, Avonmouth, 

Tisto! 


ENGINEER WANTED BY IMPERIAL 
Chemical Industries Ltd, Alkali Division, Win- 
nington, Northwich, Cheshire, to do research on 
industrial chemical operations such as heat trans- 
fer and matter transfer Candidates aged 25-35 
Should possess an honours degree in engineermg 
(preferably mechanical and have received such 
practical training as ijs required for ee 
Membership of the major Engineering Institutis 
Starting salary according to age and experience — 
Applications, giving details of age and experience 
should be addressed to Staff Manager 


THE WELLCOME FOUNDATION LIMITED 
invites applications from graduates, either men or 
women, for posts as Biochemists at the Wellcome 
Research Laboratories (Biochemical — Division), 
Beckenham, Kent Apphcants should possess an 
honours degree 1n biochemistry and should prefer- 
ably have some knowledge of physiology — Salary 
will be im accordance with age, experience and 
qualhfications —Applications should be made in 
writing to the Head of the Brological Division, 
pe Wellcome Research Laboratories, Beckenham 

ent 


ENGLISH ELECTRIC CO, LTD, WISH TO 
extend their present laboratory facilities for study 
of the effect of environmental conditions on 
guided weapons and their components Appli- 
cations are therefore invited from Senor an^ 
Junior Engimeers to direct and carry out th, 
work A wide variety of electrical, mechanical 
and physical testing is under consideration, and, 
although previous experience of guided weapons 
IS desirable, 1* 1s by no means essential The 
possession of an engineering or physics degree, 
HNC, or simiar qualification coupled with 
some experience in designing and handling :n- 
genious electrical and mechanical test contrivances, 
would form a satisfactory qualification Housing 
assistance can be given if required —Please write 
Stating age, experience and qualifications, to Dept 
CPS, 336-7 Strand, WC2 quoting Ref 10007. 


IMPERIAL CHEMICAL INDUSTRIES, DYE- 
stuffs Division, have a vacancy in their labora- 
tories in the Manchester district for a young 
woman honours graduate who has specialized in 
biological science, preferably with some expeti- 
ence in microbiology The appointment ts con- 
cerned with biological control and the manu- 
facture of antibiotics —Applications, giving full 
particulars of age, qualifications and experience 
should be addressed to the Staff Department 
Hexagon House, Blackley, Manchester 9 


APPLICATIONS ARE INVITED FOR POSTS 


in a development laboratory located 19 Northamp- 
tonshire Minimum qualification required is a 
degree in physics or the equivalent Experience 
in microwave work would be advantageous —Box 
628, T G Scott and Son, Ltd, 143-147 Regent 
Street London Wi 
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A PROFESSIONALLY QUALIFIED 
Engineer or Physicist ıs required for the 
development of electrical spark erosion 
methods as applied to the cutting of hard 
metals —Applicants should write to the 
Director of Research British Thomson- 
Houston Co, Ltd, Rugby, quoting refer- 
ence BL and stating their age qualifications 
and experience 





WELL-KNOWN 
west of London requires a Librarian for its ex- 


COMPANY LOCATED 
panding Research Department Duties will con- 
sist essentially of the collation, indexing and 
dissemination of technical information Candi- 
dates should preferably hold a degree in chemis- 
try and have had experience in Literature research 

tailed knowledge of cataloguing and indexing 
methods is essential This 15 a new and respon 
sible post, and attractive salary, commensurate 
with qualifications and experience, will be paid 
CS Box N 941, LPE 55 St Martin's Lane, 


eee 

IMPERIAL CHEMICAL INDUSTRIES LTD, 
has a vacancy for a male Assistant Botanist for 
research on plant growth regulators Candidates 
must be under 30 and hold an honours degree 
in botany Some plant physiological research 
experience is essential—Write with details of 
c#ycation, qualifications and experience to the 
Séeretary, Jealott’s Hil Research Station Im- 
penal Chemical Industries, Ltd Bracknell, Berks, 


sefore January 31, 1955 


INDUSTRIAL ORGANIZATION CON- 
cerned with application of photographic processes 
and apparatus requires a first-class Senior Assis- 
tant to undertake comprehensive duties in its 
Patent Department Interests are world-wide 
An extensive knowledge of patent procedures 1s 
necessary —Write Box 626 T G Scott and Son, 
Ltd, 143-147 Regent Street London W 1 


——— nn ÁÁÉÁÁÁ—Á Á— 
ASSISTANT STATISTICIAN WITH DEGREE 
mm mathematics and/or statistics (or equivalent) 
required, for work in connection with develop- 
ment—and production—investigations He /she 
ill be directly responsible to the Company's 
Industrial Statistician Previous experience not 
essential The post offers excellent prospects 
and carnes senior staff status Contributory 
pension scheme —Applications, giving details of 
age education, qualifications, etc, and quotng 
reference T/AS to Personnel Manager, Ferodo, 
Limited Chapel-en-le-Frith, Via Stockport 


YOUNG MEN OF GRADUATE STANDARD 
in science required as Shift Technicians Interest- 
ing and responsible positions with scope for ad- 
vancement Some knowledge of photography 
a2 advantage Non-contributory pension and 
insurance plan —Apply by letter to Personnel 
Department Kodak, Limited (Factories), Weald- 
stone, Middlesex 











« «4 «4 4 GRATICULES 


We are now using so many modern methods of processing 
z scales, masks and other graticules on glass that we can find 
a solution to most glass engraving and printing problems 


PATON HAWKSLEY 


ROCKHILL LABORATORIES, KEYNSHAM, SOMERSET 
Offices 389 Archway Rd, London, N 6 KEYNSHAM 2364 





INFINITELY VARIABLE SPEED 





Unt. illustrated i HP 
Brook Gryphon Motor, 5 1 
Croft Worm Reduction Gear, 
both flange-mounted to the 
Transmission, which is fitted 
with hydraulic (remote) con- 
trol (Output speed 9-174 


rpm max torque450lb in) N J TATHAM & CO LTD. 
Haywards Heath 


(Dept 6) Lowfield Works : 


Hydraulic Gears at less 
than 15% of original cost 


APPLICATIONS ARE INVITED FOR THE 
appointment of Ch'ef Development Engineer by 
established Electrical and Scientific Instrument 
Manufacturers Candidates must possess good 
academic qualificauons and have extensive ex- 
perience in the design and development of light 
electro-mechanical and electronic precis.on instru- 
ments The post 1s an important one carrying 
with it the responsibility of control and admin- 
istration of existing staff of physicists engineers, 
drawing office and prototype personnel —Applica- 
tions which will be treated in strict. confidence, 
should state details of qualifications, experience, 
etc, and be addressed to the Managing Director 
R B Pullin and Co Ltd, Phoeux Works, Great 
West Road, Brentford, Middlesex 


BIOCHEMIST THERE IS A VACANCY 
for a Biochemist in the Wellcome Laboratories of 
Tropical Medicine The work of this appoint- 
ment consists mainly in tbe investigation of prob- 
lems relaung to the action of chemotherapeutic 
drugs, and experience in this or some simular 
field 1s essential The salary offered will be 
governed by the age and qualifications of the 
candidate —-Applications should be addressed to 
the Secretary, Wellcome Laboratories of Tropical 
Medicine (The Wellcome Foundation, Ltd), 183 
Euston Road London, N W 1 








GRADUATES WITH HONOURS DE- 
gree are required by the BTH Co, Rugby 
for research into the physics of light cmis- 
sion from electric discharges and from in- 
candescent surfaces The work will involve 
radiation measurement and the experi- 
mental development of new light sources 
—Applicants should write to the Director 
of Research, British Thomson-Houston Co 
Ltd, Rugby, giving their age, qualifications 
and college, quoting reference RH 





GLAXO LABORATORIES LTD, YOUNG 
Wnter of sound education with some scientific 
knowledge required in creative team dealing with 
interesting scientific material Work includes 
writing technical literature and articles for medical, 
veterinary and pharmaceutical professions Liter- 
ary ability, enthusiasm and lively interest 1n. medi- 
cal developments essential, background in physi- 
ology or allied fields could be valuable Super- 
annuation and incentive scbemes —Apply with 
specimens of original writing, xf available to 
Senior Personnel Officer, Glaxo Laboratories Ltd , 
Greenford, Middlesex 


CHEMIST OR PHYSICIST GRADUATE 
preferred, with some industrial experience, to 
assist ın development of sub-muniature electronic 
components Knowledge of new materials and 
processes and their applications in this field is 
desirable —Write, giving details of experience 
and salary required, to Manager, Component 
Diviston, Fortiphone, Ltd, 247 Regent Street 
London, W1 





Also at 


Write for full details 

Illustrated brochure and long list of 
famous users sent by return 
made by Vickers-Detroit at over £230 
Each unit transmits up to2BHP Zero 
to 1,240 rpm ım either direction Six 
months’ guarantee 
supplied complete with electric motors, 
starters, remote controls, reduction gears, 
etc , 1f required 


Originally 


Units now also 


Sussex 






Advertisers please note You must add 


“ Apply Employment Exchange” unless the 


employment advertised or the workers re- 
quired are excepted under the Notification of 
Vacancies Order 


BRITISH NYLON SPINNERS, LIMITED 
The Company’s expanding activities will give rise 
to further appointments, during the next few 
months, covering a wide field of scientific en- 
deavour Graduate Scientists and Textile Tech- 
nologists whether available now or later, are 
invited. to register their interest at this stage 
and where necessary exploratory interviews will 
be arranged involving no obligation The open- 
mgs will cover a range of work including pure 
research, applied research plant experimentation 
and the development of new manufacturing tech- 
niques up to full scale operation For men with 
suitable ability and inclinations there will be 
opportunities for specializing m the new advanced 
forms of technology arising with the advent of 
synthetic fibres and their textye applications 
Several of the appointments will be at a senior 
level, and the Company will welcome tentative 
inquiries from chemusts, physicists and textile 
graduates —These will be treated in strict con- 
fidence, and should be addressed to the Personnel 
Manager, British Nylon Spinners Limited, Ponty- 
pool Mon 


A WELL-ESTABLISHED COMPANY WITH 
a dominant position in its own field requires a 
man as Assistant to the Manager The first 
assignment would be to take charge of a small 
investigaung team to review all processes and 
procedures of the whole manufacturing process 
with a view to recommending constructive 
changes A man of proved ability is required 
who understands people as well as processes 
preferably he should be not more than 35 years 
of age with a liberal education and some experi- 
ence 1n engineering or physics, though other forms 
of experience or training are not excluded The 
first assignment should automatically lead to a 
position of responsibility and authority and the 
job will command a good salary —Write Box 
$27, T G Scott and Son, Ltd 143-147 Regent 
Street, London, W 1 


CHEMIST OR BIOCHEMIST FOR ANA- 
Iytical and research work, bacteriological experi- 
ence an advantage Age 21 to 30—Box 625 
T G Scott and Son, Ltd , 143-147 Regent Street, 
London W1 


FOR SALE AND WANTED 


CORNEAL AND CONTACT LENSES EASY 
payments arranged if desired —For details and 
free booklet write David Blackstone, Ltd , Dept 
235, Triumph House, 189 Regent Street, London 
W1 Tel Regent 3516-7 Consulting Rooms 
in Leeds, York, Leicester, — Middlesbrough, 
Newcastle etc 














BRASS e COPPER e DURAL 


e ALUMINIUM e BRONZE e 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too small 


€ List on application 


H. ROLLET & CO., LTD. 
é, CHESHAM PLACE, LONDON, SW I 
LIVERPOOL, 


SLOane 3463 


LEEDS, MANCHESTER, BIRMINGHAM 





Concordia Valves 


SOLENOID VALVES 
Temperature and Pressure 


CONTROLS 


Enquiries for special applications invited 


JONES & STEVENS LTD. 


Long Lane, Littlemore, Oxford 
Tel . Oxford 779/2 Cables instruments, Oxford 
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MISCELLANEOUS 


ELECTRONICS APPLIED TO INDUSTRY 
Learn the basie principles and applications with 
our modern self-study course — Experimental 
work included if required —Free Brochure from 
EMI Institutes, Dept N56, London, W 4 
(Associated with HM V) 








GRANTS & SCHOLARSHIPS 


LONDON COUNTY COUNCIL 


ROBERT BLAIR FELLOWSHIP IN 
APPLIED SCIENCE AND TECHNOLOGY 


Applications are mvited for the award of the 
Robert Bia: Fellowship tenable for one year 
of advanced study or research abroad in applied 
science and technology The value of the award 
1s subject to variation, and if the country selected 
should be Canada or the US A may be about 
£1,000, subject to PA Y E deductions Can- 
didates must be British subjects and at least 21 
yeats of age 

Further particulars and application forms obtain- 
able from the Education Officer (EO /H1/2), The 
County Hall, London SEI (sae (foolscap) 
necessary), and returnable by March 1, 1955 
(1659) 








NUFFIELD FOUNDATION 


SOCIOLOGICAL SCHOLARSHIPS AND 
BURSARIES 


The Nuffield Foundation, im pursuance of its 
programme for the advancement of sociological 
studies, 1s prepared to offer for the academic year 
1955-6 a small number of scholarships and bur- 
saries to enable graduates in academic subjects 
other than the social sciences, psychology or econ- 
omncs, to study the social sciences The Founda- 
uon's particular object 18 to enable men or 
women, who are already well qualhfied m other 
disciplines, particularly the natural sciences or the 
humanities, to recetve a traimng in for example, 
political science, social psychology, anthropology, 
social statistics and sociology generally (but not 
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economics) so that m due course they may under- 
take research or teaching in the United Kingdom 
im those subjects The scholarships, which are 
the semor awards, are intended for persons who 
have already undertaken some postgraduate work 
in their own subject The bursaries are intended 
to enable those who have recently graduated to 
take a course of training in sociological subjects 
In the case of both scholars and bursars the 
Foundation will pay the cost of university and/or 
college fees 1n addition to a maintenance award 
Graduates of universities m the United. Kingdom, 
of either sex and preferably between the ages of 
22 and 35, are eligible to apply - 
Applications for awards in 1955 must be re- 
cetved before May 1, 1955, by the Director, The 
Nuffield Foundation, Nuffield Lodge, Regents 
Park, London, N W 1, from whom full particulars 
and application forms can be obtamed 
L FARRER-BROWN 
Director of the Nuffield Foundation 





THE ROYAL SOCIETY 
JOHN MURRAY TRAVELLING STUDENT- 
SHIP IN OCEANOGRAPHY AND 
LIMNOLOGY 


The Council of the Royal Society 1s prepared 
to receive applications. for the John Murray 
Travelling Studentship ın Oceanography and Lim- 
nology The Studentship is open to male British 
graduates under the age of 35 and is to be 
used for the encouragement of travel and work 
in oceanography or limnology The value of 
the Studentship will be between £500 and £600, 
and it may be awarded for a period of one 
year or less It 1s hoped that students will try 
to gain practical experience of deep-sea oceano- 
graphy, as imitiated by the Challenger Expedition 
though this is not a condition of the award, which 
is available also for lumnology for this purpose 
they can be assisted in arrangements to sai in 
oceanographic research ships as opportunities 
arse Students may be enabled also to visit and 
work at oceanographical institutions and research 
stations abroad 

Appheations which should be received not 
later than February 10 1955 may be made on 
forms to be obtained from the Assistant Secre- 
tary Royal Society Burlington House, Piccadilly, 
London, W 1 


NUFFIELD FOUNDATION 


BIOLOGICAL SCHOLARSHIPS AND 
BURSARIES 

The Nuffield Foundation, as part of its prc 
gramme for the advancement of biological studie. 
1$ prepared to offer for the academic year 1955- 
a hmited number of scholarships and bursaty 
to enable persons who have graduated in physt 
chemistry, mathematics or engimeering, but wt 
have had no training in a biological subject, 
receive such tramung in biology as will enab 
them in due course to undertake research ar 
teaching in the United Kingdom in the biologic 
sciences The scholarships, which are semt 
awards, are intended for persons who have a 
ready undertaken some postgraduate research 1 
their own subject The bursaries are intended t 
enable those who have recently graduated to com 
plete a course of traming m biological subject: 

meluding if considered necessary, a full hon 
degree course in biology In the case of Wt 
scholars and bursars the Foundation will pay th 
cost of university and/or college fees m additio: 
to a maintenance award Graduates of unmersi 
nes in the United Kingdom, of either sex ant 
preferably between the ages of 22 and 35, ar 

elimble to apply 

Applications for awards in 1955 must be re 
ceived before April 1, 1955, by the Director, Th 
Nuffield Foundation Nuffield Lodge, Regent 
Park, London, N W 1, from whom further par 
ticulars and apphcation forms can be obtained p 
L FARRER-BROWM- 
Director of the Nuffield Foundatin 


SCHOLARSHIPS ABROAD, 1955-55 


Applications are invited. from British. student 
for Scholarships offered by Austria, Belgium 
Braz, Denmark, Finland, France, Germany, Ice 
land, Italy, The Netherlands, Norway, Persia 
Portugal, Spain, Sweden, Switzerland and Yugo 
slavia The awards are mainly for universit 
graduates and undergraduates, and are tenabl 
for periods varying from a few weeks to twelv 
months during the academic years 1955-56 Th 
closing dates for receipt of applications vary fo 
each country, the earliest being March 7, 1955 

Full particulars and application forms, foi 
which a stamped, addressed foolscan envelope 
should be sent, are obtamable from the Brits 
Council, 65 Davies Street, London, W 1, or p 
any British. Council Office in the United Kingdom 


DEHYDRATED CULTURE MEDIA 


QUIGKLY PROVIDE SELDOM USED MEDIA 


SAVE STORAGE SPACE 


Details upon request 


Obtaimable from Laboratory suppliers or direct from 
OXO LIMITED (Medical Dept) THAMES HOUSE, LONDON, E.C.4. 


CENtral 9781 
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HOSLAB 
Regd Trade Mark 
Laboratory Equipment 


WARBURG 
CONSTANT VOLUME RESPIROMETER 


(LEAFLET ON APPLICATION) 


y 





CIRCULAR BENCH MODEL 
RECTANGULAR MODEL ALSO AVAILABLE 


HOSPITAL AND LABORATORY SUPPLIES LTD. 


12 CHARTERHOUSE SQUARE, LONDON, E.C.1 
“COMPLETE LABORATORY FURNISHERS 


SINGER MICROMANIPULATORS 


{patent application 11559/43 Foreign patents pending) 


As described by Barer and Saunders-Singer, QJ MS, Vol 
89, pp 439-74, Dec 1948 





SINGER INSTRUMENT COMPANY LIMITED 
Fountain Court, 83 London Street, Reading, Berks, England 


Manufacturers also of the Singer Microdissectors 





— MICROSCOPES and ACCESSORIES —, 


BENCH MICROTOME . 


As used in our own laboratories for 
many years 


For sectioning plant stems, roots, leaves, 
celloidinised material, etc, simple but 
efficient 


Price without knife £6 


lilustrated leaflet on application 


Part of our comprehensive service 
to Biologists 


FLATTERS & GARNETT LTD. 
309 Oxford Road, Manchester 13 


Over 50 Years’ Service to Microscopy 





Specific Gravity 
Fluids 


A leaflet will give details of the heavy 
liquids stocked for flotation tests 


They are available as plain substances 

which you mix as required, or 1n sets of 

mixtures at quite small subdivisions of 
density 


Please ask us to send a copy 


RAYNER 


100 NEW BOND STREET, LONDON, W1 
Telephone GRO 5081 
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Polarising Microscope 


'The refinements of the Winkel Standard design, 
the built-in illumination, the precision and 
safety device of the objectives are made avail- 
able for users of polarising microscopes 

range of accessories 1s available 


A full 





Full details from 


DEGENHARDT & CO., LTD 


32 MADDOX STREET, LONDON, W 1 
Telephone MAYfair 6639 
SOLE IMPORTERS FOR GT BRITAIN & N IRELAND 
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Saeaon The range of Venner Lightweight 
Siiver-Zinc Accumulators has an exceedingly high 
tate of discharge with very little drop in effective 
capacity Wherever excess weight and size are serious 
disadvantages in electrical storage, the Silver-Zinc 
Accumulator 1s indispensable 


Write for full technical 
delasls and catalogue N 


VENNER ACCUMULATORS Ltd 
Kingston-By-Pasg, New Malden, Surrey 

Phone: MALden 2442 a 
Associated Companies, Venner Limited—Venner Electronics Ltd 
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ACCUMULATORS 
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Cfficral repairing agents 
in Great Britain for 


Carl Zeiss of Jena 
an 
Bausch & Lamb, USA 


Cp 


REPAIRS to ANY MAKE of 


MICROSCOPE : 


MICROTOME 
MICROPHOTOGRAPHIC APPARATUS 
METALLOGRAPHIC APPARATUS, ETC. 


Special apparatus made to customers’ designs or instructions 


B. COOK & S. PERKINS 
Pembroke Works, Pembroke Rd., Muswell Hill, 
London, N.10 Telephone TUDor 9731-2-3 





T.P.N. rnipuosPnoPvnipINE NUCLEOTIDE 
FROM LIVER or YEAST z: 


and other SIGMA brand products are now available 
Ask for list SIGMA 8 


GEORGE T. GURR LTD. 
136-138 NEW KINGS RD, LONDON, SW 6 
The Microscopical Stain People 

















* Individually Tested and Guaranteed * 
(A E R E Harwell approved) 


HIGH VACUUM STOPCOCKS 


New Catalogue on request to 
Harlow 


G. SPRINGHAM & CO. i. 
Js Stopcoch People HARLOW 24108 


EL, P4 ER 
SEAL MATERIAL 
' (High vacuum equipment) 








Nygon seal material ts 
specially prepared for high vacuum sealing 
It is made in ‘O° Rings and sheet form, is 
black in colour with a highly polished 
surface and has a shore hardness 
of approximately 50°. 





Send your enquiries to 


ELECTRICAL LIMITED 


NASSAU MILL PATRICROFT MANCHESTER 
TELEPHONE ECCLES 1643 
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ez || DEMONSTRATION 


tives, £28 [0s , Spencer, Laboratory, 3 objectives, 


£42 10s, CT & S Medical, 2 objectives, £22 10s , 
Watson “Kima,” 2 objectives, £22 10s, Baker, 
Laboratory, £52 10s, Beck 47C (2a), £45 10s, 


Swift, Botanical, 2 objectives, £8 10s , Beck Medica’, 
3 objectives, £32 [0s , Beck Laboratory, £48 [0s., for 
Zetss, 3 eyepieces, 3 objectives, £33 10s 


aa ow... B SCHOOLS, COLLEGES, ETC. 


asee em s . = s ee e a arase -—À 


Li te os ae 3e e rete we oe —M — 1 


| WALLACE HEATON LTD | 


127 NEW BOND STREET, LONDON, W| MAYFAIR 7511 











MANSFIELD OIL-GAS PLANT 
~| FOR LABORATORIES’ GAS SUPPLY 


. | e Reliable € Simple to Operate € Safe 


Provides a gas supply at a constant calorific value of 1,350 
B.T.U.'s per cu ft. produced from Light Diesel Oll, Gas Oil, 
Paraffin, or other suitable oils available at low cost. 

Enables the efficient use of a full range of modern gas 
burning appliances in any part of the world. Ideal for glass 
blowing and gives perfect oxidising or reducing flames with 
ordinary atmospheric burners. 

For full particulars send details of estimated number of 
burners to be used, 


MANSFIELD & SONS LTD. 


62 HAMILTON SQUARE, BIRKENHEAD 








etl ee Oe n 


SOLUS ELECTRONIC TUBES LTD. 
15/18 Clipstone Street 
Gt. Portland Street, London, W 1 












ON: ENGLAND 
P.O Box 22 


STAND OFF 
. INSULATOR 


For 1,500 volt working 
Overall height I l in 
Over chassis 86 tn 
Dipped tinned spill. 35 in 
Thread and hexagon 6BA 


FINE WIRE GAUZE 
IN MONEL AND 
STAINLESS STEEL 








Controlled supervision 
at all stages of manufac- 
ture ensures that our 
Wire Gauze has the 
highest degree of accu- 
racy obtainable 





These are reproduced (apprex ) actual size 


MINITRIMMER 


Standard maximum 
capacities up to 
13 pF Voltage 500 DC 
Base & in square with 
fixing centres for 10 BA 
iin apart 

Details from — 





TEST SIEVES TO 
B.S.S.410/1943 











- Q Conforming to all 
the requirements of 
the above Standard 
Specification, including 
"Specials"! and "Wer" 
Steves for Laboratory use 
Commercial quality Sieves 
also supplied 


COMPREHENSIVE STOCKS ALWAYS DEVELOPMENTS CO. LTD. 


AVAILABLE AT WARRINGTON & HAYES ULVERSTON NORTH LANCS 7e/: Ulversten3306 


N G13 
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BECK d 
APOCHROMATIC 
OBJECT GLASSES 


The Beck series of Apochromatic Micro- 
scope Object Glasses, which have set the 
highest standard of performance, are now 
again available for quick delivery. 

























m À New 


| Standard Gell by < 
MUIRHEAD 


£3.0.0 


(Post free in UK} P 


D-698 WESTON STANDARD CELL 





English Focal | Numerical 
Ng designa- | length aperture 
tlon 





inches mim lés d This new cell combines the robustness and small size of our D-550 
3240 Ik 40 Hl 10 17 6 Mamature Standard Cell with a high capacity previously only obtainable 
324} $ l6 35 i3 5 0 1n larger and more expensive types such as our D-402 
3242 i 8 65 is 5 0 Whether you require a standard of EMF for an industrial applica- 
3244 i 4 95 20 12 6 tion or for laboratory use, this new cell will meet your needs and give _. 
$3245 i 4 95 23300 many years of reliable service i 
*13247 i 3 12 26 7 6 SPECIFICATION 4 
*3248 1/12 2 13 33 15 0 EME 101859V--irouV —90uV at 20°C 
Temperature coefficient — o 00004 per °C 
* Oil Immersion Discharge rate Up to 20nA for short periods \ 
t Including stop to reduce aperture to 95 NA Internal resistance 600 ohms 
1 Provided with correction collar for using cover glasses of Overall dumenstons 1 15/16" x 1^ x 3 3/8 
different thicknesses Weight 4 oz 


Our D-55c-AÀ and D-402 Weston Standard Cells are st 1! available 


R. & J. BECK LTD. 


69/71 MORTIMER STREET, LONDON, W 1 


WRITE UNDER YOUR BUSINESS LETTERHEAD FOR PUBLICATION 5716 ^ 


MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
PRECISION ELECTRICAL INSTRUMENTS pruna 








Equip your laboratory with 





The present series offers... 


VERSATILITY E 


MAXIMUM = friciency 


ECONOMY 

USE OF ADAPTERS 
M | N IM U M NUMBER OF JOINT SIZES a 
-]- STRATEGIC USE OF SPHERICAL JOINTS 


A. GALLENKAMP & CO., LTD. 
17-29, SUN STREET, LONDON, E.C2 * 
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THE 





LONG WORKING || ^ 3. 
DISTANCE C eM 
ATTACHMENT $e 


d 
em D 


provides a working dis- 
tance of 128 mm between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventional 4 or 
8 mm objective, 

A further important fea- 
ture is that the use of 
this attachment eliminates 
image reversal and thus 
further facilitates examina- 
tion and manipulation. of 
specimens. 


Metropolitan-Vickers Electrical Co, Ltd, 





White for further details to 
Trafford Park, Manchester, 17 
Member of the A E | Group of Companies 


N[A 101 





METROVAC PUMPS 


Typical of the 
Metrovac range 
of rotary pumps, 
the Type S 4 has 
a displacement 
of 04 litres/sec. 


Other models 
cover the range 
up to 33 htres/ 
sec. 


Please write for 
full details. 


- METROPOLITAN -VICKERS 


ELECTRICAL C@ LT@ ~ TRAFFORD PARK + MANCHESTER, 17 
Member of the A E.I. group of companies 


— VACUUM PUMPS ——— 


N/P402 





Humility Measurement E Control 


Hair Element MERCURY-IN-GLASS 
MERCURY-IN-STEEL 
Wet and Dry Bulb | ELECTRICAL RESISTANCE 


Gregory Electrolytic 


Send for List H/20 : Post free 


Negretti & Zambra, Ltd., 122 Regent St., W.1 


~ BRANCHES: Birmingham - Cardiff - Glasgow - Leeds - Manchester * Nottingham 


AGENTS OVERSEAS : 

' Egypt Eire Finland France 

N. Ireland - Norway + Portugal - S Africa * Spain + Sweden - Turkey 
Technical Service available in most countries, 


REGent 3406 


Argentina - Australia * Belgium + Brazil - Canada - Czechoslovakia - Denmark 
Greece * Holland + Iceland - India - Italy + New Zealand 
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x Critical VACUUM LEAK TESTING 
applied. ECONOMICALLY 


Working with critical. vacuum 
processes or hermetically sealed 
instruments, such as mercury arc 
rectifiers, electron tubes, etc, 
slow leaks can prove extremely 
costly Utilising a simple 'tracer- 
gas’ technique, EDWARDS 
PALLADIUM - BARRIER LEAK 
TESTER 1s a highly accurate and 
reliable instrument with a sensi- 
tivity approaching that of the 
mass-spectrometer—but without 
Its complications or expense 


Best results are obtained, as 
with all detection systems, 
when used with a pumping 
system specially designed for 
leak testing Standard leak 
test pumping systems are 
manufactured by 
W Edwards Send for full 
details 











+ Approaching that 


of the Mass-Spectrometer 
RN acC, m sery 
W. EDWARD du SNNT. e Me gr v d Co 
BAA 


CAT DA 
MANOR ROYAL: CRAWLEY SUSSEX ASS LI ILLE 
ZZ BRANCHES GLASGOW & TORONTO AGENTS THROUGHOUT THE WORLD » 









HES 













CRAWLEY 1509.010 lineal EDCOHIVAC CRAWLEY RRMA 
SSE. 














— at a glance 


THE IDEAL INSTRUMENT FOR USE IN 
OFFICE, STORE ROOM OR FACTORY 


This Hair Hygrometer, which enables the relative 
humidity to be read accurately and quickly, can be 
fitted with either a Fahrenheit or Centigrade Thermo- 
meter. ü 


IMMEDIATE DELIVERY 
Price £4 19s. Od. 


For further details write to 


C. F. CASELLA «© co. Ltd. 


REGENT HOUSE FITZROY SQUARE 
Š LONDON, W.I 
Telephone 4cEUSton 3944 


Member Sclentific Instrument Manufacturers’ Association of 
Great Britain 
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Built by Craftsmen....... Pye Precision Vermer Potentiometer 


ACCURACY WITHIN YOUR GRASP 


Designed for measurements of a very high order of accuracy, this 
VERNIER potentiometer 1s being used extensively for the accurate 
measurement of resistance, as a standard for calibrating potentio- 
meters, meters and other electrical measurimg instruments, for 
measuring thermo-couple voltages and for many applications of a 
sumilar nature. Through every stage of its manufacture the most 
careful precautions are taken to eliminate possible sources of error 

Please write for details of our range of precision potentiometers which 
also includes a SLIDE-WIRE type reading to I microvolt with an 
accuracy of 02% as well as a PORTABLE type which is completely 
self-contained, compact, robust and always ready for immediate use. 
Our new catalogue giving details of our comprehenswe range of Galvanometers, 


Shunts, Standard Cells and other precision measuring instruments 1s available 
on request, May we please send you a copy? 


STANDARD EQUIPMENT IN MANY LEADING LABORATORIES 


~~ 
SCIENTIFIC») (AinsTRUMENTS 


W.G PYE & CO LTD, GRANTA WORKS, CAMBRIDGE, ENGLAND. 


WG 56 
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PRECISION INSTRUMENTS 


Do you need to measure accurately refractive indices 
of both solids and liquids? 


If so, send for particulars of our 


Pulfrich Retractometer 


fitted with a circle divided on glass and giving readings, on opposite sides 
of the circle, to 5 seconds by double microscope. 








bi 


a 


i 


This instrument possesses many advan- It is used in all parts of the world for 
tages over the older type of Pulfrich testing ols, optical glass, chemicals, 
Refractometer, and is one of the most drugs, etc. 

accurateravatlable 














You are invited to visit our Showroom where our technical staff are always available 
to give help and advice as to the equipment most suited to particular problems. 


Bellingham & Stanley Ltd. 
. DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 
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STABILISERS & | E 
REFERENCE TUBES 


Characterized by close tol- 
erance burning voltages, 
very small voltage fluctua- 
tions, freedom from sudden 
large jumps throughout 
working current range, and 
long-term stability. 






TRIGGER TUBES 


Cold cathode tubes for 
particle counters and very 
low current stabilisers. 


ELECTROMETERS 


Triode and pentode octal 
and subminiature types for 
use with radiation moni- 
tors, photocells and other 
devices where a high input 
impedance 1s essential 


Valves and Tubes 
for Nuclear Physics 







PHOTOCELLS 


Vacuum- and gas-filled È 

photoelectric, and lead E: 
sulphide photoconductive $ 
types for hght- activated 
relays and infra-red K 
applications ÜTM 


Among the valves and tubes in Mullard's 
comprehensive range are many that are suited 
for the most specialised and complex appl- 
cations. Whatever your interest in electronic 


valves and tubes, your enquiries will be 


SPECIAL QUALITY H 

VALVES Ee 
Special counterparts of 
popular types, designed 
and manufactured to with- 
stand shock and vibration 
and to provide extra all- 
round reliability 


welcomed at the address below where full 
technical details and characteristic curves are 


available. 


eae 


SEMI-CONDUCTOR 
DIODES & 
TRANSISTORS 


A range of germanum  : :- 
diodes and transistors for um 
scaling circuits, very low : 
powerH T generationand  *.,; MULLARD LTD COMMUNICATIONS & INDUSTRIAL VALVE DEPT , 


for trigger circuits EU 
z CENTURY HOUSE, SHAFTESBURY AVENUE LONDON WC2 


x . ~ 
"vo is ] '* 
mer" DEPT ADA LAE AAA aa Oo PT AMA 


eee aver Eee 
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Wherever you 
need distilled water 

— ın laboratory, factory or 
shop—you can use 'Deminrolit ntt s MODERNE EM 
Water’ with equal results The Portable í ý ; 
‘Deminrolit’ plant operates by ton exchange 
and delivers water substantially free from dissolved 

solids. Running costs are measured in pence instead of in pounds, 
and you can thus use distilled quality water for many purposes 
where the cost of distillation would prove prohibitive 

Please write for Technical Publication No 62 which gives full details. 


PERMUTIT DEMINROLIT 


THE PERMUTIT COMPANY LIMITED | CORNER 
(Dept VH 173), Permütit House, Gunnersbury Avenue, London, W 4. Telephone | CHlswick 6431 


HIRE SERVICE 


Why not try demineralised 
water in your industry? 
You can do so easy and 
cheaply by hiring from us, 
at a nominal rental for 
a tral period, the latest 
Mark II Model Portable 
*Deminrolit? Plant Details 
of this service will gladly 
be supplied on request 


EINEM DS NONO NS NG 
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Ediswan now have available a new stabilised power supply umt 
which has been specially designed to feed Photo-Multipliers. 
It 1s particularly suitable as a supply unit for Ediswan Mazda 
Photo-Multipliers type 27 M1, 27 M2 and 27 M3 


BRIEF SPECIFICATION 











OUTPUT STABILITY |OUTPUT RESISTANCE RIPPLE 








High stability low ripple A 10% change m mains 
DC supply vanable be- input voltage results in a 
200-250 v,40- 100c ps tween 300 and 1,100 volts change of less than 01% | Approximately 1,500 ohms Less than O 017; RM S 
Max current 2 mA Pos between 1,100 volts and 
or neg may be earthed 600 volts output 





MOUNTING The Unitis sutable for standard rack mounting or for bench use Bench Stands are available 





als 
AN PRICE — £48 


Further information is available on request 





RADIO DIVISION - THE EDISON SWAN ELECTRIC COMPANY LIMITED * 
155 Charing Cross Road, London, WC2 Telephone Gerrard 8660 Telegrams Ediswan, Westcent, London 
Member of the A EI Group of Companies 
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The case of Pseudococcus 


P kenyae is a mealy bug which feeds on the sap of Kenya’s coffee trees and 
spreads disease through the plantations Giyen the chance, predatory insects 
soon clean up infestations — but between the mealy bug and the predators 
stands a species ofant In return for a secretion of * honeydew ° the ants protect 
the mealy bugs from their natural enemies 

Direct control of the pest has always been difficult, because mealy bugs wear 
waxen coats which throw off insecticides However, Kenya coffee growers have 
solved the problem by using the Shell insecticide dieldrin — against tbe ants 

Dieldrin is a powerful and persistent ant destroyer One low-cost application 
to the stems of the trees acts as a lethal barrier to the ants for at least two months, 
by which time the predators have moved 1n and killed the mealy bugs 


dieldri 





N -— 
(abbas Wein" ~ 


€ 


fad de Gashy-- s 


r 


kenyae ... 
Dueldrin 1s one of the newer Shell insecticides, effectwe 
against a very unde range of crop-destrojing pests Tis 
exceptional persistence, surer Kill and lower dosages are 
nou. atding agricultural production throughout the world 
It ws also extensively used as a residual spray against 
disease carrying insects 

Aldrin — another recent Shell development — ıs fast 
becoming recognised as the best of all insecticides for the 


control of pests in the soil 


Ts there an urgent pest problem in your area? 


, dieldrin and aldrin are insecticides for world-wide use 


ag 


For further information apply to your Shell Company TIssucd i> Lhe Shell Petroleum Company Lumted London, E C 3 Freland 
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Our cartoonist’s impression 
of Kjeldahl distillation 
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The quicker way 
4 is the 


"QUICKFIT" way! 


Here is an all-glass 

assembly for Kjeldahl distillation 

The ground joints fitted to each part 
eliminate the problem of the decomposition 
of the bungs otherwise 

used Easier handling and 


more accurate results are two more 


" Quickfit” Kjeldahl 


important advantages. Distillation 


QUICKFIT & QUARTZ Ltd 


INTERCHANGEABLE LABORATORY 

GLASSWARE 

— Dept. Z.Y., '' Quickfit" Works, 
Heart of STONE, Staffs. 

Telephone: Stone 481 
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An instrument for the analysis of a 





complex pulse amplitude spectrum 
into groups of known height according ^^ 
to their voltage amplitude. 


It displays up to a maximum of 120 


5 SUNVIC 
PULSE HEIGHT channels and can store 1,200 binary 
ANALYSER 
digits The design is based on that of 
/] M 
if 


Hutchinson & Scarrott (Phil Mag., 
42, 792, 1951) and the instrument 
1s made under licence from the 


N R.D C. 





SUNVIC CONTROLS LTD (Special Products Division), No | Factory, Eastern Industrial Estate, Harlow, Essex Telephone Harlow 24231/5 
Manufacturers of Pneumatic and Electrical Instruments for detection, measurement, control and recording of Temperature, Flow, Liquid Level, 
Specific Gravity and Pressure, in Science and Industry Vacuum Pumping and Measuring Equipment, etc 


Member of the A.E 1. Group of Companies, 
TAS/Sc 305 
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CASE 


LOW VITAMIN CONTENT 





In THE FIELD OF RESEARCH on animal nutrition a Casein 
of low vitamin content 1s required as a vitamin-free animal 
protein base. Casein — low vitamin content — as supplied by 
Whiffens, has a protein content of not less than 90% The 
process by which it 1s made is designed to remove both fat 
and water soluble vitamins, making the product suitable for 
the usual biological depletion procedures. It conforms to 
the following general specification ‘— 


g Appearance . Cream coloured powder 
Loss at 100°C Not more than 5% 
Protein (by Nitrogen) Not less than 90% 
Ash Not greater than 2.0% 
Aneurine Hydrochloride Not greater than x pt. per million 
Riboflavin Not greater than 0.25 pt. per million 
Nicotinic Acid Not greater than I pt. per million 
Pantothenic Acid Not greater than 0.75 pt. per million 


Analyses of individual batches are available on application 
Available in umts of 3 Kgs packed in hermetically sealed tins 


` Each consignment of CASEIN-LOW VITAMIN CONTENT 
15 identified by a batch number. 


Cr e r e a a O €9 909 0992990990909 E E E E E E E E E E E E E E E E E E E eee @ @ 





WHIFFENS (uy 
fine chemicals for indus l 


WHIFFEN & SONS LTD. NORTH WEST HOUSE, MARYLEBONE ROAD, LONDON, N W1 TELEPHONE PADDINGTON 1041/9 
TELEGRAMS WHIFFEN, NORWEST, LONDON 
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RELIABLE IN ALL 
WORKING CONDITIONS 


€, , . the most convenient method was found to be 


BE 


«, . . all absorption spectra for this work were 








ultraviolet absorption measurement . . .? 
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measured with a Unam Quartz Spectrophotometer model SP 500.. ” 


The frequency with which the Unicam SP.500 is mentioned in the literature 
is convincing proof of the sustained quality of its performance and of the 
wide variety of applications for which it is particularly suitable. For the 
maintenance of standards of both raw materials and the final product, for 
academic and medical research, wherever there 1s a problem of analysis or 
control, the easiest, most efficient, most economical answer may well be the 


Unicam SP.500 Spectrophotometer. 


An illustrated leaflet describing the instrument m detail will gladly be sent on request. 


UNICAM 


UNICAM INSTRUMENTS LTD - ARBURY WORKS CAMBRIDGE 
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UNIVERSITY EDUCATION IN CENTRAL AFRICA 


EN years ago, the University of London accepted 
a special responsibility concerning the develop- 
ment of higher education m the Colonial territories 
of the British Commonwealth The am of the 
University’s action was the fostermg of ultimately 
_independent and autonomous Colonial universities, 
and for this purpose there was formed m 1944 a 
Commuttee of the Senate for Higher Education imn 
the Colonies This Commuittee—not to be confused 
with the Inter-University Council for Higher Educa- 
tion m the Colonies—had the task, among others, of 
considermg the applications of Colonial university 
* colleges for acceptance mto what came to be known 
as ‘special relationship’ with the University of 
London. The latest appheant for entry into special 
relationship has been the new multi-racial Rhodesia 
University College, the origins of which have pre- 
viously been discussed (Nature, 172, 1, 1953, 173, 
1007, 1954) 
In its special relationship with such institutions, 
the University of London has an interest m almost 
every aspect of their development, especially m the 
academic standing of the staff, in the appointment of 
» which i6 plays an active part. Another mportent 
matter 18 the level which a candidate must reach in 
order to gam entry to the college The degrees 
granted are those of the University of London, and 
the final decision on syllabuses and examunations 
rests with that University for so long as the special 
relationship exists In some Colonial territories the 
secondary school system 1s not sufficiently developed 
to enable candidates from school to attam the normal 
standard of entry to the University of London. Since 
the ultimate standard attamed ıs fixed—that of a 
bachelor’s degree of the University of London—the 
ordinary course of study m the relevant university 
college 1s, 1n such mstances, longer than that laid 
down by the general regulations of the University of 
London 

The maugural board of the Rhodesia University 
College has recently decided to ask the University of 
London to make no special concession with regard to 
the entrance requirements for its College. In the 
Federation of Central Africa, the Cambridge Oversea 
School and Higher Certificate exammations are taken 
in the secondary schools. For admission to the 
University of London a candidate normally needs to 
possess à General Certificate of Education with passes 
mn prescribed subjects, of which at least two must be 
at the Advanced level, but passes m principal subjects 
of the Cambridge Oversea Higher School Certificate 
are accepted as equivalent to passes m the General 
Certificate at Advanced level. The University also 
accepts credit passes m subjects of the Cambridge 
Oversea School Certificate as equivalent to ordinary 
passes m the General Certificate exammation. The 
high level of entrance standard demanded by the 


Rhodesia University College will keep the number of 
non-European entrants to a small proportion of the 
total when the College opens m 1956 But one may 
hope that with an adequate mtake of European 
students, competition for entry will lead to a rapid 
expansion in the number of African secondary schools 
in the Central African Territories which include sixth 
forms, and a rise in the size of the sixth*forms in 
those schools which already teach at sixth-form 
level The muster of teachers suitably equipped to 
partake m such an expansion may well become a 
limiting factor, and the availability of school-teachers 
will itself depend m part upon the flow of graduates 
from the Rhodesia University College The con- 
ditions to be expected at first are therefore unlikely 
to lead to the mmmediate appearance of a large 
number of non-European graduates ın Central Africa 
Nevertheless, the umportance can scarcely be over- 
rated of the new multi-racial College as a contribution 
to the higher education of the African at a most 
significant period m the history of the continent. 
Those who complete the full course will have reached 
a hgh and internationally recognized standard of 
university education, and the number of Africans 
who graduate each year will certainly rise early in 
the College’s existence. 

According to present plans, the Rhodesia University 
College will open ın 1956 with Faculties of Arts and 
Science, and a Faculty of Agriculture also may be 
among the first to be instituted. The Faculty of Arts 
is expected to include, from the begmmng, depart- 
ments of English, modern languages, Latin, history, 
economics, African studies, and education. The 
Faculty of Science will cover mathematics, physics, 
chemistry, zoology, botany and geography Later 
will follow Faculties of Law and Medicine, and still 
later Engmeermg, Architecture, Music and Fine Arts 
In due course, special relationship with the University 
of London will cease, and Rhodesia University College 
will thereupon become & university granting its own 
degrees. 

The financing of a new university 18 difficult enough 
m any country, but in a Federation the European 
inhabitants of which do not exceed a quarter of a 
mulhon, it 1s indeed a problem. Of the £2,000,000 
which will, accordmg to estimates, be required for 
capital expenditure durmg the early years of the 
University College’s existence, £1,250,000 has been 
promised from the Colonial Development and Welfare 
Fund and about £300,000 subseribed m the Federated 
Termtories The recurrent costs are expected to reach 
not less than £250,000 per annum by 1961, and 
however generous the endowments may thén prove 
to have been, a significant proportion of the current 
yncome will clearly have to be provided by the 
Federal Government. The growing dependence of 
universities upon government support 1s an mescap- 
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able condition of the development of higher education 
at the present time 

In a country where racial tension can arise, the 
position of a moulti-racial university 1s especially 
umportant Some of the difficulties to be faced in 
such a university are mdicated elsewhere in this 
issue (p 186) m an article by the Vice-Chancellor 
of the University of Malaya, an mstitution which 
had the advantage of bulding on two established 
colleges. The declared aim of the Central African 
Federation 1s a partnership between the races, 
European and non-European, and to the attam- 
ment of this ideal a university, with the goodwill 
of the people and the support of the govern- 
ment, can make a tremendous contribution. The 
workmg out of partnership m all its details must 
depend vitally upon the co-operation of educated 
people of all kmds The Moffat Resolutions adopted 
by the Legislative Council of Northern Rhodesia on 
July 29, 1954 (The Times, August 14, 1954), began 
the task of definmg partnership ın a more precise 
way then has hitherto been attempted ‘(1) The 
objective of policy ın Northern Rhodesia, must be to 
remove from each race the fear that the other might 
dominate for its own racial benefit and to move 
forward from the present system of racial repre- 
sentation m the territorial legislature towards a 
franchise with no separate representation for the 
races (2) Until that objective can be fully achieved 
& period of transition wil remam durmg which 
special arrangements m the Legislative and Executive 
Councils must contmue to be made so as to ensure 
that no race can use either the preponderance of 1ts 
numbers or 1ts more advanced stage of development 
to dominate the other for its own racial benefit 
(3) Durmg this period of transition, special legislation 
must be in force to protect, to the extent that may 
be necessary, the interests of either race Meanwhile 
this Council notes and agrees with the statement of 
the Secretary of State that ıt ıs the duty of Her 
Majesty's Government to ensure that on contentious 
issues the balance 1s fairly held (4) Every lawful 
inhabitant of Northern Rhodesia has the right to 
progress according to his character, qualifications, 
training, ability and dustry, without distinction of 
race, colour, or creed". The significance of education, 
and particularly the education of the African, m the 
working out of such a plan must be clear to all. 

The maugural board of the Rhodesia University 
College has expressed its deep appreciation of the 
great educational services rendered by the univer- 
sities of South Africa to the territories of the Central 
African Federation over a long period of years It 
has also recorded its pleasure at the many messages 
of goodwill received from South African universities 
when the foundation stone of the Rhodesia University 
College was laid by the Queen Mother m July 1953 
The inaugural board beheves that these tokens of 
goodwill are a sign of the interest and support of the 
universities of South Africa which the new College 
will retam m the future. Universities ın Great Britam 
also will wish to support m thei several ways a 
university stitution of such outstanding significance 
to the future of the British Commonwealth. 
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MEDICAL BIBLIOGRAPHY AND 
ITS PROBLEMS 


The Development of Medical Bibliography 2 
By Dr Estelle Brodman Pp 1x+226+3 plates. 
(Publication No. 1. (Baltzmore Medical Library 
Association, 1954.) 5 dollars. _ 


HE problems of medical bibhography are cognate 
with those of scientific bibhography m general, 

and this small book will therefore be of mterest to a 
wider circle than that for which ıt 1s primarily 
intended. The task of the medical bibhographer may - 
be adequately described in the author's phrase - “to 
cover the entire medical literature, m whatever form, 
wherever published, and m whatever language, and 
to cover it accurately, promptly, and im easily 
usable form". The history of this subject has been 
dealt with m scattered communications for different 
periods and subjects , but this work 1s the first 5 
attempt to give a comprehensive history If the 
generic subject ‘medicme’, embracmg as ıt does 
several undoubted ‘sciences’, 1s accepted as & science, 
then there 1s probably no subject m the whole range 
of scientific literature which has been so well served 
by the bibhographer. The success of his efforts m 
the past and m the present should therefore be of 
great interest to all who view with misgiving, and 
even alarm, the enormous merease in the literary 
output relating to all the sciences 

Miss Estelle Brodman has wisely hmuted her field 
to the subject of medicme m general, and has 
excluded works dealmg only with its subdivisions and x 
specialties The general medical bibhography deals 
with these subdivisions, though less thoroughly than 
the speciahzed  bibhographies of these subjects. 
Further, the speciahzed bibhography is & com- 
paratively late arrival m the field. The early bibho- 
graphies were all comprehensive works which invited 
consultation on any subject relatng to the art of 
medieine 

The earliest medical bibliographies were poor 
thmgs when exammed with our present critical 
knowledge, and such as the historian stall consults 
to-day he tends to find time-consuming and tiring to 
the eye. Of those published 1n the sixteenth century, 
the first was the “De medicmae claris scriptoribus” 
(1506), by Symphoren Champier, and the first ” 
Subject-bibhography was that of Israel Spach 
Champuier’s work was printed 1n black-letter after the 
style of & late fifteenth-century manuscript The 
medical bibhography of Conrad Gesner was never 
pubhshed In the seventeenth century the custom 
of hstmg authors under ther surnames instead of 
under ther forenames became very general, the 
mprmt was given regularly for each edition, and the 
number of cross-references relatmg to both authors 
and subjects was greatly mcreased The bibhography 
of J A Vander Linden was first published m 1637, 
and went through two further editions during his 
hfetrme and one (1686) after his death. It is still 
used by historians, but the work would be more 
acceptable now if both Vander Linden and G A 
Merckln, his final editor, had adopted Sir Thomas 
Bodley's request to the first librarian of the Bod- ^ 
lean “Idd alwaies wishe that 1n the setting downe 
of an author's title, you would place his surname 
first”. The “Bibhotheca realis medica" (1679) of 
Martm Lipenius contamed about twice the number 
of entries ın Vander Linden. It was prmted on a 
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quarto page ın double column and was, to our eyes, 
of a much more modern lay-out 
The late eighteenth and the first half of the nme- 
teenth centuries were the age of the great biblio- 
graphies compiled by smgle individuals Some of 
~these dealt with limited peri0ds and are not discussed 
by Miss Brodman Of these may be mentioned 
Choulant's “Handbuch der Bucherkunde" (1841), 
which 1s still of great value The great bibliographies 
of this period were undoubtedly those of Albrecht 
von Haller, of Plouequet and of Callisen.  Haller's 
bibhography of practical medieme was only one of 
four similar works which he compiled. It contains 
fifty-two thousand references to books, dissertations 
“and also to important articles, and ıt frequently 
gives brief critical notes on the contents of the works 
listed This work by Haller is not of great value 
to-day, but his "Biblotheea anatomica” 1s stil a 
very useful and accurate work Wilhelm Gottfried 
Plouequet was the first bibhographer who had to 
tackle semously the problem which is sill funda- 
»mental—the hstmg of the journal-article. Between 
1793 and 1797 he published eight volumes of his 
"Initia" The work was then complete—but only to 
1793. In the interval new hterature had appeared so 
fast that 16 required a supplement of four volumes 
to cover ib. Faced then with a further large accumu- 
lation of titles, Ploucquet took the bold step of 
decidmg to reprmt his twelve volumes m a more 
complete and convenient format, and to integrate 
them so as to include their contents and his last 
accumulation in one alphabet In this work he had 
to face the fact that 1t was no longer possible for one 
individual to define the contents of all articles listed 
except from the information given 1n their titles, and 
he also realized that 1mportant medical observations 
mught be found in works which were not entirely, or 
even primarily, of a medical character. Callisen’s 
invaluable Lexicon", published in thirty-three small 
volumes between 1830 and 1845, is more lmmuted in 
scope since ıt deals only with literature published 
roughly between 1750 and 1830 Ploucquet’s work 
was arranged by subjects, Callisen’s by authors’ 
names 
Scientific and medical bibliography now passed 
into the co-operative stage, the first result bemg the 
“Catalogue of Scientific Papers, 1800-1863”, which 
was published by the Royal Society ın six volumes 
.in 1867 and the following years Two new volumes, 
covering the period 1864-73, appeared fairly soon, 
but the four additional volumes bringing the work 
up to 1883 were not published until 1902 For the 
seventeen years 1884-1900 seven volumes were 
required, and ıt took more than ten years to 
publish them While the earlier volumes are within 
the means of the serious historical student, the later 
volumes are very costly No supplements have yet 
- been published dealing with the literature since 1900. 
An even greater co-operative undertaking is one 
known to all workers ın the medical field, the “Index- 
Catalogue of the Surgeon-General’s Library”. There 
had been five small catalogues of the books m this 
very rapidly expanding lbrary between 1863 and 
1873, when John Shaw Billings conceived the idea of 
a catalogue which would be arranged by authors and 
„by subjects and which would, m addrtion, list all the 
important articles m journals The first volume was 
published m 1880 and the sixteenth and final one m 
1895 By this tme the accumulation of fifteen years, 
which was to be published m a second series under & 
new alphabet, had reached such proportions that ıt 
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took more than twenty years to publish the necessary 
twenty-one volumes By 1916, therefore, before the 
commencement of publication of the third series, all 
references relating to authors or subjects begmning 
with the letter 4 were complete only up to the year 
1895 From the aspect of cmrent medical and 
scientific work, the catalogue was generally about 
twenty years out of date. The third series followed, 
and then a fourth, which was carried to the first 
part of letter AM, when publication stopped with 
Vol 10 A final volume 1s expected soon, but that 
will probably be the end of this great work 

Of the 178 pages of text m her book, Miss Brodman 
devotes more than forty to the position at the present 
day—the varying fortunes of the ‘Index medicus” 
and its gradual replacement by the “Quarterly 
Cumulative Index Medicus” , the rise of the “Current 
List of Medical Literature” and its merits compared 
with those of its older contemporary. As her work 
is essentially a history, ib may be argued that it 
would have been better to have stopped at an earher 
period On the other hand, ıb 1s desirable that the 
ramifications of these difficult problems should be 
fully understood by all who have to make extensive 
use of medical books and journals, and this final 
chapter sets out the facts very umpartially. 

What are the facts ? Long known to all who have 
viewed the field in historical perspective, they are 
quite clearly that medical bibhography is not now, 
and never has been, completely comprehensive and 
up to date The early bibliographies were essentially 
tools for the use of the compilers, and no doubt 
personal mterests sometimes had an effect on their 
completeness in certam directions. But apart 
altogether from this factor, there was no chance of a 
single individual bemg able to trace all the works 
published even durmg a hmited period It has been 
estimated—admuttedly by methods which cannot be 
very refined—that the number of medical works 
printed before 1501 was 966, and that between that 
year and 1636 the number of editions of medical 
works printed was about twenty-five thousand In 
his bibliography, published in 1679, Lipenius lists 
about 40 per cent of the authors possibly represented 
by these works At the end of the eighteenth century 
Ploucquet was finding that his new material amounted 
to about ten thousand references a year, Medical and 
scientific Journals were then m ther mfancy In 
1800 their number was 910 By 1866 ıb was more 
than fourteen thousand, by 1901 the number was 
nearly sixty thousand, and by 1908 more than 
seventy thousand distinct journals were bemg 
published 

Dr Claudius F. Mayer, the distinguished editor of 
the ““Index-Catalogue’’, has said that the manuscript 
cards morease by more than a hundred and twenty 
thousand yearly The fifty-seven volumes of the 
"Index-Catalogue" which have so far been published 
contam about three and a half millon references 
Allowmg something more than sixty thousand refor- 
ences per volume of the “Index-Catalogue”, this 
means that at least two volumes per year would 
be required to keep up with the current mtake, at 
its best times only one volume was published per year 
in the past The present situation 1s far from satis- 
factory, and 15 may have to be admitted that rb 1s 
impossible to provide a fairly full bibhography of 
medicme which is always up to date and which m 
the same form provides easy reference over a long 
period When the “Index-Catalogue” was about to 
expire, many sincere requests for its continuation 
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passed from Great Britam to the United States, but 
other considerations prevailed Despite its faults, 
the "Index-Catelogue" does provide a permanent 
record of most of what 1s worth while, and 1t does so 
in & manner which allows of easy consultation 

Miss Brodman has written & valuable little book, 
to which 1s appended a very full list of medical 
bibliographies smce 1500 A few minor errors are 
ummportant , but there is one strange mistake which 
should be corrected at the earliest opportunity The 
author describes the lay-out of a page of Haller's 
“Primae lineae physiologiae" which she says appeared 
m eight volumes The “Primae hneae'" was a very 
fine one-volume students’ text-book which went 
through many editions and translations The great 
eight-vglume work for which this name 1s a lapsus 
calam was his "Elementa physiologiae corporis 
humanv’, the eight volumes of which were published 
between. 1757 and 1766, and not m 1747 (the date of 
the first edition of the shorter work) Miss Brodman 
perhaps gives the impression that the Philosophical 
Transactions of the Royal Socwty was a private 
venture only during the time of Oldenburg In fact, 
the journal was the property of the secretaries of the 
Royal Society until the year after the death of 
Sloane Apart from a reference m the appendix, she 
makes no mention of Pauly’s bibliography of 1874 
This 1g not an mmportant omission, but m view of 
the fact that this work has recently been reproduced 
m facsrmiule—some authorities may consider the 
reproduction was uncalled for—a few notes on its 
merits might have been useful 

E ASHWORTH UNDERWOOD 
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A TECHNOLOGICAL APPROACH 
TO THE STUDY OF BACTERIAL 
MORPHOLOGY 


La Cellula Batterica 
Di Dr Franco Seanga Pp xix--477 
Pensiero Scientifico, 1954 ) 8000 lire 


HE recent very considerable advances which 
have been made in the study of the morphology 
and eytology of bacteria have been published almost 
exclusively ın Enghsh It ıs therefore something of 
a landmark in the history of the subject to find so 
well-informed a work in any other language, and ıt 
says much for the excellence of Dr E Scanga’s 
handling of his material, and the clarity of his Italian. 
style, that I was able to read an extensive passage 
from one of my own works, translated from English, 
without any feeling of unfamiliarity This is not 
always true of paraphrases in the same language by 
other pens 
The book 1s in no sense a monographic study, but 
1s rather an attempt to provide a fully documented 
account of recent work in this field, with an almost 
exclusive emphasis upon the better-known. groups of 
bacteria Although the effect has been to make ıb 
considerably larger, and thus presumably more 
expensive, than would otherwise have been necessary 
to convey the essential mformation, the language 
problem dictates that this 1s much the most valuable, 
and indeed the only suitable, form for the book to 
take For example, Dr Scanga nerther supports nor 
opposes the claims of the Philadelphia group, but 
simply states them at length and follows with 
an equally full quotation from one of ther more 
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outspoken eritics The reader is left to form his own 
opmions 

The ilustrations are numerous and well repro- 
duced Full use has been made of the plates which 
originally appeared in the Symposium on Bacterial 
Cytology, held in Rome ın 1953, but not always witi 
the happiest results, since many of these were 
originally provided by the contributors to illustrate 
particular points rather than general prinerples It is 
especially unfortunate that the caption of Chapman 
and Hilher's now famous electron micrograph of a 
section of Bacillus cereus gives an mterpretation 
proposed by another person on that occasion, 
rather than the entirely different, end much more 
generally acceptable, interpretation of the original 
authors. 

As may be expected m a book of this nature, 
technical questions are given great promunenoe, and 
a wide selection of cytological methods ıs described 
in full, with the origmators’ own opinions 1n respect 
of their efficacy stated without comment—a state of 
affairs which may mislead mtendimg practitioners, mw 
some cases Dr Scanga’s own special mterest is the 
electron microscope, which he handles with consider- 
able skill, and a valuable account of the techniques 
accompanying the use of this instrument 1s included 
Electron micrographs accordingly provide a some- 
what disproportionate preponderance of the illus- 
trations It might, m other circumstances, be 
regarded as slightly curious that the only really clear 
example of the now classical appearance of the 
bacterial nucleus, by the Robimow-Piekarski tech- 
nique, 1s included in a page of electron micrographs, 
in order to establish that the much less mstructive 
protuberances, visible upon these desiccated surfaces,” 
actually represent the nucleus 

But these are minor blemishes in an otherwise 
excellent work The author has taken the trouble to 
acquaint himself with the massive body of evidence 
which has become available, at least withm the limits 
which he has set himself, and shows every sign of 
understanding it thoroughly. This 15 especially refresh- 
ing in & field where many who have started out with 
similaz high mtentions have retired before long behind 
a smoke-screen of obscurantism K A Busser 


COLOUR PHOTOGRAPHY 


Principles of Colour Photography d 
By Ralph M Evans, W T Hanson, Jr, and W Lyle 
Brewer Pp x1+709 (New York John Wiley and 
Sons, Inc , London Chapman and Hal, Ltd, 
1953) 88s net 
OME readers of this authoritative book are hkely 
to be disappointed unless they appreciate that 1b 
is the principles of colour photography which form 
its subject-matter and not colour photography itself 
Only one chapter of forty-one pages out of a total of 
more than seven hundred 1s devoted to a deserrption 
of the various colour photographic processes and 
cameras, and no colour prints are cluded anywhere 
in the book Readers must therefore go elsewhere 
for a colourful presentation of the subject, but they 
need be under no ilusion as to the ability of the 
authors to practise the art about which they write, 
for one of them, R M Evans, ıs perhaps the out- 
standing exponent at the present tıme of the artistic 
possibilities of colour photography 
The theory behind colour reproduction, whether 
by photography or television, has become quite 
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highly developed, and the staring pomi is usually 
the laws of three-colour mixture. In terms of colori- 
metry, the reproduction should consist of the 
appropriate combination of red, green and blue 
radiations that will at each point of the picture, 
- match the colour of the original at that pomt This 
provides a working hypothesis from which to derive 
such items as the theoretical spectral sensitivities 
of the three light-sensitive processes m the colour 
camera For various reasons, major departures from 
colorimetric theory are both necessary and mevitable, 
and it 1s no easy matter to present a comprehensive 
and comprehensible account of all the factors that 
ultimately have to be considered This, however, 1s in 
“essence the mam intention of the book under review 
and the authors have made a notable and success- 
ful contribution in this field 
First, we have chapters deahng with colour 
matchmg and colour measurement (those mterested 
in. the algebraic representation of these matters will 
be surprised to find colour equations given m a form 
‘~ which has been generally condemned in the United 
States although common practice m Great Britam 
until recently), followed by a discussion of the visual 
processes of adaptation, contrast and the like, which 
affect so vitally the subjective appearance of & 
picture yet are so bafflmg to express m algebraic or 
numerical terms Next, we have chapters on the 
chemistry of the photographic processes and the 
optical characteristics of dye mixtures and ther 
measurement, leading naturally to colour sensito- 
metry and the consideration of the H and D 
characteristics of colour processes Two chapters 
deahng with the special cases of dupheating and 
copying are mterpolated, and the final two chapters 
discuss the generahzed theories of additive and 
subtractive reproduction 
It will be realized that this book 1s full of weighty 
material which cannot be described as light reading, 
yet the text itself 1s written in a very clear style and 
1s therefore easy to read The authors are well aware 
that they have not written the final word on the 
subject, for ther closmg paragraphs and mdeed the 
closmg sentence emphasize that lack of knowledge of 
the visual relationship between the photograph and 
the scene makes ıb necessary for present-day pro- 
cesses to be worked out empimeally. Yet this 1s an 
excellent statement of oui present understandmg of 
. the problem, and no serious workers m colour photo- 
graphy or colour television can afford to ignore 1b if 
they wish to reduce the empiricism in their techniques 
to a minimum W D Wricur 


PRESENTING MODERN 
CHEMISTRY 


^ General Chemistry 
An Introduction to Descriptive Chemistry and 
Modern Chemical Theory By Prof Linus Pauling 
Second edition Pp xu+710+42 plates (San 
Francisco W H Freeman and Company, 1953) 
6 dollars, 51s 


HEN, at a conference m the United States, 

Prof Linus Pauling was asked about his views 
on the teaching of chemistry he is reported to have 
said “One wants to teach that section which 
mspires and holds a man and which feels alive , then, 
moving on to greater and greater trrumphs, that 
which both fascmates and profits mankind The 
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text-book should contam what the writer really 
beheves and really knows, not the stuff which seems 
dead and ought to be put mto museums”. The 
speech reveals the attitude to teachmg in which 
“General Chemistry" was written and the principles 
which guided the writer m selecting his material and 
arranging its sequence “That which mspires and 
holds a man . .” the speaker, the grand-master in 
the field of the iome bond and of the electronic 
structure of the molecule, showed in this work how 
& simple exposition of modern theoretical concepts 
could, to use his own words, make the presentation 
of general chemistry “more simple, straightforward 
and logical than formerly" All who have used 
modern theory m their teaching will concur “General 
Chemistry" rapidly obtained world-wide regognition 
as belonging to that small class of books, as did the 
works of W Ostwald and of Alexander Smith in days 
gone by, which revolutionized the teachmg practice 
then prevailing and laid down the pattern for future 
texts 

The first edition was reviewed and commended m 
Nature (June 26, 1948) its contents are too well 
known to be again listed, but those yet unacquainted 
with “General Chemistry” should know that 1t 1s an 
introduction for first-year university students In 
this, the second edition, Prof Paulmg gives us 
further teachmg help, for he shows us how he meets 
the difficult problem of giving an adequate presenta- 
tion of a science, which, already huge, 1s expanding 
in every direction His plan is to merease the depth 
of the treatment of theory, especially of those aspects 
which are pertinent to the explanation of chemical 
behaviour and which are integrating 1n. their medence, 
so that all but the future specialist will have sufficient 
theory to carry hun through his entire chemistry 
course At the same time, a new chapter entitled 
“Biochemistry” extends the breadth of treatment 
and mtroduces a humanizing factor For this chapter 
18 essentially a fascinating essay on proteins, vitamuns, 
drugs and their relation to life and mankind 

Most of the additional theory 1s m two new chapters, 
respectively entitled ‘“The Electron and the Nucleus", 
and “Quantum Theory and Molecular Structure". 
Among the topics discussed in these chapters are 
X-rays, the electron, radioactivity, the atomic nucleus, 
the quantum theory, the photoelectric effect, the 
photon, and the changed outlook brought about by 
quantum mechanics 

The new introductory chapter on metals 1s not 
only interesting and inspming but also illustrates 
the author’s ability to use the electronic theory to 
explain and systematize the phenomena under dis- 
cussion Thus he shows how the merease in the 
structural strength of successive metals in a Mendeléeff 
period is dependent upon the electronic configuration 
of the metal and of the arrangement of its atoms 
in the crystal Physical properties are therefore no 
longer seen as haphazard phenomena but, as with. 
chemical properties, are determined by structure, 
and are predictable 

The four new chapters, and the revision and 
frequent extensions of most of the origmal chapters, 
enlarge the book by 115 pages The flashes of under- 
standing which must come from a study of "General 
Chemistry" and the freshness of approach to the 
subject-matter make ib an excellent text for first- 
year university students or for candidates for 
university scholarships If not used as a text-book, 
a copy should be m every chemical library. 

G. Fow zs 
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THE UNIVERSITY OF MALAYA 
By Sir SYDNEY CAINE, K.C.M G. 


Vice-Chancellor - 


HE University of Malaya ıs now five years old 

What are 1ts achievements, 16s opportunities and 
its problems ? Created by the amalgamation of two 
Singapore institutions, the Kang Edward VII College 
of Medicine and Raffles College (covermg arts and 
science), its first tasks were to merge these two units 
and secure recognition of their standards , to extend 
the range of teachmg, to get assured finance for 
maintenance and growth, and to create an adequate 
physicaf centre for itself 

During all its edrly years the University has been 
troubled—some would say bedevilled—by the last 
problem, of siting. It had been agreed by the Govern- 
ments of Smgapore and the Federation of Malaya 
that the Unrversity should be moved out of Smgapore 
to a site some twenty miles away in Federation 
territory, across the Strait of Johore This project 
had many attractions, especially politically , but as 
time passed ıt became very clear that such a move 
would meet many obstacles, would cost vast sums 
of money and would take many years  Doubts 
accumulated of the mherent wisdom of removing 
from close contact with the life and culture of the 
leading city of Malaya Growth m numbers—much 
more rapid than had been expected—produced 
pressmg demands for more facilities now on the 
Singapore site rather than alternative facilities years 
hence elsewhere, but action was paralysed by the 
prospect of ultimate removal. 

The financial position was equally mimical to long- 
term planning. The two Governments had met 
without demur the annual demands of the University 
as presented but had made no specific promises for 
the future as to either recurrent or capital expenses, 
leaving the academic staff in doubt whether money 
would always be forthcommg so readily and so 
unconditionally. 

During the past year both site and finance have 
been publicly discussed and reviewed by the Univer- 
sity and the Governments Three main conclusions 
have been unammously accepted the project of 
removal to Johore is abandoned, the University 
will retain its home in Smgapore where ib has con- 
siderable space for development, but will also, with 
growth in student numbers and m technical studies 
in mind, begm a second university centre at Kuala 
Lumpur, the Federation capital, and finance 1s 
assured by a promise of annual Government grants 
over & five-year period on an escalator basis, plus a 
minimum capital grant. The money promised is less 
than the University asked for, but the mmimum 
annual grant is to rise from £640,000 for 1954-55 
(against £560,000 ın 1953—54) to £780,000 ın 1958-59 
For capital the University will be largely dependent on 
further assistance from the Colomal Development and 
Welfare Fund (from which £1,000,000 1s already prom- 
ised) and from private benefactions These decisions 
give a firm basis for further progress, and urgently 
needed new buildings will be started almost at once. 

What, on the other side, 1s the academic basis for 
progress ? The existing faculties are in arts (including 
English, oriental studies, geography, history, econ- 
omics, education and mathematics), science and 
medicine, making a total of twenty-seven depart- 


ments Staff has expanded from the 60 taken over 
from the Colleges to 140 at the begmning of the 
1954-55 session Student numbers have grown in 
five years from 450 to 1,050. New departments added 
since 1948 mclude education, Malay studies, Chiese 

language and hterature, philosophy, social medicine, 

parasitology and orthopedic surgery Social studies, 

in which a diploma 1s awarded, has been added as a- 
sub-department of economies, and mdependent lec- 

tureships have been established m the history of art 

and m child health Although additional buildings 

are needed, the University 1s already fortunate m 

having good and well-equipped laboratories, a large 

and progressive teachmg hospital and substantial 

general accommodation. By a wise decision, the one, 
mportant buldmg put up smce 1949 has been a 

well-equipped library which houses a good collection 
of English books and one of the largest collections 
of Chinese books m Asia outside China itself. 

In mamtammg degree standards, the University 
rehes very much on the distinguished scholars from 
the United Kingdom and elsewhere who act as 
external exammers and pay regular visits Its MB, 
B S., like the medical diploma of the former College, 
is a registrable qualification m the United Kmgdom 
and, more significantly for the reputation of the 
Medical School, the Malayan diploma in publie 
health begun last year was at once recognized by~ 
the General Medical Council. No equally clear-cut 
‘recognition’ is available for non-medical degrees , 
but students with a University of Malaya honours 
degree are accepted for higher studies at leadmg 
universities and professional institutions elsewhere 

Academic standimg 1s judged not only by the first 
degrees awarded but also by the output of research 
Here, after five years, 1t 1s fair to look at the promise 
rather than the achievement Recognizing the 
importance of research, the University immediately 
provided for a full range of higher degrees To date 
ib has awarded seventeen MAs or M Ses, three 
Ph.Ds and five M.Ds At the commencement of 
the 1954-55 session, twenty-seven students were 
registered for higher degrees Much research work 1s 
also bemg pursued by senior members of the staff 
without formal registration, and there is a steady 
flow of papers published m learned journals A 
research unit for social research has been set up, and 
several research students have been attached under 
Fulbright arrangements 

The University is thus a funetiomng mechanism, 
sending a regular stream of graduates mto the pro- 
fessions and public services of Malaya—some 70 ` 
doctors and dentists a year and 120 non-medical 
graduates, and prosecutmg specific research in all 
its main branches of study. What are its oppor- 
tunities ? 

First are its teachmg opportunities Malaya is 
progressing steadily towards self-government, the 
senior Government services, the professions and local 
busmess managements will soon be recruiting scarcely 
any but local men and women They need not alJ 
be locally educated, but the University of Malaya 
ought certamly to provide a high percentage of the 
university-tramed personnel of the Malaya of the 


x 


+ 


Y 


wo 4448 January 29, 1955 


future To do that ıt must broaden the scope of its 
teaching It must add departments or faculties m 
engineering, agriculture, law and the complex group 
of social studies which includes government and 

,Pohtial science, apphed economies and social 
anthropology A start 1s to be made on all these 
within the next quinquennium, besides developing 
existing departments. 

Such a widening of scope 1s not too ambitious if 
full university stature ıs to be attained, and there is 
adequate reason to expect a flow of students sufficient 
to fill these courses and, incidentally, to justify the 
beginning of university teachmg in Kuala Lumpur 

_There are to-day more Malayan young men and 
women studymg at university-level outside the 
country than there are at the University of Malaya , 
most of them are studying subjects not yet taught 
m Malaya, and a good proportion would no doubt 
have come to Singapore if these subjects had been 
offered there Furthermore, a very rapid expansion 


~ in secondary education is taking place m Malaya. 


` Even allowmg for some brake on expansion at the 
higher levels imposed by shortage of teachers capable 
of maintaining the necessary standards, the numbers 
seeking a university education look like doubling m 
the next decade 
Relevant to the question of numbers 1s the fact 
that the University to-day draws very httle upon 
the 'Chmese' schools, which provide a self-contained 
System of primary and secondary education distinct 
from the ‘English’ schools and relymg mamly on 
Chinese as a medium of instruction and on Chinese 
mspiration in general subjects Pupils from such 
schools qualified for a university education formerly 
went to China for 1t There 1s now a project to create 
for them a separate mstitution, to be called the 
Nanyang University, although they are only a 
fraction of those from the English schools and could. 
scarcely support a separate university of Western 
academic standards It is important that they should 
not be denied entry to the University of Malaya, and 
means are now bemg exammed by which the language 
difficulty can be surmounted and a regular channel 
of entiy from these schools established 
A university 1s not, however, just a machme for 
turning out highly trained professional men Equally 
important are the spirit, the philosophy and the cul- 
ture they carry with them. Here the prospective 


~ political and social development of the country makes 


the role of the university even more vital Mamtain- 
ing the values of life as we see them ın the West, and 
the standards of political and pubhe life, will make 
great calls on the young men and women who will 
be filhng the public services, the law and other 
professions m the next five or ten years In living 
up to its responsibilities in this field, the University 
has to steer a delicate course in the teaching, encour- 


^ agement or toleration of political thought and dis- 


cussion, still more delicate are the susceptibilities m 
the religious field when students are drawn fiom so 
many faiths—Moslem, Confucian, Hindu, Buddhist 
and Christian In so far as political, philosophieal or 
religious ideas are taught, they tend to become vague 
distilations of the essential truths of many creeds 
and to lack sharpness and punch The widely realized 


« problem of how to mstil some real philosophy of hfe 


in a secular university is particularly difficult m & 
country of such varied make-up and m which almost 
all identifiably Western doctiines except Communism 
are hable to be suspected of a ‘Colonial’ tamt None 
the less, difficult as the task 1s, the handing on of the 
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essence of Western culture ig one of the greatest of 
the opportunities of the University of Malaya 

So much for what can be taught What of the 
things to be learned, the research opportunities ? 
In natural science special opportunities arise from 
the physical situation of Malaya Smgapore 1s 
barely 1° from the Equator In physics, although 
clamung no special facilities for pursuing the 
main lnes of current physical research, Smgapore 
ıs uniquely situated for the study of equatorial 
meteorology, Malaya can also offer rts own special 
contribution ın rock magnetism Probably no other 
university cffers as good facilities for the study of 
equatorial marine fauna In botany there is the basic 
study of the behaviour of plants m a virtually 
seasonless climate, as well as much scope far further 
systematic work on the rich equatorial flora, and 
chemistry can, «nter alia, supplement the work of the 
botanist with systematic study of the properties of 
that flora 

The geogiaphical situation also opens oppor- 
tunities of special research m the medical field The 
distinguished. tradition of research on. Malaya 1s still 
carried on in the Institute for Medical Research at 
Kuala Lumpur, and is now bemg supplemented by 
work in the University Among many special topics 
attention 13 bemg paid to parasitology, local virus 
diseases ard to physiological reactions to the heat 
conditions of the equatorial tropics 

In human or sociological studies, special oppor- 
tunities arise less from the equatorial situation than 
from history and economics South-east Asia has 
always been a meeting-place of cultures, and the 
ordinary comphcations of mixed societies are given 
a special flavour in Malaya by the fact that the 
diverse races are mixed in such proportions that each 
one 1s, statistically speaking, a ‘mmority’. The very 
newness 0? the country—by the standard of the date 
of effective openmg-up to close human settlement 
most of it 1s newer than the United States—makes 
1ts sociology a living study of pioneermg and of the 
absorption of mass immugration In economics, 
Malaya provides an outstanding case of the ‘export 
economy’ and of dependence on highly fluctuatmg 
world markets, and much of the special reaction on 
the local economy has still been only superficially 
studied As background to all this, more complete 
study of the history and geography of both Malaya 
itself and the surrounding countries 1s bemg system- 
atically tackled by enthusiastic teams ın the respective 
University departments In all fields the geographical 
situation and communication facilities of Smgapore 
justify hopes of its becommg @ major centie for the 
study of South-east Asia as a whole 

A third field of opportunity for the University lies 
in extra-mural work in a much wider sense than 
usual, mplymg not merely (indeed scarcely at all) 
formal teaching outside the University's walls but also 
encouraging, stimulating and assisting whatever local 
initiatives develop 1n the fields of art, music, literature 
and general study. Already the University 1s estab- 
lishing itself ın this way as one of the centres where 
the public may hear good music, watch plays or look 
at exhibitions of visual art, and as the head- 
quarters or inspiration of national societies such as 
the Malayan Historical, Science or Mathematical 
Societies 

Lastly, what are the problems of such a university ? 
One major problem already mentioned—how to 
influence the souls and the philosophical beliefs of 1ts 
students as well as ther munds and their technical 
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knowledge—is bound up with the way the students 
live ‘To-day the University of Smgapore is more 
like a British civic university than one of the ancient 
universities , true, a high proportion live m university 
residences, but those residences are properly called 
hostels rather than colleges and have scarcely any of 
the collegiate atmosphere The development of that 
depends on physical facts and will necessitate exten- 
sive new building A second problem is the reoruit- 
ment of staff Naturally it is the am to recruit 
locally as much as possible, and more than 40 per 
cent of the staff (includmg five heads of departments) 
are Asian, but extensive reliance will be placed for 
many years on outside recruitment To-day the 
non-locals are themselves a very mixed group, 
countries of origm ineludmg, besides the United 
Kingdom, every other nation m the Commonwealth, 
Ireland, the United States, Denmark, Sweden, the 
Netherlands, Switzerland, Germany, Austra, Czecho- 
slovakia, China, Indonesia and Thailand This 
diversity of origm broadens the University’s scope, 
but adds to the problems of spiritual unity The 
determination to attract staff of the right quahty 1s 
shown by the very high salaries and allowances 
offered (for example, assistant lecturers starting at 
£1,490 per annum actual emoluments and lecturers 
ranging from £1,638 to £2,688) 

Recruitment 1s hnked with a third general problem 
—the danger of isolation The fear of being cut off 
from the intellectual stream of the big universities 
undoubtedly deters many potential recruits and 1s a 
danger in the wider sense to a univeisity the nearest 
Commonwealth neighbours of which, Hong Kong, 
Ceylon and Western Australia, are all more than 
1,500 miles away The Univeisity reduces the 
isolation by generous vacation and study leave, by 
the external examiner system and by seizing every 
opportunity of attracting distinguished visitors, who 
ean often be caught ın Singapore almost literally on 
the wing as they fly through en toute to Australia, or 
the Far East None the less, the maintenance of 
contacts with Commonwealth, American and Euro- 
pean universities is a constant problem, in the 
solution. of which every possible outside help and 
sympathy are needed The recent institution of 
scholarships for the children of United Kingdom staff 
of Colonial universities by Birmingham 18 an example 
of the sympathetic mterest required 

Space does not permit of discussimg here more 
locahzed problems-——the administrative complexities 
of development m Kuala Lumpur ag well as Singa- 
pore, the lingwstic problem of teachmg m English 
to students of diverse mother-tongues, the problems 
of school educational standards, etc —but somethmg 
must be said about costs All the growmg Colonial 
universities cost a good deal more per student than 
the average United Kimgdom or Commonwealth 
university Apart from the mevitable burden of 
overheads m small institutions, salaries have to be 
much higher to attract staff, passage and leave grants 
are expensive and the expenses of external exammers 
add further to the cost It must sometimes seem, 
therefore, as if ıt would be no more expensive to 
roaintain all the students overseas at older univer- 
sities That would be an exaggeration, but m any 
event this must be regarded as an mıtıal phase of 
costliness which will pass as more local talent becomes 
avaiable The high current costs of operation are 
properly regarded as part of the capital costs of 
building up institutions which, m Malaya and else- 
where in the Colonial Empure, represent one of the 
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greatest, if one of the latest, of the contributions of 
‘Western influence to the full growth and development 
of these territories No better use can be found for 
further United Kingdom assistance to Colomal 
development and welfare than a continuance of the 
generous grants which have made possible the" 
muti&tion of these overseas university mstitutions 


RECENT TRENDS OF GLACIER 
FLUCTUATIONS IN THE NORTH 
ATLANTIC AREA 


LARGE and varied audience attended a 
discussion on “Recent Trends of Glacier 

Fluctuations m the North Atlantic Area”? held by 
the British Glaciological Society m the Department 
of Geology, Oxford, on November 19 This was the 
first meeting of the Society to be held mn Oxford foi 
some years, and ıt was opened by Mr G Sehgman,” 
president of the Society The main part of the 
meeting took the form of five short papers given 
by Mr C W M Swithmbank (Pembroke College, 
Oxford), Dr © A M Kang (Department of Geo- 
graphy, Nottngham) Dr M M Sweeting (St 
Hugh’s College, Oxford), Mr M F W Holland (St 
Peter's Hall, Oxford), and Mr H Lister (Department 
of Geography, Cambridge) These papers were 
mamly concerned with the results derived from 
recent field-studies on glacier regime and fluctuations 
m areas around the North Atlantic, particular 
attention bemg paid to fluctuations durung the past 
fifteen to twenty years Prof Gordon Manley 
(Bedford College, London) attempted the difficult 
task of summmg up the very diverse contri- 
butions and of assessmg the extent of the depend- 
ence of glacial variations upon present climatic 
developments Dr K Sandford (Department of 
Geology, Oxford) was in the chair 

In the first paper, Mr Swithmbank reviewed the 
latest work m Scandinavia, where practically every 
glacier has been in retreat for more than half a 
century The rate of retreat increased durmg the 
1930's and caused the disappearance of several small 
glaciers The changes of the past ten to fifteen years 
did not, so far as can be seen at present, reflect 
either a significant inerease or decrease in the pro- » 
vailmg high rate of retreat We are hampered in a 
study of recent trends by the small number and 
indifferent quality of available measurements A 
change in the ‘state of health’ of a glacier is best 
defined m terms of changing total ice volume and 
changing material balance Accumulation and 
ablation measurements have been made smee 1945 
on one glacier m western Norway (Storbreen, Jotun- 
hemen), and one m Swedish Lapland (Storglaciaren, 
Kebnekajse)! The margmal retreat of these two 
glaciers has not, however, been proportional in single 
years to the net deficit of ther regime Mr Swithin- 
bank was therefore distrustful of measurements which 
refeired only to the snout recession of Scandinavian 
glaciers 

Though most glaciers show a time-lag of several 
years in their response to climatic change, and some w 
appear to follow a rhythmical advance and retreat 
that ıs largely independent of short-period fluctua- 
tions, there ıs m Norway a fairly good correlation * 
between. the trend of annual mean air temperatures 
and the mean rate of recession of the glaciers. Whule 
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the present glacier trend in western Norway 1s 
mainly due to a steady merease m the length of the 
ablation season, ın Swedish Lapland ıb 1s apparently 
caused by rismg summer temperatures, which have 
led to greater rates of melting during the mid-summer 
“months In west, though not m north, Norway 
there has been also a steadily decreasing winter 
accumulation This ıs noteworthy, as it contrasts 
with a more general trend of inereasmg precipitation 
recorded at most of the low-lymg meteorological 
stations in the country 
Mr Swithmbank thought that conclusions of great 
interest are to be expected ın a few years time, when 
_we shall be able to compare running means of the 
yearly volume changes of a number of glaciers with 
running mean figures of the climatic elements 
obtamed from observations on the glaciers them- 
selves, rather than at places (lke most existing 
stations) which differ from the glacier-covered areas 
both in altitude and exposure 
. The subsequent papers dealt with details of 
glacier fluctuations based on field-studies made in 
the past few years Dr King discussed the fluctua- 
tions of four glaciers draming south from the 1ce-cap 
of Vatnajokull in Iceland She said that the evidence 
ineluded measurements of the glacier snouts carried 
out since 1932 and also evidence of thmning and 
retreat from field observations made m 1953 and 
1954 The following figures give the long-term and 
more recent trends 
















| 1082-88 | gene | 


Glacier | 1982-53 1951-53 
E Skeidararjokull — 460m — 34m 
y~] Morsarjokull — 557 m — 33 m 
N Skaptafellsjokull — 800 m + 24m 
Skaptafellsjo lam | 
N Sw«nafellsjokull — 540m +145m 
S Svinafellsjokull — 186m +135m | 


These figures show that on Skaptafellsjokull and 
Svmafellsjokull the retreat is slowing down or 
reversing, while the other two glaciers continue their 
rapid retreat S Svmafellsjokull has scarcely 
retreated at all durmg the past ten years These 
observations may be accounted for by the variations 
im height of the accumulation areas of the glaciers 
concerned, as shown by the following figures 





Accumulation area (per cent) | 








` Glacier above 31,400 m above 1,700 m 
Morsarjokull 0 0 | 
Skaptafellsjokull 22 8 | 
Svinafellsjokull | 51 22 | 








The evidence of thmning of the glaciers indicates 
a very substantial loss of volume Morsarjokull has 
thinned by 90 m smece 1904, durmg this period two 
of its three tributames have become disconnected 
"Skeidararjokull during the same period has thinned 
about 76 m on the evidence of a well-marked trim 
hne  Skaptafellsjokull and Svinafellsjokull were 
jomed at their snouts until the rapid retreat caused 
then separation m 1935 Since this time Skaptafells- 
jokull has retreated and thmned rapidly, but Svina- 
fellsyokull, particularly at its south end, has stagnated 
The glacier has, however, thmned by 60 m. recently, 
- as mdicated by a very pronounced trim hne at this 
height 
The vaniabihty of accumulation is marked, which 
causes considerable variations m glacier budget and 
fluctuations from glacier to glacier and from year to 
year Dr. King concluded that the evidence dicated 
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in general a rapid retreat and thinning of the outlet 
glaciers of SW Vatnajokull, with some exceptions. 
Those glaciers with the highest accumulation areas 
are &dvanemg slightly at present 

Dr Sweetmg gave evidence for recent glacier 
fluctuations in Spitsbergen, where the glacial reces- 
sion has been very rapid smce 1890 She discussed 
details recorded by Miss G E Groom and herself ın 
1953 of the state of the glaciers 1n. Bunsow Land, 
central Vestspitsbergen In this area the disintegra- 
tion and thinning of the plateau glaciers have con- 
tmued, apparently unabated, m the past twenty 
years Many small glaciers mapped by the Cambridge 
Spitsbergen Expedition m 1938 have now disappeared 
All the glaciers exammned in Bunsow Land m 1953 
showed signs of marked recession Great heaps of 
moraine now remain m front of gently sloping glacier 
snouts, in many places the ice is stagnating at its 
termmal ends Dr Sweetmg quoted as an example, 
i Byonadalen, in south-east Bunsow Land, a 
sunple confluence system of two glaciers, the long 
confluent snout of which has become stagnant, this 
stagnant ice-mass 1s ın process of being severed from 
its feed glaciers and is becomung a dead-ice patch 
Dead-ice accumulations were mapped m other valleys 
im Bunsow Land where the glaciers have retreated 
to leave only a much attenuated snout m the valley 
head Some of the steeply melied cirque-like 
glaciers have also become detached from them supply 
areas and are now dead ice. 

The behaviour of the major ice fronts ın Bunsow 
Land has been studied since before 1900. The 1ce 
front, still largely afloat, of the Nordenskjold glacier 
has been mapped by a series of Cambridge expeditions 
since 1938 Between 1938 and 1953 ıt showed a 
continuation of the retreat which was so marked a 
feature of the 1920’s and early 1930's, durmg 
1938—49 the retreat averaged 6—15 ft a year? 

No detailed observations on accumulation and 
ablation have yet been made in this part of Spits- 
bergen, but the rate of ablation m 1953 was un- 
doubtedly high. In the last weeks of July and the 
first weeks of August, during the height of the 
ablation season, the rate of ablation at 500 m was 
approximately 29 mm per day 

Glacier recession has been less marked in North 
East Land, an island lying to the north-east of the 
mam island of Vestspitsbergen, which 1s both much 
more 1ce-oovered and more ‘polar’ ın character Mr 
Holland said that recent observations in North East 
Land tended to confirm the view held by Glen that 
the 1ce 1s ın a generally passive state and that ıt has 
a negative regime In the southern part of the sland 
there 1s evidence of wastage of the ice m the 
presence of high heaps of glacio-fluvial debris and m 
the tendency for small glaciers to become detached 
from the main ice-caps The outpourmg into the sea 
of the large 1ce lobe of Brásvellbreen from the ice 
cap of Sorfonna m about 1937 was a spectacular 
example of the advance of a glacier which probably 
bore no relation to the present glacial balance and 
was not an indication of increasing glaciation? Mr 
Holland discussed the possible causes for this advance 

The problems concerning glacier fluctuations and 
regime clearly become more difficult the larger the 1ee- 
mass, we have also very httle mformation about the 
world’s largeice-caps These pomts were stressed by Mr. 
Lister, recently back from the British North Greenland 
Expedition Conclusions drawn from a study of the 
advances and retreats of the glaciers associated with 
the Greenland ice-cap are hkely to be misleadmg, 
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and the fluctuations of the glaciers m Queen Louse 
Land do not throw much hght upon the glacial 
balance of the area However, the existence m Queen 
Louise Land of & well-marked trim hne suggests thab 
thinning of the 1ce there has occurred Prelummary 
results also suggest that ın this part of North Green- 
land ablation at present exceeds accumulation and 
that there ıs a negative balance The recession of the 
glaciers up the fjords is famly well established , 
thimning 1s not so marked but a new nunatak had 
appeared’ There has been a general decline m the 
accumulation of mland ice, but recent years have 
shown a shght increase 

It has been said that the “mtensity of glacial 
recession and shrmkage m recent decades round the 
northernmost Atlantic constitutes perhaps the 
clearest indication, among many, of a climatic 
fluctuation m this region"5, The rise of temperature 
in. the northern hemisphere has reached 1ts maximum 
value in Vestspitsbergen, where the shipping season 
has lengthened from three months at the begmnmg 
of the century to about seven months m the 1940's* 
Investigations mto the causes of glacier fluctuations 
are therefore of more than glaciological mterest It 
was along these hnes that Prof Manley summed up 
the evidence of the five prinerpal speakers With 
regard to Mr Swithmbank’s remarks, he agreed that 
each glacier must be treated on its own merits Yet 
if the aggregate effect on the movement of the firn- 
Ime, for example, is taken over a decade and for, say, 
a score of glaciers, as m Iceland or Switzerland, the 
evidence for temperature trend 1s undeniable, 
further, 16 1s supported by actual mstrumental data 
To Prof. Manley, the fundamental factor hnkmg 
these varied field investigations around the North 
Atlantic is that of chmate and especially the mean 
summer temperature He showed the extent of the 
correspondence between the fluctuations of glaciers 
and the overall variations smce 1700 of the 
accumulated summer temperatures on British up- 
lands’. It was also noteworthy that the accumulated 
temperatures of the summer months, correspondmg 
with the ablation season on glaciers, varied m much 
the same way ın eastern North America 

Other problems of glaciological research, Prof 
Manley pomted out, had also been raised At what 
stage did a snow-bed become a glacier? The small 
remnants of ice that had been shown in the heads of 
steep gulhes m Spitsbergen begged the question of 
why cirques had not developed m that area Field- 
investigation of glacier behaviour is strenuous and 
it 18 necessary to accumulate and integrate results 
before conclusions can be reached Glacier fluctuation 
m Spitsbergen, and probably also in North-East 
Greenland, 1s closely connected with the behaviour 
of the ocean waters and the extent to which sea 1ce 
is formed Ultimately, 1b will require the collective 
efforts of many sciences to solve the major riddle, 
that of ice ages, but field-work will provide the 
foundation The field-study of glaciers, like all other 
field-studies, opens up a variety of further problems 
for others to discuss 

Speakers m the later part of the discussion were 
much exercised with the causal connexion between 
the recent glacial fluctuations and the present 
clhimatiqg developments Prof H W Ahlmann has 
already pointed out that the present clumatic improve- 
ment probably culmmated durmg the 1930’s and 
1940's, and that m North America the decade 1941— 
50 was characterized by somewhat lower temperatures 
and increased precipitation compared with the decade 


NATURE 


January 29, 1955 vo. 175 


1931-40° The most mportant factor so far 1n causing 
the recession of the glaciers in areas around the north 
Atlantic has almost certamly been the greatly m- 
creased ablation But as Prof. Manley pointed out, 
a series of wet cool summers like the one we have had, 
in 1954 might well alter the ratio of accumulation to 
ablation and cause a reversal of the present trend of 
glacier fluctuations, hence, climatic developments 
of the near future are of particular significance 

M M Swesrine 
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BRITISH COTTON INDUSTRY , 
RESEARCH ASSOCIATION 


ANNUAL GENERAL MEETING 


HE thirty-fifth annual general meeting of the 

British Cotton Industry Research Association 
was held at the Shirley Institute on Thursday, 
December 9, the chairman of the Association, Mr. 
N. G McCulloch, presided In his address he referred 
to the 1mpoitance of the long and valuable experience 
acquired by the Institute over thirty-five years, but 
he also pomted to the need for periodic reviews of 
policy m order that the Association should continue 


Ed 


to pursue the correct objectives He was particularly B 


concerned with the problems of developmg research 
results and the financing of such development, and 
with the continued need for close haon between 
Institute and mull, m which he thought the trade 
associations can play a considerable part The 
honorary treasurer of the Association, Mr J Lindley, 
reviewed the statement of accounts for the year, and 
reported that the mtroduction of the statutory levy 
has resulted 1n & considerable increase in the stability 
of the Association’s finances He warned members, 
however, that, particularly as a result of continumg 
inflation. but also because of the mcreasing demands 
bemg made by members, mcreased expenditure m 
the future was unavoidable 

Dr F C Toy, director of research, presented hus 
annual report, and described the previous year as 
one of great activity in which the maximum efforts 
of the staff had been required to meet the demands 
made upon them by members He made particular 
reference to the newly jomed doubling and condenser 
spinning members, for whom new programmes of 
work had been begun Dr Toy referred to the 


mereasmg popularity of the ‘Shirley’ automatic size ^ 


box (referred to by one member as “the greatest 
advance ever made in sizing technique"), and directed 
attention to a natural development from the size 
box—the new cold-slurry sizng process Another 
programme of work m its early stages was specially 
mentioned, namely, a fundamental study of the 
problems concerned with blending fibres, particularly 
man-made fibres, with cotton and with each other.” 
Dr Toy pomted out that the Institute now has a 
staff of four hundred and fifty, and he felt sure that 
the future is full of promise 

The Institute’s laboratories were open for mspection 
for two full days, when the whole of the staff was 
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“in the ease of handling the size 
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available for consultation, and thirty special exhibits 
had been prepared. For spinners, three practical 
results of the work of the Spmning Department were 
on view a new type of delivery box for use m the 
pneumatic conveyance of cotton, a guide for con- 
«trolling the arrangement of yarns in manifold threads, 
and the first part of a mmuature spmning plant for 
use m the mil For the more scientifically-mmded, 
apparatus was shown which had been designed for 
the study of factors affecting yarn behaviour durmg 
rng-spnung ‘This physical examination is a com- 
plicated one, demanding simultaneous measurement 
of such factors as balloon shape, yarn tensions and 
ring friction 
"7 In the Weavmg Department sizmg was m progress, 
usmg the automatic size box fed with cold starch 
slurries The use of these slurries 1s only possible 
because of the control exercised by the automatic 
size box, which compensates for viscosity changes 
that occur as the cold slurry 1s gelatinzed , there ıs 
considerable saving ın the boiling time required. and 
The samples of 
cloth woven from slurry-sized warps were shown to 
be quite satisfactory. Another exhibit concerned 
with sizing illustrated the work which is directed 
towards elucidatmg the difficulties arising 1n removing 
starch, durmg finishmg, from fabrics woven from 
spun viscose This work 1s fundamental and mvolves 
studying the effect of the rate of drymg on the 
solubilty of size films, and 1s related to studies of the 
molecular structure resulting from different drying 
lustones An exhibit in another department of the 
Institute showed the results of investigations of 
several new sizes, which had been examined from the 


pomt of view of ease of removal in fimshmg In the 
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Weaving Shed there was a demonstration of a 
pneumatic device designed at the Institute to prevent 
the defect of ‘lashmg-m’. This defect arises on 
certam multi-shuttle looms, when weft running from 
the fabric to a, temporarily moperative shuttle m the 
shuttle box ıs carried mto the fabric by the operative 
shuttle. 

In the Fmishmg Department, considerable mterest 
was aroused by a new expermental raismg machine, 
designed at the Institute to study fundamentally 
the process of raismg, and mutially the different 
types of drive to the raising rollers and thew power 
requirements. Much work has been done m this 
Department on measuring the areas of contact 
between mangle and calender bowls, and two simple 
methods were shown which have been specially 
designed for works use. The bowl deflexion indicator, 
for example, measures the deflexion of bowls under 
load and indicates the amount of camber required to 
correct for this, and to give regular mangling or 
calendermg along the length of the bowl Of par- 
ticular mterest to chemists were the results shown 


of an investigation on the mmmum requirements of 
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sodium hydroxide and sodium hydrosulphite for 
a number of vat dyes ın the pad steam-dyeing 
process 
The Rayon Department at the Institute is con- 
cerned with all fibres (other than cotton) which can 
be processed on cotton-type machmery, meluding 
viscose and cellulose acetate, and also nylon, “Tery- 
lene’ and other synthetic fibres. An mteresting exhibit 
was that of work which has proceeded for some years 
on the effect of molecular weight and molecular 
- arrangement on the tensile properties of cellulose 
acetate monofilaments. Also in the Rayon Depart- 
ment was a demonstration of methods of analysmg 
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fibre blends The development of these techniques 
was a necessary part of the fibre-blending programme 
referred to in hus address by Dr. Toy Crease- 
resistant rayon fabrics are now produced im large 
quantities, and an attempt 1s bemg made to relate 
the mechanical performance of these fabrics to the 
physical properties of the fibres and the chemistry of 
the various processes involved 

The Silk Department at the Institute serves a 
group of members who, before the War, were con- 
cerned almost solely with this fibre These members 
have more recently become mcreasingly interested 
m modern synthetic fibres, nylon and “Terylene’ in 
particular There was a demonstration of an experi- 
mental machine designed to investigate the hot- 
stretching of nylon and “Terylene’ The Department 
has done much pioneer fundamental work on the 
chemical constitution of silk fibrom and serium, 
particularly by chromatographic and X-ray analysis, 
and there was a demonstration of how the chemical 
constitution of different sulk fibroms affects some of 
their textile properties 

An exhibit of particular importance, and one which 
aroused great interest, was of thirty-five mstruments 
devised at the Shirley Institute for development 
work, and particularly for quality control in the mull 
Many of these instruments are now manufactured foi 
and sold by Shirley Developments, Ltd, the com- 
mercial subsidiary of the Association, recently set up 
to exploit ita inventions Prototypes of such instru- 
ments, and. mdeed, all new equipment, large or 
small, are made in the Institute's Engmeermng 
Department, which comprises drawing office and 
combmed engineermg and instrument workshop 
Examples of the productions of this Department were 
shown 1n the shop, meluding an experimental suction 
drier for the Finishing Department, and parts of the 
mumature spinning plant for mull use, mentioned 
above 

The Institute's work on the elimmation of problems 
in the mull due to static electricity 1s complete for the 
time, and there was a display of the various devices 
which have been produced This work on the 
elumnation of static has, however, stimulated a 
more fundamental programme on the mechanism of 
static production, which physicists were able to 
discuss with the members of the staff concerned 
This work may well be closely connected with the 
difficult problem of reducing the tendency of textiles 
to acquire temporary or permanent soiling, and the 
work of the Institute m this field was demonstrated, 
and more particularly an apparatus designed to 
measure atmospheric dirtiness, which has already 
received considerable use in mulls 

There are many empirical instruments and methods 
in commercial use for assessing the textile properties 
of fibres, yarn and fabrics, some of them origmatmg 
m the United States The policy of the Institute 1s 
to examme critically all such instruments and 
methods and report 1ts views to members Many of 
these methods were shown m operation 

The annual general meetmg gave members a fuller 
opportumity of visiting ther central research organ- 
ization than has been afforded smce the War The 
result was highly satisfactory in that there was a 
large attendance of more than seven hundred visitors 
Members and staff were equally pleased With the 
success of the occagsion—members with the wide range 
of the work proceeding, and the staff with the interest 
shown by the visitors and the extent to which their 
work was understood and appreciated. 
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OBITUARIES 


Sir Arthur Keith, FRS 


Wir the death of Arthur Keith on January 7, 
there has passed one of the most outstandmg 
exponents in his time of human and comparative 
anatomy and of physical anthropology 

Arthur Keith, the son of an Aberdeenshire farmer, 
John Keith, was born m 1866 In 1884 he entered 
Marischal College as & medical student, and was 
there brought under the influence of James Trail, the 
botanist, and John Struthers, the anatomist, both of 
whom provided a powerful mspiration which directed 
him towards a scientific career. After takmg medical 
qualhfications at Aberdeen, there followed a brief 
mnterlud&® when he undertook medical work for a 
gold-mining company ın Siam But ıt was an mter- 
lude of rmportance, for m his spare time Kerth made 
anatomical studies of the gibbons and monkeys which 
inhabit the tropical yungles of the Far East and thus 
laid the foundation of what was to become one of 
the main themes of his hfe's work, the comparative 
anatomy of man and apes His first paper in this 
field, which appeared m 1894, dealt with the hga- 
mentous structures of the catarrhie monkeys In 
hus autobiography (published m 1950), Keith records 
that on his return from Siam m 1892 he had already 
decided to embark on an anatomical career, but he 
had an anxious period of waitmg m very straitened 
circumstances before he was appomted lecturer in 
anatomy at the London Hospital Medical School He 
occupied this post for thirteen years, durmg which 
he fully establhshed his reputation as an anatomist 
by his work on the mechanism of respiration and on 
the comparative morphology of the heart, and by 
his important demonstration, m collaboration with 
Martin Flack, of the sinu-auricular mode of the heart 
In 1908 he was appomted to the much coveted 
position of Conservator of the Museum of the Royal 
College of Surgeons, & position which he occupied 
with great distinction until his retirement in 1933 

Arthur Keith’s name will always be hnked with 
the Museum of the Royal College of Surgeons, just 
as, in. his time, a reference to the College immediately 
called to mind the name of Arthur Keith. His dis- 
tingmshed predecessors were essentially academic 
zoologists and their interests scarcely encroached on 
the clinical field But, with his clinical interests and 
experience, Keith focused attention on the value of 
the Museum as one of the finest records of the 
structure and history of the human body, with 
particular reference to the surgical disabilities and 
disorders which may affect ıt No doubt he was 
better known m popular circles for his work on human 
evolution and fossil man, but he was no less well 
known in the anatomical and clinical field for his 
numerous and important contributions to the study 
of apphed anatomy In 1901 there appeared the first 
edition of his book “Human Embryology and 
Morphology", the sixth edition of which was pub- 
lished in 1947 The embryology of this book was not 
based (except to a very shght extent) on omgmal 
observations , but 1$ had the novel feature of hnkmg 
together the facts of embryological development with 
those of comparative anatomy and evolution, and of 
interpreting the former in terms of tho latter. For 
this reason 16 proved far more stimulating to students 
than the more academic and orthodox text-books on 
human embryology, and 15 has been very widely used 
for many years. It exemplifies particularly well the 
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remarkable facility which Keith possessed of clarifymng 
and ilummating an abstruse subject by presenting 1b 
in a rather unusual perspective - 

At the Royal College of Surgeons, Keith rapidly 
acquired a high reputation as a lecturer Although , 
by ordinary standards his delivery was not particu- ~ 
larly good—as a speaker he was somewhat halting 
and hesitant—he had a capacity for makmg such 
intzmate contact with his audience that each member 
almost felt that the lecturer was discussing problems 
with humself personally From 1910 onwards, Keith 
devoted more and more time to the study of fossil 
man, and soon came to be recognized as one of the 
foremost authorities on this subject The results of 
hus investigations were published partly ın book form~ 
(for example, “The Antiquity of Man", 1915) and 
partly in a series of scientific papers and essays Many 
of the conclusions which he formulated in his earher 
years, particularly his estrmates of & great antiquity 
for modern types of man based on remains such as 
the Galley Hull skeleton and the Ipswich skeleton, 
proved later to be founded on insecure evidence » > 
But it has to be realized that at that time fossil 
specrmens of early man were very few and very 
fragmentary, and many of the techniques which are 
available to paleo-anthropologists to-day were as yet 
undeveloped One of Kerth's outstandmg character- 
istics was a combmation of great mtellectual honesty 
with a smcere humility, a combmation which is surely 
a mark of the truly scientific mind, and he was always 
teady to admit errors of mterpretation when the 
accumulation of evidence demonstrated these Per- 
haps no instance of this characteristic 1s more striking 
than his immediate acceptance of the fraudulency of 
the Piltdown specrmens when the evidence for this-~ 
was placed before him last year As a matter of fact 
(though he did not himself realize ıt at the time) 
Keith actually took the first step which forty years 
later led to the exposure of the forgery, by demon- 
strating that the Piltdown skull was that of a large- 
bramed individual sumiar to Homo sapiens and by 
no means the microcephalic and somewhat simian 
type of skull which had been exhibited m the first 
reconstruction from the fragmentary remains 

In 1927, Keith was president of the British 
Association, and 1b was the result of his mfluence on 
that occasion that Darwin’s old home, Downe House, 
was acquired by the British Association. It was also 
hus influence which led the late Su Buckston Browne , 
to buy and endow an estate near by for use as an 
institute of experimental surgery. When Kerth 
retired from his position as Conservator of the Royal 
College of Surgeons m 1933, he was appomted Master 
of the Buckston Browne Institute, and occupied that 
position until he died He contmued his anthropo- 
logical work there, and m 1939 there appeared (in 
collaboration with T D McCown) what was perhaps 
one of his best works in this field, an elaborate and 
careful study of the remains of paleolithic man which 
had been found at Mt Carmel m Palestine. He also 
published m 1948 a book on “A New Theory of 
Evolution”, m which he stressed (and m some ways 
perhaps rather overstressed) the factor of social 
segregation m racial diversification, and m 1950 his 
“Autobiography” appeared 

Sir Arthur Kerth's scientific emmence brought him , 
many honours and distinetions, but he remained 
always a modest and unassummg man. Above all, 
he wil be remembered for hus kmdly personality 
He was (as he himself records m his autobiography) 
an individuahst and did not make friends very 
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easily among his mmmediate colleagues, but, for all 
that, he earned an affectionate regard from everyone 
who had met him, even from the most uncompiomis- 
ing of his scientific opponents 

W E Le Gros CLARK 
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> Mr J E Sears, CBE 


JOHN EDWARD SEARS, formerly supermtendent of 
the Metrology Division of the National Physical 
Laboratory and, until recently, president of the 
International Commuttee of Weights and Measures, 
died suddenly in Teddington Memorial Hospital on 
December 21 at the age of seventy-one 
The son of the late John Edward Sears, formerly 
member of parliament for Cheltenham, he was 
educated at Mil Hil and St John’s College, Cam- 
bridge, of which he was a Scholar He obtained first- 
classes m mathematics and mechanical sciences and, 
in 1907, was awarded the University’s John Winbolt 
Prize for studies m civil engmeermg He served 


^an apprenticeship with Wigham Rıchardson, Ltd, 
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Walker-on-Tyne In 1910 he jomed the National 
Physical Laboratory to take charge of the metrology 
section of the Physics Division and thus became 
responsible for maintaining the Laboratory standards 
of measurement m length, mass, area, volume and 
density, as well as for the associated verification work, 
including the testing of precision engmeerimg meas- 
wing equipment and gauges In 1913, as a con- 
sequence of the transfer of test work from Kew 
Observatory to Teddington, the testing of watches, 
chronometers, hydrometers, barometers and aneroids 
was added to the duties of Mr Sears’s section 
Duwing the First World War these duties greatly 
thereased, especially 1n the development of enginee1mg 
standards, measunng techniques and apparatus for 
the verification of all types of mit gauges, of which 
more than a milhon were tested at the National 
Physical Laboratory—a demand upon tbe Laboratory 
which arose from the application by the Ministry of 
Munitions of the prineiples of interchangeable manu- 
facture to quantity production of weapons and 
ammunition For his services to the country, Mr 
Sears was made C B E. 1n 1920. Another consequence 
was that his section became established m 1918 as 
the Metrology Division, with himself as its first 
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Rhodesia University College Appeal 


Tae maugural board of the Rhodesia University 
College has prepared a handsome illustrated brochure 
for circulation as a part of its campaign for funds 
and with the object of publicizing the College 
generally (see also p 181) Messages are recorded 
therem from Lord Llewellyn, the Governor-General 
of the Federation of Rhodesia and Nyasaland, from 
Sir Godfrey Huggins, the Prime Minister of the 
Federation, and from other distinguished men An 
outhne of the history of the founding of the Rhodesia 
University College 1s given, and the ‘special relation- 
ship’ with the University of London which will exist 
in the early years is discussed An artist's drawing 
of the University as ıt 1s expected to appear when 
the proposed buidmgs are completed shows an 
imaginative treatment of the site, which ıs on the 
outskirts of Salsbury, Southern Rhodesia The 
£450,000 for which the present appeal is launched 1s 
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supermtendent, a post that he held until his retue- 
ment in 1946 Durmg 1921-32 he was concurrently 
deputy warden of the standards at the Board of 
Trade 

Mr. Sears’s pioneer work m metrology 1s without 
parallel m Britam He combmed outstanding powers 
of leadership and organization, a broad scientific 
knowledge, a fiar for design and a clear perception 
of the basic metrological prmeiples These qualities, 
with his numerous contributions to the hterature, 
his mitiation and supervision of several researches 
of fundamental mportance and the many examples 
of prototype measuring equipment developed under 
his personal direction, brought the Laboratory inter- 
national renown in the subject which was of such 
absorbing interest to hm Among the werk with 
which his name is especially associated may be 
mentioned a determination of the yard and the metre 
in wave-lengths of light, and of the refractive index 
and dispersion of air 

Mi Sears was a member of the Institution of 
Mechanical Engmeers and m 1948 he was awarded 
part of the Institution’s Clayton Prize for his services 
to engineermg science and manufacture by research 
and development ın metrology and gaugmg Huis 
presence on committees of the British Standards 
Institution was always m demand, particularly as 
chairman, and he continued his work for the 
Institution until the end He was a member of the 
Hodgson Committee of the Board of Trade which 
1eported ın 1951 1ts recommendations for the revision 
of weights and measures legislation Only in October 
last he retired from the International Committee of 
Weights and Measures, to which he had been elected 
m 1930 His election as president in 1946, a position 
of considerable mfluence and renown m the inter- 
national metric organization, was a great honour not 
only to himself but also to the United Kingdom 

In earlier days Mr Sears was a skilled exponent of 
the English style of skating, and he took a leading 
part m many of the social activities of the National 
Physical Laboratory He had a keen mterest m 
gardenmg and was a Fellow of the Royal Horti- 
cultural Society He marned m 1919 Kathleen Lucy, 
daughter of the late Edward Wadsworth, who 
survives him together with a son and two daughters 

H Barrer. 
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the balance still needed of the £2,000,000 required 
durmg the early years of the College’s existence 
Subscriptions and any requests for further mforma.- 
tion should be addressed to the Secretary, Rhodesia 
University College, 115 Baker Avenue, Salsbury, 
Southern Rhodesia. 


Dr Walter Adams, CMG, OBE 


Dr. WALTER Apams has been appomted the suc- 
cessor of Dr W Rollo as primeipal of Rhodesia 
University College from November 1955, when Dr 
Rollo's mterim appomtment comes to its close Dr 
Adams 1s at present secretary of the Inter-University 
Council for Higher Education in the Cologies, an 
appomtment which he has held smce the inception 
of the Council m 1946 He was born in 1906, and 
graduated at University College, London, with first- 
class honours in history, m 1926. Between 1926 and 
1933 he held a number of research and teaching 
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appomtments in history m the University of London 
In 1933 he became general secretary to the Society 
for the Protection of Science and Learning, a body 
which did mvaluable work in helpmg to place 
academic refugees from Germany and other places m 
suitable posrtions In 1938 he became secretary of 
the London School of Economies and Political 
Science, University of London—a position which he 
held until he took up his present one, though durmg 
1941-45 he was seconded for service with the Foreign 
Office, spending some time m Washington as deputy 
head of the British Political Warfare Mission to 
the Umited States He was made OBE m 1945 
and CMG. in 1952 In his present post, Dr Adams 
has necessarily travelled widely and has obtamed 
much egperence of the problems of university 
education in Colonial territories Early m 1954 he 
was awarded the honorary degree of LL D by the 
Royal University of Malta He will take to the 
Federated Territories of Central Africa, which he 
already knows, & knowledge of the educational 
problems to be faced m multi-racial territories which 
few can rival The great experiment m higher 
education upon which Central Africa 1s about to 
embark needs men of imtegiity, experience and 
forcefulness for ıts successful outcome, and m Dr 
Adams a principal has been found who, hke Dr 
Rollo before hım, enjoys to the full these and many 
other distinguished attributes. 


Sir. Bernard Keen, FRS. 


Sm BERNARD KxEN, who has been director of 
the East African Agriculture and Forestry Research 
Organization since 1947 (see Nature, 160, 184, 
1947), 1s retimng m August He was the first physicist 
to tackle soil problems m Great Britam This 
pioneering work at Rothamsted Expermental Station 
opened up a hitherto neglected hne m pure physics— 
the study of water distribution and movement m 
porous materials—as well as providmg practical 
appheations to agriculture, notably 1n soil cultivation, 
evaporation and transpiration Hydrological prob- 
lems of much importance m connexion with water 
resources were also clarified by the work of the Soil 
Physics Department Apart from two years second- 
ment (1929-31) to reorganize the Imperial Institute 
of Agricultural Research m India, and extensive 
visits to the Umted States and South Africa, he 
remamed at Rothamsted as head of the Sol Physics 
Department and assistant director until 1943 During 
1943-45 he was scientific adviser to the Middle East 
Supply Centre In 1946 he was appomted adviser on 
soil conservation to the Government of Palestine, 
and chairman of a UK Government Mission to 
West Africa on vegetable od production In 1947 he 
made an extensive tour of East Africa to advise on 
regional research The outcome was the adoption of 
a Colomal Development and Welfare Scheme to 
create the East African Agriculture and Forestry 
Research Organization, of which he became the first 
director A nucleus of staff was available at the 
East African Agricultural Research Institute at 
Aman in Tanganyika, which was absorbed mto the 
new Orgamzation The staff was imcreased by 
1ecruitment as the laboratories and experimental 
farm at the new headquarters near Nairobi approached 
completion Much attention was given to the m- 
portant problems of co-ordmation between the long- 
range research of a regional organization and the 
territorial investigations conducted by the Agri- 
culture, Forestry and Vetermary Departments of 
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Kenya, Tanganyika and Uganda Close liaison was 
also established with other bodies, such as the Cotton 
Research Station of the Empire Cotton Growing 
Corporation, the East African Tea Research Institute, 
the Overseas Food Corporation, and the Tanganyika x 
Sisal Association Research Station ~~ 


Chemistry at Glasgow 
Prof D H R Barton, FRS 


D H R Barron, who has been appointed regius 
professor of chemistry m the University of Glasgow 
m succession to Prof J W Cook (see Nature, 173, 
61, 1954), graduated at the Imperial College of 
Science and Technology, University of London, m 
1940 He obtained the Ph D degree for work under- 
Sir Ian Heilbron m 1942 and engaged in government r 
work during 1942-44 After a short time m mdustiy, 
he returned to the Imperial College to work m the 
Department of Inorganme and Physical Chemistry 
under Prof H V. A Briscoe, at first as a yunior 
member of staff and later as an ICI Research 
Fellow: After a year as visiting lecturer m ther- 
chemustry of natural products at Harvard University, 
where he understudied Prof R B Woodward, Dr 
Barton returned to Britam to take up an appoint- 
ment as reader m organie chemustry at Birkbeck 
College, University of London, he was elected pro- 
fessor of orgamic chemistry m the University of 
London m 1953 Prof Barton was Harrison Memorial 
prizeman of the Chemical Society in 1948 and the 
first Corday-Morgan medallist of that Society m 1951 
In 1952 he was a Tilden lecturer of the Chemical 
Society and was elected to the fellowship of the Royal 
Society in 1954 His scientific work 18 summarized 
in more than a hundred scientific communications ™ 
m organic and physical-organic chemistry He 1s 
responsible, ın part, for the development of moleculas. 
rotation correlations and conformational analysis, 
concepts which are contributmg greatly to the 
current rapid growth of aheyche natural-pioduot 
chemistry 


The International Union of Biochemistry 


Tse Ínteinational Union of Biochemistry, which 
was founded on March 1, 1953, was formally con- 
stituted at its first general assembly, held m London 
durmg January 5-6 Of the fifteen countries which 
adhere to the Union to date, the followmg twelve 
were represented at the Assembly Austria, Belgium, « 


Denmaik, France, Germany, Italy, Japan, the 
Netherlands, Sweden, Great Britan, USA and 
USSR The Assembly elected the Council of 


the Umon, and the Council appomted fiom among 
its members the following office-bearers President, 
Prof M Florkin (Belgium), Z^easwe, Prof E H 
Stotz (US A), Secretary-Gene al, Prof. R. H. 8. 
Thompson (Great Britain) The following delegates 
from the various countries at present adhermg , 
to the Union make up the remammg members 
of the Council Prof S8 Akabon (Japan), Prof J 
Courtois (France), Academician V A Engelhardt 
(USSR), Prof A H Ennor (Austraha), Prof K 
Felix (Germany), Prof E Hammarsten (Sweden), 
Prof. O Hoffmann-Ostenhof (Austria), Prof K 
Linderstrem-Lang (Denmark), Prof. K Lohmann 
(Germany), Prof R Nicolaysen (Norway), Prof S. 
Ochoa (U S A ), Academician A.I Oparme (USSR), 
Sir Rudolph Peters (Great Britam), Prof J Roche 
(France), Prof A Rossi-Faneli (Italy), Prof A. 
Virtanen (Finland) and Prof. H. G. K. Westenbrink 
(Netherlands) Sir Charles Harmgton, the former 
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chairman of the International Commuttee for Bio- 
chemistry which was set up at the first International 
Congress of Biochemistry at Cambridge m 1949, was 
elected an honorary member of the Council. Fol- 

- lowing on the unanimous decision of the Assembly, 

“a formal application has now been made on behalf of 
the Union for adherence to the International Council 
of Scientific Umons 


British Universities Film Council 


Tux report of the British Universities Film Council 
for 1953-54 is the sixth smece its foundation, which 
was largely due to the mitiative of members of the 
University Educational Film Council of Cambridge 

~The Council has welcomed the Universities of Aber- 
deen and Manchester to ordmaiy membership, 
making this total now thuty-one, the Scientific 
Film Association has been admitted to associate 
membership The report refers to a few of the many 
activities of the British Universities Film Council, 
one of which is the issue to all member institutions 

""of a card index giving full particulais of 16-mm 
films hkely to be of use at some stage or other m 
teaching at university-level or research This hst 1s 
useful for prelummary reference purposes and gives, 
under subject headings, the titles of index films 
Reahzmg that such a carefully prepared and com- 
prehensive list may be of value to many people and 
organizations besides their members, the British 
Universities Film Council has made copies available 
to all who are interested They may be obtained 
from the Catalogue Secretary, Royal Technical 
College, Glasgow 


Health Education throughout the World 


THe Fifth Woild Health Assembly, held in May 
1952, made provision for the convening of an expert 
committee on the health education of the publie 
This committee held its first meeting in Pais during 
December 1953, and its report has now been pub- 
hshed (Technical Report Series No 89 Expert 
Committee on Health Education of the Pubhe First 
Report Pp 41 (Geneva  Woild Health Organ- 
ization, London HM Stationery Office, 1954 ) 
1 Swiss franc, 1s 9d net, 025 dollar) The 
committee tried to outline the way people learn, 
and the role of the educator in health programmes , 
to state the broad prmciples of programme plan- 
ning, evaluation and organization, and to describe 
the development and use of methods and media, 
and the desirable trammg of personnel Particular 
attention has been given to the importance of 
the learnei, the ‘consumer’ of health education , 
too often in the past health education activities have 
relied on the wide use of educational media with 
insufficient consideration of the people for whom 
they were mtended. The report also contains 
examples of how actual health education campaigns 
have been carried out m rural, semi-rural and urban 
areas It would be mteresting to know whether health 
educators throughout the world gain more from these 
three short case-studies or from the detailed state- 
ment of general prmerples which forms the bulk of 
the report 


Interaction in Effects of Plant Growth Substances 


VARIOUS mteractions m the physiological effects of 
growth substances on plant development have been 
mvestigated and discussed by G E Blackman and 
R C Robertson-Cunmghame (J Exp-Bot, 5, No 14, 
184, 1954) The mtenelated effects of 3-indolyl- 
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acetic acid and sodium 2 4-dichlorophenoxyacetate 
on the growth and development of Lemna mnor and 
Hehanthus annuus have been investigated by means 
of multifactorial experiments, mvolving three to five 
levels of each compound A clonal population of L 
minor was maintamed under constant conditions of 
light (550 foot-candles) and temperature (25° C ) and 
the growth regulators were added to a phosphate- 
buffered culture solution (pH 5 1) which was changed 
every two days In the H annuus experiments the 
compounds, in aqueous solution, were placed by 
means of a mucro-pipetie on the leaves of young 
plants grown in a greenhouse o1 m the open Indolyl- 
acetic acid, at concentrations up to 25 ppm, 
mereases the relative growth-rate of L minor on 
either a dry-weight or frond-area basis » Sodium 
dichlorophenoxyacetate at 0 025 ppm. has little 
effect on growth, but at and above concentrations of 
02 ppm growth ıs depressed The ratio of frond 
area to total dry weight 1s mereased by indolylacetic 
acid, but 1s depressed by the phenoxyacetate In 
the presence of mdolylacetic acid, more particularly 
at the higher levels, the relative inhibition of growth 
caused by sodium dichlorophenoxyacetate 18 reduced 
Various results with Hehanthus annuus are also 
described The authors conclude that the results 
which they have obtamed m these experiments 
cannot be explamed on the concept of wholly 
additive effects There is evidence that the com- 
pounds can mutually mterfere m their actions, and 
it would seem that more than one mechanism 1s 
mvolved. Many of the results can be satisfactorily 
interpreted on the basis that the two compounds act 
on & common system and that they compete with 
one another, but the results are not compatible with 
the postulate that the dichlorophenoxyacetic acid 
directly inactivates mdolylacetic acid. 


Some Tungsten and Molybdenum Products 


ELECTRO-ALLOYS, Lrp, 47-49 Brunel Road, 
Acton, London, W 3, have issued an attractive and 
informative ilustrated catalogue of their tungsten 
and molybdenum products The content 1s printed 
in three languages—Englsh, French and German— 
and covers the use of tungsten as a contact material, 
tungsten and molybdenum as lead-in-wires for glass 
to metal seals, tungsten welding electrodes for 
inert-gas are welding, molybdenum tubes and rods, 
tungsten anodes for X-ray tubes, tungsten and 
molybdenum heaters for vacuum metallizing plant 
and for other special components required for the 
electronic and associated industries. The technical 
and physical characteristics of the two metals are 
clearly stated, whereas both metals have high 
melting points, low coefficients of thermal expansion 
and relatively good electrical conductivities at room 
temperature, them mechanical properties differ in 
that tungsten cannot be turned, threaded or drilled 


The British Gelatine and Glue Research Asso- 
ciation 


THe annual general meeting of the British Gelatine 
and Glue Research Association was held on Decem- 
ber 8 at the Connaught Rooms, London, W C2 
Mr S G Hudson (Messrs Richard Hodgson and 
Sons, Ltd.), chairman of council, was in the chair 
In presenting the annual report, Mr Hudson com- 
mented on the extent of the Assoctation’s scientific 
publications, and on the facihtzes now available to 
assist member firms Mr A G Ward, director of 
research, deseribed how the original decision of the 
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industiy, to concentrate the work of the Association 
on fundamental research, was gradually giving rise 
to results of practical significance Mi G W Odey 
(Messrs Barrow, Hepburn and Gale, Ltd.) was 
re-elected piesident Mr Odey stressed the import- 
ance of applymg the most intensive scientific 
examination to natural products to make the greatest 
use of the structure with which they have been 
endowed There were no changes in the Council or 
Committees of the Association 


Agricultural Scholarships 


Tue Ministry of Agnéulture and Fisheries 1s 
offermg a hmrted number of senior and junior 
scholarships to the sons and daughters of agricultural 
workmea, smallholders and other rural workers, and. 
to persons who have been paid workers on the land 
for at least three years The scholarships are for 
courses in an agricultural or allied subject, mcluding 
veteimary science, at university departments of 
agriculture, agricultuial colleges and farm institutes 
Candidates must have attained the age of seventeen 
by September 30 Fuither information can be 
obtained from the Secretary, Ministry of Aguculture 
and Fisheries (Room 313), 1 Cambridge Terrace, 
Regent’s Park, London, N W.1, or from education 
offices of county councils 


The Night Sky in February 


Furt moon occurs on Feb 7d Olh 43m, UT, 
and new moon on Feb 22d. 15h 54m The following 
conjunctions with the moon take place Feb 5d. 
07h, Jupiter 2° N , Feb. 14d 14h, Saturn 6° N , 
Feb 18d 21h, Venus 1° N , Feb 21d 08h, Mercury 
05°S , Feb 26d 20h, Mars 4^ S Mercury sets at 
18h 25m, on Feb. 1, which ıs about 1} hr after 
sunset, and will be visible ın the western sky , but 
the planet ıs rapidly drawing closer to the sun, with 
which i6 is m mferior conjunction on Feb 12 
Towards the end of the month 16 rises about an hour 
before the sun, but 1ts declination 1s then 15° S and 
it will not be an easy object to see Venus rises at 
4h 45m, 5h, and bh 10m at the begmnung, middle 
and end of the month, respectively, and 1s visible in 
the eastern sky , but owmg to 1ts fairly laige southern 
declination ıt does not attam a great altitude Its 
stellar magnitude varies from —4 to —3 8 and the 
visible portion of its Ulummated disk from 0 547 to 
0 650 The distance of Venus from the earth varies 
from 67 to 86 millions of miles durmg February 
Mars sets about 22h 25m during the month and 1s 
visible m Pisces from which 16 moves into Aries, its 
stellar magnitude varymg from 1 2 to 1 4, largely 
owing to its distance from the earth mereasing by 
nearly 20 milhon miles durmg February Jupiter 
sets in the mornmg hours, bemg visible durmg the 
night, its times of setting are 7h, 6h and 5h, on 
Feb 1, 14 and 28, respectively, and it has a west-- 
waid movement mn Gemmi, its stellar magnitude 
varying from —2 1 to —2 0, the decrease m bright- 
ness bemg due to rts distance from the earth increasmg 
by 23 millon miles during the month Saturn rises 
at lh 55m, lh 05m and 0h 10m. at the begmning, 
muddle and end of the month, respectively It moves 
slowly towards y Librae but is stationary at the end 
of the month, after which ıt has a westward move- 
ment Its stellar magnitude is 0 7 at the begmning 
and 0 65 at the end of the month, owmg to rts dis- 
tance from the earth decreasing by 42 million miles. 
Occultations of stars brighter than magnitude 6 are 
as follows, observations bemg made at Greenwich 
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Feb. Id. 0h 19 0m, € Anu (D), Feb. 2d 19h 
14 8m, 103 Tau (D), Feb.3d 18h 11 9m, 3 Gem 
m (D), Feb 4d lh 05 3m, u Gem (D), Feb 4d 
lh. 46 6m, u Gem. (R), Feb. 4d 23h 45 7m, 
56 Gem (D), Feb 10d. 6h 014m, 13 B Vir (R), * 
Feb 28d 19h 02 6m, 133 B. Tau (D), Feb 28d“ 
29h 08 3m, 32 Tau (D), where R and D refer to 
reappearance and disappearance, respectively. 


Announcements s 


Tue second International Seaweed Symposium 
will be held in the Norwegian Technical University, 
'Trondheun, durmg July 13-17 Further information 
ean be obtained from Prof T Braarud, Bhndern, 
Oslo. d 


THE annual conference of the Museums Association 
will be held at Birmingham during July 4-9 Furthei 
information can be obtamed from the Secretary, 
Museums Association, 33 Fitzroy Street, Fitzroy 
Square, London, W 1 


THe eighth Laboratory Animals Bureau Congress- 
wil be held in Oxford durmg March 28-29 The 
third symposium on ‘Breeding of Laboratory 
Anmals”, organized by the Bureau, will be held at 
the Royal Society of Medicine on May 9 Fuither 
mformation can be obtained from the Laboratory 
Animals Bureau, MRC Laboratories, Holly Hull, 
Hampstead, London, N W 3. 


Tux annual Spring Conferences in the Department 
of Industrial Metallurgy, University of Bummgham, 
will be held durmg March 14-15 The subject for 
March 14 will be “Graphitization ın Cast Irons", and 
for March 15 “The Structure and Properties of 
Electrodeposited Metals and Alloys” Further ~ 
information can be obtamed from the Secretary, 
Department of Industrial Metallurgy, The University, 
Birmingham 15 


Tue Massachusetts Institute of Technology 1s 
offermg assistantshrps and fellowships for students 
taking the two-year course leading to the degree of 
master of science 1n industrial management Assistant- 
ships are valued at 1,640 dollars and fellowships at 
2,300 (3,000 for married students) dollars a year 
Further information can be obtamed from the 
Charman of the Giaduate Commuttee, School of 
Industrial Management, Massachusetts Institute of 
Technology, Cambridge 39, Mass, USA 


Tue Trustees of the Lady Tata Memorial Fund” 
mvite appheations for grants, scholarships or fellow- 
ships for research on diseases of the blood, with 
special reference to leukemia, durmg the academic 
year beginning on October 1, 1955 Further particu- 
lars and forms of application may be obtamed by 
writing to the Secretary of the (European) Scientific 
Advisory Committee, Lady Tata Memorial Trust, 
38 Old Queen Street, London, S W.1, applications | 
must be submitted before March 31. 


Tue Worshipful Company of Glass-Sellers of Lon- 
don 1s offermg up to fom scholarships in glass tech- 
nology tenable at the University of Sheffield which, 
in suitable circumstances, qualify for supplementation 
by the Mmistry of Education up to the full value of 
State scholarships The scholarship exammation 
consists of papers m chemistry, physics and pue-* 
mathematics (two as primary subjects and one as a 
secondary subject) together with an English language 
paper. Applications for entry should be made to the 
Registrar, University of Sheffield, Sheffield 10, before 
February 26 
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SURVEY OF FIELD THEORY 


e 


OST meetings of the Physical Society are 
intended either for the presentation of origmal 
papers or for hearmg a special lectme by a dis- 
tinguished scientist, usually the recipient of one of 
the Soerety's awards The meetmg held at the 
University of Brmmgham on December 14-15 was 
~of a rather different type. It may fairly be described 
' as a conducted tour of one of the most interesting 
regions of the frontier of our present knowledge The 
‘guides’ were a team of specialists on field theory, 
under the leadership of Prof R. E Peierls, who gave 
the mtroductory lecture on the first day, when the 
president of the Physical Society, Prof H S W 
~“Massey, took the char The meeting was intended 
for experimentalsts with a general knowledge of 
quantum mechanies and for theoreticians who do not 
specialize in field theory 
The lectures themselves were highly condensed 
summaries, so that ib is not possible to summaxize 
them further, but a general indication of their con- 
tents may be of interest to readers of Nature Prof 
Peierls, ın the opening lecture, introduced. the funda- 
mental ideas, starting with a consideration of the 
normal modes of vibration of a solid He emphasized 
the method of specifymg quantum numbers for the 
different frequencies and derived from this the picture 
“of ‘sound quanta’ These sound quanta, known as 
‘phonons’ m the physics of the solid state, carry the 
vibrational energy like separate particles Prof 
Peierls then discussed the Fourier analysis of the 
electromagnetic radiation field and its quantization 
Again the quantum numbers for different frequencies 
specify the field, and the photons replace the phonons 
He extended the description to static fields con- 
sidered in terms of an exchange of longitudinal 
photons between the charges The skeleton m the 
cupboard—the infinite energies— was brought out, 
rattled and then put back agam Field theorists 
appear to have a normal vibration between two 
states’ in one they beheve they have solved the 
«problem of the infinities, and in the other they know 
that they have not Just at present, the first state 
seems to have the higher occupation number Prof 
Peierls described the virtual processes in which the 
field theorist becomes a dishonest accountant who 
embezzles energy but 1s never found out because he 
makes restitution withm & time fixed by the uncer- 
tainty relation 
Dr A Salam (St John's College, Cambridge) gave 
„æ more detailed analysis of field quantization and 
extended the analysis to a field of "photons of non- 
zero rest mass" defined by the Klem-Gordon 
equation He showed that the ‘particles’ had some 
at least of the properties of m-mesons He expounded 
and re-mterpreted the Dirac theory of the electron 
Dr P T Matthews discussed interaction between 
fields and analysed & number of virtual processes 
These virtual processes play a very important part 
in, and are a distinctive feature of, modern field 
theory The scattermg of a photon of frequency v 
by an atom which has two states of energy E, and 
E, 1s regarded as including an mtermediate_ process 
in which the photon is absorbed and the atom goes 
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from JE, to E,, but since hy is not even approx- 
mately equal to E, — Ho, energy 1s not conserved m 
this process However, there 1s a second process m 
which the photon 1s emitted m a new direction and 
the atom returns to its origmal state The second 
stage also ‘breaks’ the conservation law, but the 
two stages taken together do not, and there 1s no 
observable breach of the law The ‘erdimary 
physicist? who 1s just reconciling himself to this 
situation is then told that he must also accept a 
situation in which the photon 1s emitted from the 
atom in changing from state E, to state E, that 1s, 
‘before’ the absorption of the meident photon He 
18 in the position of a bank manager who has agreed, 
1n principle, that he will grant overdrafts and 1s then 
approached by someone who wishes to ‘open an 
account? with an overdraft! As Dr Matthews 
showed, there 1s no logical difference, but the psycho- 
logical impact of the unfamuhar idea 1s sharper. He 
showed that successrve virtual processes may produce 
unexpected observable effects This gave a theory 
of the Lamb—Retherford shift and of the ‘anomalous’ 
magnetic moment of the electron He explained the 
difficulty of meson theory which arises because the 
fundamental constant g/fic 1s probably of order 10, 
whereas the corresponding constant im electron 
theory, e?[he, 1s 1/137 

Durmg the discussion on these papers, experi- 
mentalists asked what the field theorists had to say 
about experiments ın which particles seem to be very 
individual, for example, the observation of the 
tiack of a meson m an emulsion Prof Peierls stated 
the conditions m which the particle concept remains 
useful, but emphasized that the field concepts are an 
essential feature of any relativistic theory of inter- 
actions There was a certain amount of friendly 
banter between the lecturers and some of the experı- 
mentalsts m the audience concerning the question 
whether theory had preceded or followed certain 
experimental results If an onlooker may comment 
on this private contest, I feel that life would be 
dreadfully dull for the experimentalist if the 
theoretician could predict m advance the results of 
his experiments The theory which 1s most useful to 
the expermentalist ıs the one which most cleaily 
defines a Imnited area in which crucial expeii- 
ments may be expected to produce important 
results 

The three lectures on the second day dealt chiefly 
with field mteractions Dr Matthews considered the 
information about spin, parity, ete , which ıs derived 
from studies of the dismtegration of z-mesons and 
therr interactions with nucleons. The independence of 
charge shown by nucleon-nucleon forces was discussed 
and the concept of isotopic spm was mtroduced Dr 
G Feldman described meson production and scat- 
termg experiments, giving particular attention to the 
lugh-energy resonance effects obtained with protons 
produced m the large accelerators Prof Peierls gave 
the concluding lecture, m which he summed up the 
earlier discussions and described some of the difficult 
unsolved problems connected with the heavier mesons 
and the hyperons He referred—perhaps a httle 
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wistfully—to the period in the ’thirties when i$ was 
beheved that an understanding of the dimensionless 
constant e?|ho was just around the corner, and that 
with this understanding all problems of fundamental 
particles and nuclear forces would be solved . 
whereas to-day people don’t know where to 
sto 

The Physical Society and the organizers made the 
conference open without fee to all who were inter- 
ested. Probably about half those present were 
Fellows or student members of the Society and 
rather more than half were visitors to Birmingham 
The total attendance was 135 Among this large 
number, there must have been a few whose back- 
ground knowledge was msufficient, but the interest 
and erfthusiasm of the meetmg was mamtained 
throughout, the audience at the last lecture was not 
noticeably less than that at the first Inquiries 
revealed a general feeling that an additional day or 
half-day to give time to assimilate the material would 
have been useful, but this statement was repeatedly 
accompanied by expressions of admuration for the 
excellence of the lectures It was possible to treat so 
much material m a short time only because very 
great care had been taken to devise a treatment 
which avoided all purely mathematical difficulties 
while revealmg the essential unsolved problems of 
physical understanding 

In concluding this report, ıt is reasonable to ask 
whether this meeting should form an example for 
some future meetings of the Physical Society If 
specialists in some other fields are prepared to give 
as much thought to the problems involved m 
explaining thew work to other physicists, then they 
may also succeed , for example, a similar treatment 
of problems of supersonic flow might be very mter- 
esting Other scientific societies may also find 
occasional meetings of this type acceptable to ther 
members R W DrrCHBURN 


THE GEOGRAPHICAL 
ASSOCIATION 


HE annual conference of the Geographical 
Association held at the London School of 
Economics durmg January 4-7 concluded a further 
eventful year m the life of the Association, although 
the year’s activities were sadly clouded by the death 
of Dr O. J R Howarth, the nmnmediate past- 
president, and also of Sr John Myres, a trustee, 
past-president and very staunch friend of the 
Association 
A very successful spring conference was held amid 
dehghtful surroundmgs at Exeter, and the summer 
school, under the leadership of Mr R C Honeybone 
and Dr K A Smnhuber, embarked on a new venture 
by meetuig at Sistrans, near Innsbruck A second 
party of members also attended in August the Inter- 
national Conference of Teachers of Geography held 
at Hilversum As an outcome of this meeting the 
Geographical Association's office was adopted as the 
headquarters for the International Union of Associa- 
tions of Teachers of Geography As the central 
co-ordinatmg body, the Association has now assumed 
responsibility for the development and exchange of 
ideas among teachers of geography throughout the 
world The Association has also sponsored courses 
foi teachers ın co-operation with the Norfolk 
Education Commuttee at Wymondham College, with 
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the Derbyshire Education Commuttee at Buxton, 
with the Lancashire Education Commuttee at Man- 
chester, and with Institutes of Education at London, 
Nottmgham, Leeds and Reading 

A lively branch activity continues, five new > 
branches bemg formed durmg the year, thus bringmg- 
the total to forty-six, and the membership has risen 
accordmgly and now approaches the four thousand 
mark The Association has watched with care the 
status of geography 1n the schools, and one smportant 
matter upon which questions were asked in the 
House of Commons was concerned with the changing 
regulations of the Scottish Universities Entrance 
Board Action was taken jomtly with the Royal 
Geographical Society and the Institute of British 
Geographers in this stance At present considerable " 
interest 1s focused upon the position of geography m 
secondary modern schools, comprehensive schools 
and technical schools 

The three hundred and fifty teachers and lecturers 
who attended the annual conference were thus able _ 
to note with satisfaction a year of continumg vigorous 
activity under the presidency of Prof S W Wool- 
dridge In a stimulating and provocative presidential 
address on the "Status of Geography and the Role 
of Field-work”, Prof Wooldridge directed attention 
to the need for a closer lason between university 
and school practitionérs of the subject, and to the 
problem of achievmg balance between the presenta- 
tion of matter and methods of teaching m the traming 
colleges The prmoiples of field-work were enumerated 
and the need for local studies was emphasized, 
while the work of the Coune:l for the Promotion of 
Field Studies was described together with the geo- 
graphical facilities available at the four centres" 
at Jumper Hall, Flatford Mill, Malham Tarn and 
Dale Fort. 

The wide range of interests of the geographer was 
well illustrated by the supporting lectures Mr 
T. H Elkins spoke on Lióge and the problems of 
southern Belgium, Mr D J Smolam gave the results 
of a study m historical geography of some Surrey 
farms in the eighteenth and nmeteenth centuries, Dr 
F. G Hannell lectured on the activities of the British 
Schools Explormg Society, and Mr R C Honeybone 
presented an account of the summer school's alpine 
field-studies 

Educational aspects centred on a lecture by Mr 
Charles Armour (of the British Broadcasting Cor~ 
poration) on school broadcasting and the teachmg of 
geography, the talk bemg enlivened by recorded 
extracts from programmes and on three symposia 
arranged by section committees One dealt with 
problems of geography teaching and them relation 
to preparation for the university, a second discussed 
the General Certificate of Education of the Associated 
Examuung Board, and a thmd—supported by a 
demonstration class—considered techniques of dia- 
gram and map-making m class A selection of recent 
geographical films was shown durmg the meeting, 
and Prof. P W Bryan once agam contributed a 
‘Kodachrome’ colour film, dealing on this occasion 
with the north-east Yorkshire moors, wolds and 
coast The customary publishers’ exhibition of books, 
maps and appliances for the study and teaching of 
geography, supported by nearly forty publishers, was* 
also arranged. The Association’s Standing Com- 
muttee for Visual Aids, m collaboration with the 
National Committee for Visual Aids in Education 
and the Educational Foundation for Visual Aids, 
also mounted an exhibition of visual aids and 
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apparatus under the theme of “Ways of using Visual 
Aids m the Classroom". 
Social activities at the conference included a 
summer schools reunion supper, a section luncheon, 
. an Association tea, and the largest annual dinner yet 
«held, at which Prof P W Bryan, Mr F Spencer 
Chapman and Mr Charles Armour were the guests 
On January 6 the Association met jomtly with the 
Royal Geographical Society to hear Mr F. Spencer 
Chapman describe his “African J ourney", and this 
terminated the more formal part of the conference 
On the last day, however, an interesting series of 
excursions had been arranged to places of geo- 
giaphical interest Conducted visits were paid to St 
—Albans, Rothamsted Experimental Station, the Port 
+ of London, the Ordnance Survey and Messrs George 
Philips Map and Globe Works 
The new year is entered upon with considerable 
changes among the officers of the Association. Mr 
T C. Warrmgton is now retirmg after many years of 
_ service as honorary auditor and honorary librarian, 
7*ünd these two offices will in future be filled by Mr 
W.R A Elis and Mr L J Jay Mr L S Suggate 
becomes president for 1955, while Mr R C Honey- 
bone takes over from Prof W G V Balchin the 
post of honorary conference organizer Prof L 
Dudley Stamp, Prof E G Bowen and Prof W G V 
Balchm have been elected trustees of the Association 
W G V Barca 


SCIENCE MASTERS’ ASSOCIATION 


ANNUAL MEETING AT NEWCASTLE 
` UPON TYNE 


ORE than four hundred science masters met m 
King’s College, Newcastle upon Tyne, during 
the week between Christmas and New Year for the 
annual meeting of the Science Masters’ Association 
The world-wide reach of the Association 1s shown by 
the fact that teachers were present from Ceylon, 
Nigeria, Uganda and Natal, also present were Mr 
Withers, secretary of the Education Section of the 
Federation of British Industries, Dr Dewar, repre- 
sentmg Imperial Chemical Industries, Ltd , and Mr 
* Obourn, an American observer from the Paris head- 
quarteis of Unesco 
The first evening was the occasion of the presi- 
dential address by Dr C I C Bosanquet, rector of 
King’s College This was delivered to a crowded 
audience in the large lecture theatre of the new 
Chemistry Buildmg, remarkable for the excellence of 
its acoustics and of 1ts air-conditioning system Dr 
Bosanquet’s address was entitled “In Praise of 
-Natural Philosophy" and was a plea for the broaden- 
ing of the school curriculum for both the science and 
the arts specialists, the scientist, he said, is at 
present given a traming only in a series of unrelated 
subjects, and the arts specialist is deprived of any 
further acquaimtance with the great processes of 
Nature Dr Bosanquet quoted figures which showed 
that while the number of pupils takmg science in 
-*schools ıs steadily ring, the number taking arts 1s 
almost stationary, and there is still a considerable 
proportion of boys m the public schools domg little 
or no science at all. As an example of the synthesis 
involved m the term ‘natural philosophy’, Dr 
Bosanquet dealt at some length with the lfe of 
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Thomas Young, who was equally good at so great a 
variety of subjects Dr Bosanquet wants ıt to be 
possible for a student on reachmg the university to 
change over from an arts course to a science one 
and vice versa He concluded by emphasizing the 
necessity for inculeating a sense of responsibility m 
the young scientist, he thought that wars are less 
likely to come from iresponsible rulers than from 
the apathy of those they rule, the young scientist 
should understand clearly that, m any future war, 
his chance of remammg unhurt is small 

Among its many activities, the Association ad- 
ministers a trust fund for the presentation of a 
lecture on science and citizenship, usually given 
every second year This year the lecture was by Dr 
Eric James, High Master of Manchester Grammar 
School, and 1t will hve long ın the memories of those 
who heard ıt as a great occasion in the history of the 
Association , an excellent speaker giving out con- 
structive thought at white heat m a splendid theatre 
to another crowded audience made it a remarkable 
experience Dr James took the view that the 
scientist cannot be a neutral technical expert, and 
must take full responsibility for the consequences of 
his work Even if that work be apparently without 
any practical application whatever, he still owes the 
opportunity to do that work to the social structure 
m which he lives, and he can therefore not afford 
to be indifferent to circumstances affecting that 
structure 

Dr James expressed concern at the consequences 
of television, the “most politically significant mven- 
tion since printmg”’, since ıb creates masses of un- 
critical observers, and might prevent the heretic and 
the oddity, on whom progress depend, from having 
any public voice at all He thought also that as 
more and more of the best brains become mvolved 
in scientific pursuits, there 1s a grave risk that the 
level of ability in political admumstration may fall, 
and i6 1s therefore essential that the scientist should 
have an education makmg him capable of taking 
over the work of government. 

The more strictly scientific activities during the 
meeting included lectures by members of the science 
and apphed science faculties of King’s College 
Notable among these was one entitled ‘Demon- 
strations m Optics”, by Prof W E Curtis, who is 
an outstanding example of that not too common 
combination, high ability as a scientist and great 
skill as a showman, all his very large number of 
expermments were most beautifully presented 

On the same morning, Prof W F K Wynne- 
Jones gave a lecture on the presentation of physical 
ideas m chemistry, and Prof A D Hobson followed 
up a lecture on the marme fauna of the British Isles 
with an afternoon visit for members to the Marine 
Laboratory at Cullercoats 

The second full day began with a lecture by Dr 
R McWeeny on the impact of quantum theory on 
the teaching of physics and chemistry , one by Prof 
T S Westoll on “Living Fossils” , and one by Prof 
G S Rushbrooke on some characteristic features of 
twentieth-century physics Prof Westoll’s lecture, 
on. a semi-paleontological subject, marks a somewhat 
unusual departure for the Association, and indicates 
a steady broadening of its subject-matter «King’s 
College has plans for a large new department of 
geology, m view of the importance of that study to 
the north-eastern area of Britain 

The two maim afternoons were occupied by visits 
to many different industrial organizations, such 
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visits bemg mdeed a strong pomt of the meeting, 
since the North East meludes so many types of 
heavy and hghb mdustry. The sites visited included 
the Wilton and Bilmgham works of Imperial 
Chermeal Industries, Ltd, the Pyrex glass works at 
Sunderland, two coal mines, factories making springs 
and pumps, works for gas, soap and mining machinery, 
the Ediswan lamp and valve factory, Parsons and 
Marme Engmeermg Turbme Research and Develop- 
ment Association, Reyrolles switchgear works, and the 
premises of Associated Lead Manufacturers, and of 
the Grubb Parsons Optical Co, Ltd. A visit was 
also made to the Radiochemical Laboratories at 
Durham, where accurate analyses of small quantities 
of rare gases are performed Samples of gas from 
the upper atmosphere, taken m the United States 
by means of rockets, are sent to Durham for 
analysis 

The meetmg also moeluded discussions on M K $8. 
units, on science teaching in secondary modern 
schools, and on science and religion 

The final mornmg again began with lectures, by 
Dr S L Ranson on the metabolic activities of 
cellular particles, Dr J H. Wilkmson on small-scale 
organic preparations, and Mr P C G Isaac on public 
health engineering 

Durmg the meeting, all the science and engieermg 
laboratories of King’s College were open, and mem- 
bers, manufacturers and publishers agam gave their 
usual exhibitions, the manufacturers and publishers 
expressed great satisfaction at ther excellent housmg 
in the new Chemistry Buildmg 

Special exhibitions were also arranged by the 
Northern Inghting Bureau of the Electric Lamp 
Manufacturers’ Association and by the British Iron 
and Steel Federation. For the former, the area 
representative, Mr R.J Fothergill, had prepared a 
fasomating expermental display, includmg, in a 
corridor, an uluminated sign, the light from which 
detected whether one’s shirt had been washed m 
particular detergents For the Iron and Steel 
Federation, Capt J F. W Mudford, area traming 
organizer, had a comprehensive collection of all the 
Federation’s educational hterature, together with 
specimens and static models of 1ts productions 

The social side of the meeting was catered for by 
an evening concert m King’s Hall, preceded by a 
reception at which members and their ladies were 
welcomed by the Lord Mayor and Lady Mayoress of 
Newcastle upon Tyne, the Rector of King’s College, 
and the Chairman of the Association and Mrs. Dyball 
The playmg m of the Lord Mayor by the Northum- 
brian prpes of Mr Jack Armstrong was a touch 
characteristic of the locality, and the concert, 
which meluded piano solos by Miss Margaret Evans, 
Northumbrian songs by Mr Wilham Robinson, and 
pipe music by Mr Armstrong, was much appre- 
ciated 

The Association ıs deeply mdebted to all those 
who helped with the preparation of the meeting, 
and especially to the registrar, Mr G R. Hanson, 
to Prof W. F. Cassie, who arranged the tours of the 
engineermg laboratories; and to Dr. Chalmers 
Burns, director of music, who obtamed the artistes 
for the concert 

It may be permissible to quote the final comment 
of a witty member from a famous Scottish public 
school, who said that he was gomg home “a wider 
and a humble: man, wider m that he had been fed 
so well, and humbler m that he had learnt so 
much", W. H  DowrAND 
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THE BRITISH FLORA DURING 
1954 


HE flora of the British Isles has been the subject » 

of such thorough investigation, as compared with. 
most other countries, that advances m knowledge 
can now be expected mainly from the application of 
new techniques and from the closer study of small - 
groups These were the approaches adopted by most 
of the exhibitors at the annual exhibition meeting of 
the Botanical Society of the British Isles, arranged 
in the lecture room of the British Museum (Natural 
History) on November 28. It was evident that 
cytology and careful analysis of variation are stills 
yielding some of the most interesting results, and y 
that the study of hybrids 1s proving of far greater 
importance than was supposed a few years ago. 

One entirely new development was illustrated by 
H. J M Bowen (Radiobiological Research Unit, 
Atomic Energy Research Establishment, Harwell). 
By means of activation analysis—the ashes bemg** 
irradiated with neutrons in the Harwell pile, and the 
radioactive strontium then separated from all the 
other elements by conventional methods—he has 
determmed the amount of strontium present in 
material from about forty species of plants He finds 
that plants growing on ordinary soils contain I-50 
parts per million of strontium, but in the lmmuted 
areas m Britain where the soils contam large con- 
centrations of this element (as the sulphate, celestite , 
or as the carbonate, strontianite), plants are found 
to contam up to 2 per cent or more of strontrum by 
dry weight All the species examined were found to 
be accumulators The Avon Gorge 1s one of the areas* 
where considerable concentrations occur in the rocks, 
and the concentrations m some of the rare species 
found there (for example, Arabis sirecta 1 06 per 
cent, Anisantha madritensis 1 16 per cent) are also 
high Further investigation may show that the dis- 
tribution of certam plants may be related to con- 
centrations of strontium. 

A number of very mteresting hybrid grasses were 
exhibited. Dr A Melderis (British Museum (Natural 
Hüstory) showed Festuca rubra x Vulpia mem- 
branacea, which was collected by several members on 
the Society’s field meeting at Southport, and later by 
Miss M McCallum Webster on dunes at Sandwich 
In both places ıt evidently occurred m some quantity... 
A sumilar hybrid was exhibited by C E Hubbard 
(Royal Botanic Gardens, Kew) from Vazon, Guernsey 
He also showed Agrostis stolonafera x A sennvertr- 
cullata from Vazon, Festuca arundinacea x Loum 
perenne, and a variegated form of Poa annua from a 
shrubbery at Kew With N Y Sandwith (Royal 
Botanic Gardens, Kew) he exhibited Agropyron 
repens x Hordeum secaluum ( x Agrohordeum langer),- 
collected by Mrs. C. I Sandwith m 1945 from Shire- 
hampton 

Two other hybrids exhibited which are new to the 
British list were Carex bonervis x C punctata from 
rocks near Barmouth, shown by P. M. Benoit, and 
Mentha aquatica x M. rotundsfokha (M x max- 
mihana), collected by Miss B M Sturdy near 
Penzance, and shown by R Graham J D Lovs 
(University of Leeds) provided an mteresting demon-z 
stration of ferns. Jsplenvum adulterium 1s a tetra- 
ploid species (2n = 144), mtermediate m morphology 
between A. vride and A trichomanes, and 1s found 
on serpentine rocks in central Europe and Fenno- 
Scandmavia, where ıt usually grows with one or 
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Applied Geophysics 
A S EVE & D A. KEYS 


This standard text-book first appeared in 1928 The fourth edition has been revised by 
Professor Keys to take account of recent developments. 40s. net 


Actions of Radiations on Living Cells 


D E LEA 


e 
The second edition, revised by L H. GRAY, of what Nature described as ‘the most 1mportant 
and authoritative work now available’ dealing with the action of 10nizing radiations on living 
cells 30s. net 


Petrology for Students 


A HARKER 


‘Harker’ was first published 1n 1895 The seventh edition of 1935 has for some time been 
out of print This eighth edition has been thoroughly revised by C E TILLEY, S. R NOCKOLDS 
and M BLACK. 18s net 


CAMBRIDGE UNIVERSITY PRESS 


Just Published— 


KiGH-ENERGY ACCELERATORS 
M NU ADSINT 
Massachusetts Institute of Technology 


(Interscience Tracts on Physics and Astronomy, Volume II) 


CONTENTS High-Energy Accelerators as Tools for Nuclear Research Principles of Acceleration to 
High Energies The Electron Synchrotron The Synchrocyclotron Linear Accelerators The Proton 
Synchrotron Alternating Gradient Focusing References Index 


1954 5x 8 165 pages, with many diagrams 26/- 


Published by the New York University P1ess—Distributed by Interscience Publishers 


EXISTENCE THEOREMS FOR ORDINARY 
DIFFERENTIAL EQUATIONS 
b 


y 
Francis J Murray, PhD 
Prof of Mathematics, Columbia Unwvei sity 
and 
KENNETH S MILLER, Ph D 
Assoc Piof of Mathematics, New York University 
CONTENTS Introduction The Fundamental Existence Theorems General Existence Theorems 
Uniqueness Theorems The Picard Iterants Properties of Solutions Linear Differential Equations 
Index 
1954 6x9 164 pages, with diagrams 40/- 


INTERSCIENCE PUBLISHERS LTD. 


88-90 CHANCERY LANE. LONDON. W.C.2 
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A New Standard Gell. 
by 


MUIRHEAD — 
£3.0.0 


Post fice ın U K. 





pu 


T | 





ACTUAL SIZE 


D-698 WESTON STANDARD CELL 


his new cell combines the robustness and small size of our D-55o Miniature. Standard Cell 
Ta a high capacity previously only obtainable ın larger and more expensive types such 
as our D-402. 
Whether you require a standard of E M F. for an industrial apphcation or for laboratory use, 


this new cell will meet your needs and give many years of reliable service 


SPECIFICATION 


E,M F 1 o1859V-+ 1104V —9ouV at 20°C. 
Temperature coefficient —o 0ooo4 per °C, 

Discharge rate Up to 202A for short periods 
Internal resistance 600 ohms 

Overall dimensions 1H x 1" x 38" 

Weight 4 Oz 


Our D-ss5o0-A and D-402 Weston Standard Cells are still available 


WRITE UNDER YOUR BUSINESS 
LETTERHEAD FOR 
PUBLICATION 5716 





PRECISION ELECTRICAL INSTRUMENTS ds 


MUIRHEAD & CO. LIMITED - BECKENHAM - KENT * ENGLAND 
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MACMILLAN BOOKS 


Advanced Level Examples in Physics 


R V JOHNS, MA, BSc 
Lectu er in Physics and Mathematics, City of Liverpool College of Technology 


W F WARE, BSc, A Inst P 
Senior Physics Master, Cathays High School for Boys, Cardiff 


This book of numerical examples is designed to supplement the theoretical and 
laboratory work of students preparing for examinations ın Physics at the Advanced 
level of the General Certificate of Education and for Intermediate Degree examinations 
Some 1,000 examples have been arranged by topics and carefully graded 1n difficulty 
Contents are arranged under the headings Mechanics and Properties of Matter, Heat, 
Light, Sound, and Magnetism and Electricity 16s 


A Text-book of Electricity and 
Magnetism 
E R NOAKES, M A , F Inst P 


This is the new, Third Edition of a book which will meet the need of those taking 
Intermediate degree courses and the Advanced and Scholarship Examinations of the 
General Certificate of Education All the usual topics required at this stage are dealt 
with, and where necessary calculus ıs used Among the special topics discussed are the 
conduction of electricity through gases, atomic physics and modern views on ferro- 
and terrestrial magnetism Thud Edition 14s 


Science and its Background 
H D ANTHONY, M A (Cantab), B Sc , Ph D (Lond), FRA S 


Here 1s the story of science, with the background of history in which that story 1s 
set Although most of the chapters centre around individual men of science whose 
Work 1s of value to day, the historical background 1s not only that of isolated biography 
but the continuous history of human affaifs Two chapters, on post-war developments 
and the pursuit of science for its own sake, have been added for this second edition 

Second Edition 20s 


Comprehensive Inorganic Chemistry 
Edited by M CANNON SNEED, J LEWIS MAYNARD and ROBERT C BRASTED 
Volume III—The Halogens, by ROBERT C BRASTED 


Comp ehensive Inorganic Chemistry 1s an eleven-volume reference work on the chemical 
elements and their inorganic compounds In this Third Volume the significant ad- 
vances of recent years are fully reflected in a broad treatment of halogen chemustry 
Both basic principles and their applications are exhaustively covered, as well as the 
new processes, methods of production, and the chemistry of compounds which have 
lately become so important 35s 





All prices are net 
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New Books 


MAN IN A COLD 
ENVIRONMENT 


By A C. BURTON, PhD, and O G. EDHOLM 
284 pages, 75 illustrations 30s net 


This monograph provides a scientific study of the 
effect of low temperature on man 








DEVELOPMENT OF 
TROPICAL AND SUB- 
TROPICAL COUNTRIES 


With special reference to Africa 

Edited by A LESLIE BANKS 
234 pages, illustrated 18s net 
A full discussion by a number of experts on the 
development of tropical countries, particularly 
agriculture, health and nutrition, and technological 
development 


ANIMAL LIFE IN DESERTS 


A Study of the Fauna in Relation to the Environment 
ByP A BUXTON,FRS 

192 pages, 43 illustiations ~ 21s net 

This fascinating study of desert creatures and their 

surroundings 1s being re-1ssued im response to 

numerous requests 


SCIENCE PROGRESS 


À Quarterly Review of Scientific Work, Thought and 
Affairs 


January, 1955 
Recent Developments m Human Genetics 
Prof L S Penrose, FR S 
Recent Progress in the Theory of the Main Geo- 
magnetic Field By S K Runcorn, Ph D 
Atomic Sizes and Bond Types in their Relation to the 
Periodic System and to the Structure of the 
Atom ByS§$ I TOMKEIEFF, FG S 
The Secondary Succession in the Tropical Rain 
Forest By Prof P W RICHARDS 
Recent Advances in Science 
Essay Review 


By 


Notes 
Book Reviews 


Price 10s 6d per copy Annual Postal Subscription 
43s 4d net 


EDWARD ARNOLD (PUBLISHERS) LTD. 
41 MADDOX STREET, LONDON, W1 
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WANTED TO PURCHASE 
Scientific books & periodicals 





Entire librarws, and smaller collections ; 
sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 
125 East 23 Street, New York, 10, N Y., U.S.A. 

i Cable Address BOOKJOHNS, NEW YORK 
Brıtish Office: ACADEMIC BOOKS, LTD. 
129 Queensway, London, W.2 






Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks Special terms for Technical and Commercial 


Libraries All Scientific and Technical publications purchased 


111, Eastbourne Mews, London, W.2 


Telephone AMBassador 6934 





$ FARADAY'S ENCYCLOPEDIA 
] of HYDROCARBON COMPOUNDS 


M contains all known Hydrocarbons up to C,,H,, tn 13 up-to-date 
BE loose leaf volumes at under £10 per annum Less than a week's 
ME salary for a research worker Can save 95% of his time and bring 
" results weeks earlier A research essential 


Jj CHEMINDEX LTD., 76 Cross Street, Manchester 2 







$$999$9$99239299299299299232922222992533 
pcena 
ST oe Br ME. 
$$ l/Ve xport or —Lollars $$ 
; : 
$$ World’s Largest Stockists $$ 
u of Scientific Periodicals A 
n COMPLETE LIBRARIES PURCHASED u 
$$ BUYING? $$ 
$$ Supplers to all Leading $$ 
$$ Universities, Public Libraries * $$ 
$$ and Institutions of the World $$ 
$$ Catalogues issued $$ 
$$ SELLING ? $$ 
$$ Specialists in Scientific, $$ 
$$ bi Technical Books and $$ 
$$ Publications of all $$ 
$$ Learned Societies. $$ 
Hu Why not consult us firsé? n 
iH 102 WIGMORE STREET, LONDON, W.1 
$$ Telephone Wel 7948, Amb 5991 $$ 
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OPTICAL FLATS & PROOF PLATES 


Your requirements may be listed in our Lens 
and Prism Leaflet but, if not, we would be 
glad to quote for making to specification 


Our illustrated leaflets are available on 
request Listed are many Second-Hand 
and Ex-Government items of Photographic, 
Optical and Scientific interest 


CHARLES FRANK 


Instrument Makers and Dealers since 1907 
67/73, SALTMARKET, GLASGOW, C.I 
Phone Bell 2106 and 2107 


THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.1 
(Welbeck 1340) 

Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications, in all languages 
Librarians, and others, should send us their list of 
“wants”, or duplicates for sale Binding undertaken 


4 «4 4 4 GRATICULES 


We are now using so many modern methods of processing 
scales, masks and other graticules on glass that we can find 
a solution to most glass engraving and printing problems 


PATON HAWKSLEY 


ROCKHILL LABORATORIES, KEYNSHAM, SOMERSET 
Offices 389 Archway Rd, London, N6 KEYNSHAM 2364 


HEFFER'S 


for 


Books on the Sciences 
and the Humanities 
English, American and 
European 


New and Secondhand 


W. HEFFER & SONS LIMITED 
Petty Cury Cambridge 








BASIC NAVAL 
ARCHITECTURE 


K C BARNABY,OBE,BSC, MINA 
(Second edition, revised and largely rewritten) 


Now accepted as the standard work on naval 
architecture to serve as a comprehensive 1nstruc- 
tion to the whole subject Illustrated 35/— 


BUILDING SPECIFICATIONS 
T SUMNER SMITH, F$1, FIARB 
(Second edition, revised) " 


"A valuable textbook which takes the reader 
through every item of building work 1n 1ts proper 
order "—Master Builder Illustrated 16/- 


DICTIONARY OF PLASTICS 
PAUL I SMITH 


“A valuable supplementary to the published 
works on plastics "—T/e Engineei 15/- 


DRY ROT AND OTHER 


TIMBER TROUBLES 
W P K FINDLAY, Dsc 


“Should find ıts place on the bookshelves of all 
who handle and use timber” —Tiımber Technology 
Ilustrated 25/— 


FROM ATOMS TO STARS 
MARTIN DAVIDSON, psc, FRAS 
(Third edition, revised and enlarged) 


“The book is up to date and can be strongly 
recommended "—Sir H Spencer Jones, FRS 
(Astronomer Royal), ın Endeavour. Illustrated 18/- 


THE GRADUATE IN 
INDUSTRY 


P DUNSHEATH, CBE, MA (CANTAB), 
D Sc (ENG ), M Inst CE 


(Past President of the Institution of Electrical 
Engineers) 


(Second edition) 


‘Valuable information 1s given about possible 
Openings in personnel and education work in 
industry” —Engineering 10/6 


WAVES AND TIDES 


R C H RUSSELL, ma, and 
Cor D H MACMILLAN, RNR (retd) 


(Second edition, revised) 


“Theories and observations are admurably 
illustrated"—77e Navy Ilustrated 25/- 


HUTCHINSON’S . 
Scientific and Technical Publications 
11 Stratford Place, London, W 1 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at ''Nature" Office 


Mathematics 


BOAS, jr, Ralph Philip Entire Functions (Pure and Applied Mathe- 
matics a Series of Monographs and Textbooks) Med 8vo Pp xi4-276 
(New York Academic Press, Inc , London Academic Books, Ltd, 
1954 ) 6 dollars * 

DEQUOY, N Mécanique à l'Usage de la Classe de Mathématiques 
Elémentaires (Traité de Physique Théorique et de Physique Mathématique 
—4) Super Royal 8vo Pp xu+200 (Paris Gauthier-Villars, 1954 ) 
950 francs * 

KAPLANSKY, Irving Infinite Abelian Groups (University of Michigan 
Publications in Mathematics—No 2) Med 8vo Pp v+9! (Ann Arbor 
nidi of Michigan Press, London Oxford University Press, 1954 ) 

5 net 

SAVAGE, Leonard J The Foundations of Statistics (Wiley Publications 
in Statistics) Med 8vo Pp xv+294 (New York John Wiley and Sons, 
inc London Chapman and Hall, Ltd , 1954) 48s net * 

SOROKA, Walter W Analog Methods in Computation and Simulation, 
Med 8vo Pp xin-+-390 (London McGraw-Hill Publishing Company, 
Ltd, 1954) 53s éd* 


Physics 


GUMPRECHT, R ©, and SLIEPCEVICH, C M Tables of Light-Scatter- 
ing Functions of Spherical Particles Demy 8vo Pp 590 (Ann Arbor 
University of Michigan Press, London Oxford University Press, 1954 ) 

net 

NAKAYA, Ukichiro Snow Crystals Natural and Artificial Cr 4to 
Pp xi+510 (188 plates) (Cambridge, Mass Harvard University Press , 
London Oxford University Press, 1954 ) BOs net* 

OLDENBERG, Otto Introduction to Atomic Physics Second edition 
Med 8vo Pp xit+42! (London McGraw-Hill Publishing Company, 
Led , 1954) 48s * 

RIDENOUR, Louis N Modern Physics for the Engineer Med 8vo 
Fp "pe London McGraw-Hill Publishing Company, Led, 1954 ) 

s 

SOMMERFELD, Arnold Optics (Lectures on Theoretical Physics, 
Volume 4) Translated by Otto Laporte and Peter A Moldauer Med 
8vo Pp xin+383 (New York Academic Press, Inc , London Acad- 
emic Books, Ltd , 1954) 6 80 dollars * 

ter HAAR D Elements of Statistical Mechanics Med 8vo Pp xx+ 
468 (New York Rinehart and Company, Inc , London Constable 
and Co, Ltd, 1954) 45s net * 


Engineering 


BANNER, E H W Electronic Measuring Instruments Med 8vo 
Pp xiv-+395 (London Chapman and Hall, Ltd , 1954) 45s net * 

KOTSCHIN, N J, KIBEL, | A, und ROSE, N W Theoretische 
Hydromechanik Band | Super Royal 8vo Pp xi+508 (Berlin 
Akademie-Verlag, 1954) 36 D marks * 

LEVENS, A S Graphics tn Engineering and Science 91 x61 Pp 
696 (New York John Wiley and Sons, Inc London Chapman and 
Hall, Ltd , 1954) 56s net 


LYON, W V Transient Analysis of Alternating Current Machinery 
an Application of the Method of Symmetrical Components Med 8vo 
Pp 310 (New York John Wiley and Sons, Inc , London Chapman 


and Hall, Ltd , 1954) 56s net 

OSGOOD, W R (edited by) Residual Stresses tn Metals and Metal 
Construction Med 8vo Pp 363 (New York Reinhold Publishing 
Corporation , London Chapman and Hall, Ltd , 1954) 80s net 


POPE, Alan Wind-Tunnel Testing Second edition Demy 8vo Pp 
xv-F51] (New York John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd, 1954) 68s net* 

POWELL, Sheppard T Water Conditioning for Industry Med 8vo 


Pp gre (London McGraw-Hill Publishing Company, Ltd, 1954 ) 
s 

VER PLANCK, D W,and TEARE, B R Engineering Analysis an 
Introduction to Professional Method Med 8vo Pp 344 (New York 
John Wiley and Sons, Inc , London Chapman and Hall, Ltd, 1954) 

s net 

von KÁRMÁN, Theodore Aerodynamics Selected Topics in the 
Light of Their Historical Development Med 8vo Pp x--203 (Ithaca, 
NY Cornell University Press, London Oxford University Press, 
1954) 38s net * 


Chemistry Chemical Industry 


ANGUS, L H Physical Chemistry (Advanced and Scholarship Levels) 

Tout we k Pp vit}+392 (London University Tutorial Press, Ltd , 
s 

APPLEYARD, F N, and LYONS, C G Practical Pharmaceutical 
Chemistry Eighth edition Cr 8vo Pp 192 (London Sir Isaac Pitman 
and Sons, Ltd , 1954) [5s net 

BELCHER, R , and GODBERT, A L Semi-micro Quantitative Organic 
Analysis Second, revised edition Demy 8vo Pp 222 (London Long- 
mans, Green and Co, Ltd, 1954) 21s net 

CHERONIS, Nicholas D With contributions by RONZIO, A R, and 
MA,T S Microand Semimicro Methods (Technique of Organic Chemistry 
—Vol 6 )sMed 8vo Pp xxiti+628 (New York Interscience Publishers, 
Inc , London Interscience Publishers, Ltd , 1954) 12 dollars * 

PERRY, john H (edited by) Chemical Business Handbook (McGraw- 
Hill Sertes in Chemical Engineering ) Cr 4to Pp xi--13284-3]1.— (Lon- 
don McGraw-Hill Publishing Company, Ltd, 1954) 120s * 

ROLLEFSON, G K (edited by), POWELL, R E (in association. with) 
Annual Review of Physical Chemistry Volume 5, 1954 Med 8vo Pp 
x+540 (Stanford, Calif Annual Reviews, Inc , 1954) 7 dollars * 


SPRINGALL, H D The Structural Chemistry of Proteins Demy 8vo 
Pp x-F376 (London Butterworths Scientific Publications , New York 
Academic Press, Inc, 1954) 45s net * 


Technology 


ANDERSEN, A J] C Margarine Royal 8vo Pp vm +327 (London 
Pergamon Press, Ltd , 1954) 63s net * 


DAVIES, C N Dust is Dangerous Demy Bvo Pp xvitit+116+30 
plates (London Faber and Faber, Ltd, 1954) 21s net* 
DENNIS, W H Metallurgy of the Non-Ferrous Metals Demy 8vo 


Pp xu+647 (London Sir Isaac Pitman and Sons, Ltd , 1954 ) 70s net 

MORGAN, P (edited by) Glass Reinforced Plastics Royal 8yo Pp 
256 (London Iliffe and Sons, Ltd , 1954) 35s net 

PARKER, Milton E, with the collaboration of HARVEY, Ellery H, 
and the late STATELER, E S$ Elements of Food Engineering Volume 2 
Unit Operations—I Pp vi4-360 68s net Volume 3 Unit Operations 
—2 Pp vit241 54s net (New York | Reinhold Publishing Corporation , 
London Chapman and Hall, Ltd , 1954 )* 

VAUGHAN, N B (edited by) Metallurgical Abstracts General 
and Non-Ferrous Volume 20, 1952-53 (New Series) Demy 4to Pp 
iv+602 (London Institute of Metals, 1953) 60s * 


Astronomy 


ABETTI, Giorgio The History of Astronomy 
italian. “Storia dell’ Astronomia", by Betty Burr Ábetti) Demy Bvo 
ui xvin 345-4 34 plates (London  Sidgwick and Jackson, Ltd , 1954) 

s net 

AMERICAN EPHEMERIS and Nautical Almanac for the year 1956 
Super Royal 8vo Pp xvu--644 (Washington, DC Government Print- 
ing Office, 1954 ) 4 dollars * 

BUEDELER, Werner To Other Worlds Telescopes, Rockets, Stars 
Translated by A L Helm 9” x 7" Pp x+224 (London Burke Pub- 
lishing Company, Ltd, 1954) 18s 

OOSTERHOFF, P Th (edited by) Transactions of the International 
Astronomical Union Vol 8 Eighth General Assembly held at Rome, 
4 September to 13 September 1952 (International Council of Scientific 
Unions — International Astronomical Union) Cr 4to Pp tx +887 
(Cambridge „At the University Press, 1954) 63s net * 


{Translated from the 


M 


Geology Mineralogy 


HOBSON G D Some Fundamentals of Petroleum Geology Demy 
8vo Pp x~-139 (London Oxford University Press, 1954) 18s net * 
KIRKALDY, J F General Principles of Geology Med 8vo Pp 327+6 


plates (London Hutchinson's Scientific and Technical Publications, 
1954) 25s net * 

LEVORSEN, A | Geology of Petroleum (A Serres of Geology Texts ) 
Med 8vo Pp x--703 (San Francisco W H Freeman and Company , 
London Bailey Bros and Swinfen, Ltd , 1954) 8 dollars, 68s * 

RANKAMA, Kalervo Isotope Geology Super Royal 8vo Po xvi+ 
535+-4 plates (London Pergamon Press, Ltd , New York McGraw- 


Hill Book Company, Inc , 1954) 75s net * 


Geography Travel 


ANDERSON, Margaret S (compiled by) Splendour of Earth an 
Anthology of Travel Demy 8vo Pp xxvi-+404 (London George Philip 
and Son, Ltd , 1954) 25s 

BROWN, Alec Yugoslavia Life and Landscape Med 8vo Pp 196 
(London Elek Books, Ltd , 1954) 8s 

HALEY, Frank Fifty Week-end Walks in the Lake District Cr 8vo 
Pp xt+II5 (London Hodder and Stoughton, Ltd, 1954) 3s 6d 

LeROY, M Land of the Niamoo Travels in the Forests of Equatorial 
Africa (Translated from the French by M A Michael) Med 8vo Pp 
175 (London Arthur Barker, Ltd, 1954) 15s 

MITCHELL, | B Historical Geography 
Series) Cr 8vo Pp xvi+356 (London 
Ltd, 1954) ICs 6d net * 

SHACKLETON, M R Europe 
edition Demy 8vo Pp 525 
1954) 27s éd net 

SIMPSON, Colin Adam with Arrows Inside New Guinea Royal 


8vo Pp viu--2404-24 plates (London and Sydney Angus and Robertson, 
Ltd , 1954) 2Is* 


(Teach Yourself Geography 
English Universities Press, 


a Regional Geography Fifth revised 
(London Longmans, Green and Co, Ltd, 


General Biology Natural History 
Botany Zoology 


AREY, Leslie Brainerd Developmental Anatomy 
Laboratory Manual of Embryology Sixth edition 
xt+680 (Philadelphia and London 
47s 6d* 

ASBOE-HANSEN, G (edited by) Connective Tissue in Health and 
Disease Royal 8vo Pp 321+-1 plate (Copenhagen Ejnar Munksgaard, 
1954) 50 Dantsh kronor, 7 50 dollars * 

BOURNE, G_H, and DANIELLI, ] F International Review of Cyto- 
logy Volume 3 Med 8vo Pp x+530 (London Academic Books, 
Ltd , New York Academic Press, Inc , 1954) 950 dollars* 

CLOUDSLEY-THOMPSON, J L (edited by) Biology of Deserts (The 
Proceedings of à Symposium on the Biology of Hot and Cold Deserts, 
organized by the institute of Biology ) 9)” X 61. Pp 1v-+224 (London 
Institute of Biology, 1954) 14s * 


a Textbook and 
Super Royal 8vo Pp 
W B Saunders Company, 1954) 


4 


» 
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GREENBLATT, Gordon M Cat Musculature 8 ^ x 9" Pp 32 (Chicago 
University of Chicago Press, London Cambridge University Press, 
1954) 7s 6d net* 

HEBERER, Gerhard (herausgegeben von) Die Evolution der Organ- 
ismen Ergebnisse und Probleme der Abstammungslehre Zweite 
erweiterte Auflage) Super Royal Svo Pp iv+425~712 (Stuttgart 
Gustav Fischer Verlag, 1954) 2020 D marks * 

HEILBRUNN, L V, und WEBER, F (herausgegeben von) Proto- 
plasnfatologia Handbuch der Protoplasmaforschung Band 3, A4 Chem- 
istry and Physiology of Mitochondria and Microsomes By Olov Lindberg 
and Lars Ernster Super Royal 8vo Pp 14-136 58s Band6,C Endo- 
mitose und Endomitotische Polyplordisterung Von Lothar Gertler Super 
Royal 8vo Pp iv+89 32s (Wien Springer-Verlag, 1953 and 1954 )* 

JOHNSON, M L, ABERCROMBIE, Michael, and FOGG, G E New 
Biology—No 17 Small Cr 8vo Pp 128--16 plates (Harmondsworth, 
Mddx Penguin Books, Ltd, 1954) 2s* 

JOURNEES SCIENTIFIQUES de la Volaille et l'Oeuf 16, I7 et I8 
Décembre [953 (Les Journées Scientifiques du Centre National de Co- 
ordination des Études et Recherches sur la Nutrition et l'Alimentation— 
No 6) Med 8vo Pp vi+544 (Parts Centre National de la Recherche 
Scientifique, 1954) 1,650 francs * 

KUDO, Richard R Protozoology Fourth edition Pp 
xi--966 (Springfield, [ll Charles C Thomas, Blackwell 
Scientific Publications, 1954) 77s 6d * 

LACK, David The Natural Regulation of Animal Numbers 
Bvo Pp vm+343 (Oxford Clarendon Press, London 
University Press, 1954) 355 net * 

LAL, K N, and RAO, M S S 


Med 8vo 
Oxford 


Royal 
Oxford 


Micro-Element Nutrition in Plants 


Royal 8vo Pp vin+246 (Banaras Banaras Hindu University Press, 
1954) 20 rupees * 
MARSHALL, A ] Bower-Birds Their Displays and Breeding Cycles 


Royal 8vo Pp 218+26 plates (London 
1954) 30s net * 

TYRON, R M The Ferns and Fern Allies of Minnesota Demy 8vo 
Pp [86 (Minneapolis University of Minnesota Press, London Oxford 
University Press, 1954) 32s net 

van LEEUWEN, W M D On the Biology of Some Javanese Loranthaceae 
and the Role Birds Play in Their Life History (Beaufortra—Series of 
Miscellaneous Publications Vol 4, No 41, October 20, 1954 ) Royal 8vo 
tate E plates (Amsterdam Beaufortia, Zoological Museum, 

np 

WIGGLESWORTH, V B The Physiology of Insect Metamorphosis 
(Cambridge Monographs tn Experimental Biology—No Demy 8vo 
Pp yiu EIRFA plates (Cambridge At the University Press, 1954 ) 

s 


Oxford University Press, 


Agriculture : Horticulture Forestry 


CHAMPAGNAT, Paul The Pruning of Fruit Trees Edited and trans- 
lated from the French by N B Bagenal ) Demy 8vo Pp 1x+-166 (London 
Crosby Lockwood and Son, Ltd , 1954) 12s 6d* 

DESCH, H E Manual of Malayan Timbers Volume 2 (Malayan Forest 
Records—No 15) Post 4to Pp 1x-4-329—762--plates 70-127 — (Singa- 
pore Malaya Publishing House, Ltd, 1954) 15 Malayan dollars * 

HAINSWORTH, P H Agriculture a New Approach Demy 8vo 
Pp 248--24 plates (London Faber and Faber, Ltd , [954 ) 2Is net * 

HENDERSON, Alexander, and HENDERSON, Elizabeth A Garden 


inthe Suburbs Cr 8vo Pp I9t (London Cassel and Company, Ltd, 
1954) 7s 6d 

MARLOWE, Wilfred Eggs for Money (The Countryman Library ) 
Cr 8vo Pp Ifl (London Rupert Hart-Davis, Ltd , 1954 ) 7s 6d 


Biochemistry . Physiology 


BRITISH PHARMACEUTICAL CODEX, 1954 Med 8vo Pp xxxi 
1340 (London The Pharmaceutical Press, 1954 Published by direction 
of the Council of the Pharmaceutical Soctety of Great Britain } 635 * 

BURGER, Max Altern und Krankheit Grundlagen einer Biorheut- 
ischen Nosologie Zweite auflage Super Royal 8vo Pp xvi--600 (Lerp- 
zig Veb Georg Thieme, 1954) np* 

GREENBERG, David M Chemical Pathways of Metabolism Volume 
2 Pp x+384 (New York Academic Press, Inc , London Academic 
Books, Ltd , 1954) 9 50 dollars * 

HOFFBAUER, F W (edited by) Liver Injury , Transactions of the 
Twelfth Conference, September 21, 22 and 23, 1953 Med 8vo Pp 23! 
(New York Josiah Macy, Jr Foundation, 1954) 425 dollars * 

PINCUS, Gregory (edited by) Recent Progress in Hormone Research 
The Proceedings of the Laurentian Hormone Conference Volume 10 
Med 8vo Pp vm+5l1 (New York Academic Press, Inc , London 
Academic Books, Ltd , 1954 ) 9 80 dollars * 

PUIG, P. Los Htdro-Metabolitos y las “Enfermedades de la Civilizacion” 
81" x 6i" Pp 325 (Barcelona Libreria Editorial Argos, SA, 1954) 
100 pesetas * 

ROTHMAN, S Physiology and Biochemistry of the Skin 
Pp xiv+742 (Chicago University of Chicago Press, London 
bridge University Press, 1954) [46s 6d net 

SEBRELL, W H , and HARRIS, Robert S (edited by) The Vitamins 
Chemistry, Phystology, Pathology Volume 2 Med 8vo Pp xui+766 
(New York Academic Press, Inc , London Academic Books, Ltd, 
1954) 16 50 dollars * 

VANNOTTI, A Porphyrins Their Btological and Chemical Importance 
(Translated by Prof c Rimington ) Demy 8vo Pp 1x+258+15 plates 
(London Hilger and Watts, Ltd , 1954) 50s net * 


Royal 8vo 
Cam- 


Anthropology . Archaeology 


CLARK, J D The Prehistoric Cultures of the Horn of Africa An 
Analysis of the Stone Age Cultural and Climatic Succession in the Somali- 
lands and Eastern Parts of Abyssinia (Occasional Publications of the 
Cambridge University Museum of Archeology and Ethnology—Volume 2) 
Cr 4to Pp xx-+386+52 plates (Cambridge At the University Press, 
1954) 105s net * 


Vil 


CURWEN, E Cecil The Archeology of Sussex Second edition, re- 
vised La Post 8vo Pp xx+330+32 plates (London Methuen and 
Co , Ltd , 1954) 25s net * 

GLUCKMAN, M _ Rituals of Rebellion in South-East Africa (Frazer 
Lecture for 1952) Demy 8vo Pp 36 (Manchester At the University 
Press, 1954) 3s 6d 

VERRILL, A H , and VERRILL, Ruth America’s Ancient Civilizations 
Second editton Demy 8vo Pp xvi--334 (London Putnam and Co, 
Ltd , 1954) 25s 


Philosophy . Psychology 


AYER, A ] Philosophical Essays Med 8vo Pp x1+-289 (London 
Macmillan and Co, Ltd, 1954) 18s net 

BAGCHI, S Inductive Reasoning a Study of Tarka and its Role in 
Indian Logic Super Royal 8vo Pp »xix--312 (Calcutta Calcutta 
Oriental Press, 1954) 16 rupees 

BRAATOY, Trygve Fundamentals of Psychoanalytic Technique (Wiley 
Publications tn the Mental Health Sciences} Med 8vo Pp x:J-404 
(New York John Wiley and Sons, Inc , London Chapman and Hall, 
Ltd, 1954) 48s net* 

de FOREST, Izette The Leaven of Love a Development of the Psycho- 
analytic Theory and Technique of Sandor Ferenczi La Pest 8vo Pp 
xvit206 (London Vietor Gollancz, Ltd , 1954) 15s net * 

DESAN, W The Tragic Finale an Essay on the Philosophy of jean- 
Paul Sartre Demy 8vo Pp 234 (Cambridge, Mass Harvard University 
Press, London Oxford University Press, 1954) 34s net 

ERTEL, Hans — Kausalitat, Teleologie und Willensfreiheit als Problem- 
komplex der Naturphilosophie (Sitzungsberichte der Deutschen Akademie 
der Wissenschaften zu Berlin Klasse fur Mathematik und allgemeine 
Naturwissenschaften, Jahrgang 1954, Nr 1) Demy Bvo Pp 29 (Berlin 
Akademie Verlag, 1954) 170 D marks * 

EVANS, Jean Three Men an Experiment in the Biography of Emotion 
Large Post 8vo Pp xvin+297 {London Victor Gollancz, Ltd , 1954 ) 

s net 

EYSENCK, H } The Psychology of Politics 8vo Pp xvi--317. (Lon- 


don Routledge and Kegan Paul, Ltd , 1954) 35s net 

FENICHEL, O The Collected Papers of Otto Fenichel Edited by 
Hanna Fenichel and David Rapaport Roy 8vo Pp xiv+408 (London 
Routledge and Kegan Paul, Ltd , 1954) 35s net 

FIREMAN, Peter  Perceptualistic Theory of Knowledge Ex Cr 8vo 


Pp xi+50 (New York Philosophical Library, 1954) 275 dollars * 

FRUCHTER, Benjamin Introduction to Factor Analysis (The Van 
Nostrand Series in Psychology) Med 8vo Pp xu+280 (New York 
D Van Nostrand Company, Inc , London Macmillan and Co, Ltd, 
1954) 37s 6d net* 

GRYGIER, T Oppression a Study in Social and Criminal Psychology 
(International Library of Sociology and Social Reconstruetion J Demy 
8vo Pp xiv+362 (London Routledge and Kegan Paul, Ltd, 1954) 


28s 

LEWIS, J Introduction to Philosophy Demy 8vo Pp 248 (London 
C A Watts and Co, Ltd , 1954) 21s net 

LINDGREN, Henry Clay How to Understand Yourself and Other 
People Demy 8vo Pp xn4-223 (London Rider and Company, 1954 ) 
12s 6d net * 

STIERNOTTE, Alfred P God and Space-Time Deity in the Philosophy 
of Samuel Alexander Demy 8vo Pp xxvit-455 (New York Philo- 
sophtcal Library, 1954) 3 dollars * 

von EICKSTEDT, Egon Fretherr 
versuch Demy 8vo Pp 114-158 
1954) 1420 D marks * 

ZUBEK, John P , and SOLBERG, P A Human Development (McGraw- 
Hill Series in Psychology ) Med 8vo Pp vit+-476 (London McGraw- 
Hill Publishing Company, Ltd, 1954 ) 48s * 


Atom und Psyche Ein Deutungs- 
(Stuttgart Ferdinand Enke Verlag, 


Miscellany 


ANDRADE, E N da C Sir Isaac Newton (Brief Lives Series) Cr 


8vo Pp 140 (London William Collins, Sons and Co, Ltd, 1954) 
7s 6d net* 
BERNAL, } D Science in History Demy 8vo Pp xxiv+967+4 


plates (London 


C A Watts and Co, Ltd , 1954) 42s net * 
de VRIES, Louis 


English-German Technical and Engineering Dictionary 
Med 8vo Pp xv+997 (London McGraw-Hill Publishing Company, 
Ltd, 1954) 14Cs * 

GALVANI, Luigi Commentary on the Effects of Electricity on Muscular 
Motion (Translated into English by Margaret Glover Foley, with notes 
and a critical introduction by | Bernard Cohen) (Publication No 10) 


Demy 4to Pp 176 (Norwalk, Conn Burndy Library, 1953) np* 
GARDNER, Gerald B Witchcraft Today Demy 8vo Pp 163-F4 
plates (London Rider and Company, 1954) 12s 6d net * 
GROSS, Feliks Foreign Policy Analysis Demy 8vo Pp xxiv-+-'79 


(New York Philosophical Library, [954 ) 375 dollars * 

HALL, A The Scientific Revolution 1500-1800 The Formation 
of the Modern Scientific Attitude Med 8vo Pp xvit-+390 (London 
Longmans, Green and Co, Ltd, 1954) 21s net * 

LEWIS, Hilda Deprived Children the Mersham Experiment—a 
Social and Clinical Study Demy 8vo Pp xvn+163 (London Oxford 
University Press, 1954 Published for the Nuffield Foundation) 9s 6d 


net * 

LORENZ, Konrad Z Man Meets Dog (Translated by Marjorie Kerr 
Wilson) Ex Cr 8vo Pp x+199 (London Methuen and Co, Ltd, 
1954) [Ss net* 

MOULTON, H Fletcher, and LANGDON-DAVIES, P G The Law of 
Merchandise Marks, including the Merchandise Act, 1953 (Reprinted 
from Butterworths Annotated Legislation Service ) Royal e Pp 170 
(London Butterworth and Co (Publishers), Ltd , 1954) [7s 6d net* 

SHAPLEY, Harlow, RAPPORT, Samuel, and WRIGHT, Helen (edited 
by) A Treasury of Science Third revised edition, with new material on 
Electronics, Nuclear Physics and Contemporary Medicine, and a new 
section on Science and the Future Demy Bvo Pp x+654 (London and 
Sydney Angus and Robertson, Ltd , 1954) 21s net * 
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The 





A VERSATILE 
RECORDING 
INSTRUMENT 








Specially designed to cover a wide field of 
Industrial and scientific work where the 
rapid production of high quality microfilms 
is required It ıs eminently suitable for such 
purposes as Instrument recording, photo- 
microgeaphy, oscillograph records, process 
timing, document copying, etc It is fully 
automatic in its operation, the exposure 
and film transport being effected by a single 
electrical tmpulse operating on 12 or 24 volt 
dc Special daylight loading cassettes give 
a full 200 I” x 1” or 300 I” x 2” exposures 
from one loading of 35 mm perforated film. 
The camera may also be controlled by manual 
operation 


Write for l6-page illustrated brochure. 


THE INSTRUMENT DIVISION OF 


CHILTERN WORKS 
CHESHAM - BUCKS 





The "Kima" Microscope illustrated 
is an example selected from the 
range of Watson Microscopes. This 
model is simple in design, but a robust 
instrument of precision. Will take 
standard size accessories and can be 
fitted with attachable mechanical stage. 


Write for List, 
4A “Kima” Microscope. 
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'€venka/ 


ls what you will say too 


*EUREKA 1 (I have found it) 


Archimedes 






AUTOMATIC ADDING — CALCULATING MACHINE 
SUPERMATIC 7 
SHORT-CUTTING Speed and. Silence Trom Operated without skill or raining robust 
MODEL lvsve Short-cit ness and reliability from 50 years’ manu- 
£190 T A ; facturing experience, Automatic division, 
Other Electric Models w'tipucation addition and subtraction 
from £150 


ARCHIMEDES - piext- MACHINE COMPANY LIMITED 


CHANDOS HOUSE, BUCKINGHAM GATE, LONDON, SW! ABBey 6397 
Sales and Service in all principal centres 








IF YOU WANT TO PROJECT 


35mm. film strips, 2"x 2" or 34x 34” slides, 
Continental slides; micro slides, specimens, 
models, drawings, blueprints, photographs, 











graphs, etc, etc. .. 





THERE IS ONLY 
ONE ANSWER 


*EPIVISOR" 


(Registered Trade Mark) 


EPIDIASCOPE 









This versatile instrument enables you to project 
greatly enlarged and perfectly defined images of flat 
and solid objects, as well as film strips and slides It is 
indispensable in research and in training Full details 
will gladly be sent on request, together with the name of 
your nearest dealer, who will be pleased to demonstrate 


emen cers uad Sole Wholesale Distributors 
a il NEVILLE BROWN & CO LTD, 77 NEWMAN ST, LONDON, WI 
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REICHERT, 


WIEN 





REICHERT NEOZET 


well worth: looking into 


We have no hesitation in saying that this instrument 
represents the most important advance in routine micro- 
scopy for many years Here are some of its features 


Automatic Coarse Focusing greatly speeds up 
routine high power microscopy and positively 
prevents damage to slides and lenses 


Built-in Illumination with lever operated lamp 
condenser and field iris diaphragm for Koehler 
illumination 


Novel Binocular Body with constant tube 
length and integral magnification changer. 


Anoptral Contrast Equipment opens up new 
vistas in the examination of unstained specimens 
by greatly increased contrast combined with 
maximum resolution and freedom from reflections * 


Polyphos Universal Condenser provides bright 
ground, phase- or anoptral contrast and dark 
ground illumination in continuous succession 


We shall be pleased to send you further particulars of 
this remarkable microscope and to demonstrate it to you 
in our showroom 


* The Anoptra! Contrast Equipment ts now available for 
fitting to your existing microscopes 





SHANDON SCIENTIFIC COMPANY LTD. 
é CROMWELL PLACE, LONDON, SW7 Tel KNI 1131 




















SINGER 


Micromanipulators 


Singer (High-power) Micromanipulators 
are suitable for use under magnifications 
of from x 100 to x 1,000 diameters plus, as 
described by Barer and Saunders-Singer in 
the Quarterly Journal of Microscopical Science, 
Vol 89, pp. 439-447, December, 1948. 

Singer Microdissectors (Low-power Micro- 
manipulators) are suitable for use under 
magnifications of from | to x200 dia- 
meters and are described by Barer and 
Saunders-Singer in the Journal of Scientific 
Instruments, Vol 28, pp 65-68, March 1951 


SINGER INSTRUMENT COMPANY LTD. 


83, London Street, Reading 


ag pl ca uM Ul 





JOHNSONS OF HENDON offer to chemists 
and manufacturers this useful series of five test 
papers for the measurement of pH values. 
UNIVERSAL 1s one paper covering com- 
pletely the range from pH 1 to pH 10, enabling 
pH values to be checked to within 05 pH 

COMPARATOR test papers make a set of 
four separate indicators for obtaming stil 
Breater accuracy by determining the pH value 
of any solution to within 0 3 pH 


Descriptive leaffet will be sent free on request 


JOHNSONS OF HENDON LTD. 


LONDON, N W4 ESTABLISHED 1743 
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Measuring 


: | Bate of flow cost 


in research and industry Maximum 


Type 100 


Tube and float only, for labor- 


atory use 


Type 472 


Industrial Rotameter for 8 in 
pipe Transmitting unit pro- 
vides air signal to controller 


AOTAMETER 


INSTRUMENTS FOR LIQUID AND GAS FLOW Bas 


MEASUREMENT AND CONTROL 
ROTAMETER MANUFACTURING COMPANY LIMITED 





602 PURLEY WAY 











FROM 


Simple and 





accurate direct- 

















reading Glass 


Tube Rotameters 





TO 


Complete flow 
control equipment 
employing air- 
operated valve, , 
power cylinder 
or electric 
motor, speed 
regulator 


RAYMAX 60 


X-RAY DIFFRACTION UNIT 


The new RAYMAX 60 Unit, comprising 


service and specialised techniques 


Write or ring for further details ` 





Telephone * CROydon 3816/9 HENGER GF THE 4 E 1. GROUP OF COMPANIES 


DG/GI5 


Xl 


efficiency 








a 


e. 
compact 3-piece assembly—occupying minimum 
space— incorporates a continuously evacuated 


Write for Catalogue , b t t 
RP2000/N which gives full x-ray tube with demountable target tips, 
details of the Rotameter windows and cathode assembly, providing at 


range of flowmeters the minimum inital cost, diffraction facilities 
which can be extended, as required, for wider 


NEWTON VICTOR LID 


* CROYDON ° SURREY 132 LONG ACRE, LONDON WC2 COVENT GARDEN 086! 
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New Spekker Fluorimeter 


The increasing use of fluorescence methods for micro-analysis, for 
instance in the determination of anti-malarials excreted 1n the course 
of treatment, has rendered obsolete the earlier forms of fluorimeter 
which were capable of only relatively insensitive measurements. 


The new Spekker Fluorimeter, while retaining its well-established 
optical principles, has been redesigned to meet the demand for an 
instrument providing the very high sensitivity and accuracy necessary 
for this type of work. 


It is a compact instrument, simple to operate from A.C. mains. 
The balanced photoelectric system compensates for any fluctuations 
in intensity of the light source due to mains voltage variations, thus í 
ensuring permanent accuracy of calibration, 

The instrument tan be readily converted to the well-known 
Spekker Absorptiometer; and parts can be supplied to owners of 
the Absorptiometer which will convert it to the new type Fluorimeter. 
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other of the species mentioned It may yet be found 
on serpentime rocks in the more remote parts of 
Scotland Investigation showed that ıb 1s amphi- 
diploid, with the diploid form of A. techomanes 
(Zn = 72) and A wride (2n = 72) as s probable 
parents The hybrids A. trichomanes (2x) x A 
adultermmum, A adulterrnum x A trichomanes and 
A viride x A. adulterium have been synthesized 
Asplenwm x breynw! was also exhibited. 

Another aspect of the importance of the study of 
hybridity was demonstrated m the exhibit by Prof 
T G Tutm (University College, Leicester) of British 
material of Symphytum. The plant usually referred 
to as S mperegrevum, which 1s frequent, and very 
variable, appears to be the central part of a hybrid 
swarm from the cross between S officenale and S 
asperum Dr. E F. Warburg (Department of Botany, 
University of Oxford), who has been re-examinmg 
material of alleged hybrids m connexion with work 
on the new “Plant List" which the Society has m 
preparation, exhibited herbarrum specimens of some 
of the plants on which published names have been 
based He found that some of these ‘hybrids’ are 
morphologically convinemg, but others, such as 
Lotus x davyae and Potentilla x cryerw are appar- 
ently only forms of one of the alleged parents 

The University of Manchester exhibit on Senecio 
covered an excellent example of a polyploid hybnd 
which is fertile, and this is to be described as a new 
species — Senec squalidus (2n = 20) was crossed 
with S vulgaris (2n = 40), and from the hybrid 
(2n = 30), by colchieme treatment, the synthetic 
polyploid (2n = 60) was produced. This was ex- 
hibited in three forms — mud-ray, long-ray and ray- 
less. The synthesized plant was found to agree m 
morphological characters with a natural polyploid 
found m North Wales by H E Green in 1948, which 
was seen wild m quantity again this year, and which 
has persisted in cultivation since its discovery A 
technique for growing species of Huphrasia', which are 
partially parasitic, was demonstrated lest year by 
P F Yeo (University of Cambridge) This year he 
exhibited artificial hybrids of Huphrasia occidentalis 
with E salesburgenses var hibernnca and with E 
pseudokernert, which had been grown with their 
parents on Medicago lupulhna as the standard 
host 

In 1952, Artemsa norvegica was discovered in 
north-west Scotland? Critical exammation by Prof 
E Hultén of the crrcumpolar group of closely related 
species to which this belongs has shown that the 
plant from Scotland is distinct, and 1:6 has been 
described as ssp scohca*, The type material on 
which the new taxon is based was exhibited by the 
Department of Botany, British Museum (Natural 
History). The Department also showed specimens 
of Rubus arcticus from its collection labelled as 
collected from Ben Lomond and ‘“‘Ben-y-glo’’, for 
comparison with one from “Ben Lawers, 1837” 
recently detected m Cosmo Melville’s herbarium m 
the Butler Museum, Harrow, by R M Harley This 
circumpolar species occurs in Scandmavia, and 
further search may well confirm 16 as a British plant 
The Museum also exhibited interesting sheets of 
Carex leprdecai pa ssp scotecat, Nuphar pumila end N. 
untermedia®, and viviparous grasses? to illustrated 
recent papers m Watson. P. S. Green (Royal 
Botamc Gardens, Edmburgh) showed seeds, speci- 
mens and a map of the distribution of Stellaria 
nemorum spp glochwhsperma, which he has recently 
described for Britam’. 
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Dr S. M. Walters (Botany School, Umversity of 
Cambridge) demonstrated the use of the category 
‘sub-species’ m taxonomy, pomtmg out that m 
current practice three different situations are m- 
volved, namely, the geographical sub-species, the 
“eyto-sub-species” and the “ignorance sub-species”’. 
He suggested that the use of the same category for 
genetically different situations 1s m no way either 
meconvenient or undesirable, and illustrated the 
pomt with reference to the diploid, tetraploid and 
hexaploid cytodemes of Polypodium vulgare L, for 
which he advocated a sub-specific category Dr. 
K B. Blackburn and Miss A W. Adams (King’s 
College, Newcastle upon Tyne) provided an mter- 
esting exhibit of cytology of Hermarza In. the glabra 
group of the sub-genus Hu-hermarnia the chypmosome 
numbers show a polyploid series on a base of nine. 
S Challenger (University of Bristol) exhibited flowers 
of Dianthus gratianopolitanus from Cheddar Gorge, 
which show a surprising amount of variation for a 
species with such & restricted distribution m Britain. 
Living plants, silhouettes of the frut papille and 
distribution maps of Galwm pumilum m Britam 
were shown by K M Goodway, who suggested that 
this could be tentatively divided mto western 
(2x), montane (? hybrid), northern-lunestone (4), 
southern-chalk (? 8z) and Cheddar (? 8a) forms 
D. J Hambler (Queen Mary College, London) Ulus- 
trated the cytology and ecology of Orobanchaceae 
and semi-parasitic members of the Serophulariaceae?, 
A OC Jermy (University College, Leicester) showed 
variations m Carex nigra and its hybrids, and M C F. 
Proctor (Nature Conservancy) of Hehanthemum 
canum 

The mam exhibit concerned with the distribution 
of British plants was that of the Society’s distribution- 
ma&ps scheme’, on which three full-trme and two 
part-time assistants are now engaged in addition to 
the director. The nine hundred 10-kilometre squares 
for which volunteers have already accepted respons- 
ibihty for the contribution of records were indicated 
on a large map, and further offers were received 
during the exhibition Dr C D Pigott (University 
of Sheffield) provided an exhibit to illustrate the fact 
that many northern plants reach the south-eastern 
limits of their distribution, and many southern plants 
ther noith-westein limits, along a line that runs 
diagonally across central England, and used Asplenvum 
viride and Orrsrum acaule as examples These meet 
but never overlap, and it 1s significant that near 
Sheffield the reproductive capacity of C acaule is 
greatly reduced There seems little doubt that this 
phytogeographical boundary is also a significant 
chmatic boundary J E Lousley showed photo- 
graphs of the very rare orchid Epwpogwum aphyllum 
from a new locahty ın Oxfordshire Dr T D V. 
Swinscow exhibited photogiaphs of ferns at Leagrave 
Station, Bedfordshire, where nme species had been 
found They meluded both calcicole and ealeifuge 
ferns, and their occurrence on & railway platform 
suggests that distribution of the spores may be 
faeihtated by the traffic R A Graham provided 
evidence that Cypripedvum calceolus occurred m 
Yorkshire ın 1954 P M Benoit showed Sakcorma 
perennis from Barmouth and Mochras, Merioneth, as 
the first certam records for Wales W. S. Lacey 
(University College of North Wales, Bangor) had an 
exhibit to ulustrate his discovery of Orchis traun- 
stemere ii Caernarvonshire. Sub-fossil botany was 
represented by an exhibit by J W Franks (University 
College, Leicester) of plants from the ‘N’ horizon m 
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the Esthwaite basm The drop in tree pollen, mse in 
grass pollen and occurrence of Plantago lanceolata 
suggest that this horizon may represent the begmnings 
of cultivation m the area. 

A useful warnmg to modern collectors and com- 
mentators was implied m the exhibit by Mrs H N 
Clokie (Department of Botany, University of Oxford) 
of selected sheets from the Du Bois (1690-1723) and 
Sherardian (1700-26) herbaria These showed the 
confusion and loss of mformation which can result 
from illegible labels, or from mounting plants which 
could not be certamly associated with their labels 
The Library of tho British Museum (Natural History) 
displayed a magnificent series of unpublished draw- 
ings prepared for Church’s '"Types of Floral Mech- 
anism” gnd unpublished text The view was freely 
expressed that the publication of these fine additional 
drawings would be & valuable addition to the book 
already available 

A full account of the exhibits will appear m due 
course in the Proceedings of the Society The meeting 
was attended by about two hundred and eighty 
members and guests J. E LousrEY 
1 Lousley, J E, Nature, 173, 113 (1954) 

?Lousley, J E, Nature, 171, 335 (1953) 

3? Hultén, E, Nytt Mag Bot, 3, 67 (1954) 

‘Davies, E, Watsona, 8, 71 (1953) 

è Heslop-Harrison, J, Watsonia, 3, 7 (1953) 
$ Wycherley, P R, Watsoma, 3, 41 (1953) 
* Green, P S, Watsoma, 8, 122 (1954) 

€ Hambler, D J, Nature, 174, 838 (1954) 

° Walters, S M, Nature, 173, 1079 (1954) 


HYDRAULIC TRANSPORT OF 
COAL 


RANSPORT of coal from the mines to the user 
represents an appreciable proportion of the 
energy im the fuel Normally this ıs done by rail or 
sea transport, but transportation through pipes as 
a suspension in water is another possibihty. The 
advantages of hydraulic transport over short dis- 
tances withm the workings of the colliery aie 
apparent—either underground or on the surface, or 
even as an alternative to normal cage winding 
There 1s, however, the possibility that hydraulic 
transport of coal could be operated over much longe: 
distances, this has already been accomplished up to 
five miles, and a hundred-mule pipe-lme 1s planned in 
the Pittsburgh area These advantages and many 
others were described by Dr Idris Jones, director- 
general of research, National Coal Board, in an 
intioductory address to a colloquum on “The 
Hydrauhe Transport of Coal” held by the National 
Coal Board in London during November 5-6, 1952 
(pp wit+75 London National Coal Board, 1954), 
which was opened by Sir Charles Ells 
Although there ıs ın existence much expermental 
data on the transport of solid matenal by water 
stieams in open channels and pipes, the numerous 
factors mvolved have hindered the formulation of 
any theory which will give a full undeistandmg of 
the transport process m pipes The purpose of the 
colloquium was to assemble and compare such results 
as are available and to discuss tentative theories The 
first four papers dealt mainly with fundamental 
theory and the development of dimensionless groups 
characterizing the flow of suspensions through pipes, 
with lump sizes up to 4 in Some of the authors 
admitted that the present theory ıs inadequate, and 
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it is evident that this 1s only the beginning of research 
on this subject The second group of four papers 
described the development of coal feeders and 
experimental installations 1n. France and at Markham 
Colliery 

The discussion on the papers ıs included in the 
publication, and the proceedings form a useful basis 
for further study of a subject which is becoming of 
increasing practical mmportance. H Hesvwoop 


RECENT WORK IN MAYAN 
ARCH/EOLOGY 


VER a long period of years, the Carnegie In- 

stitution, through rts Archeological Department, 

has produced a most valuable series of publications, 

most of which deal with the Maya area The shorter 

studies in this series have appeared im volumes of 

Contributions, of which that under review is a useful 
example* 

No 52, by Howel Willams, deals with some human 
and animal footprints first discovered seventy years ago 
on the outskirts of Managua, Nicaragua, which aroused 
a great deal of terest when they were found, owing 
to them supposedly great age This was based on the 
considerable depth of four metres at which they 
were found, and was estimated at 50,000 years or 
more Further examples were found at the same 
houzon im 1941, so 16 has been possible to study the 
question afresh Williams shows that the deposits in 
and under which they occur are pumices and mud- 
flows associated with vulcanicity, which must have 
been accumulated at a great rate, so that their age 
has been grossly exaggerated. The punts are 
abundant and may well have been made by people 
fleemg from a rain of ash fiom the volcano Masaya 
On the scanty evidence of a sheard of Usulutan ware 
found on the site at a considerably higher level, ıt 1s 
concluded that the footprints are between 3,000 and 
5,000 years old The author holds out little hope of 
obtaimng material for radiocarbon dating, so 16 18 
unhkely that this estimate can be improved on 

The second papei, No 53, by A V. Kidder and 
E M Shook, deseribes the partial excavation of a 
complex temple mound contaimng at least two 
unportant burials at the Maya site of Kammaljuyd, 
near Guatemala City The authors, with J D 
Jennings, have already published an important work 
on Kamumualjuyü, but it 1s a very large site and a 
great deal remains to be done This was largely a 
rescue dig, necessitated by the destruction of pait of 
the mound by brick-making activities The mound 
proved to belong to the Mirafiores phase of the Pre- 
Classic or Middle Culture Period, dating in all 
probability from the first part of the first millennium 
BO , the authors had suspected that this might be 
so, but had been loth, ın the absence of positive 
pioof, to ascribe so large and complex a structure to 
this early period The mportance of the work hes 
mainly im the recognition of this fact, which may 
make ıt necessary to postulate the emergence of 
‘Classie’ social structures, for example, a ruling class, 
in pre-Classic times, and perhaps to revise our 
chronological nomenclature accordingly 

Something 1s known of the archeological 16cord of 
the Maya ın Northern Yucatan from the Formative 


* Contributions to American Anthropology and History Vol 11, 
Nos 52-56 (Publication 596) Pp vi+236 (Washington, DC 
Carnegie Institution of Washington, 1954) 675 dollars, paper, 
7 50 dollars, cloth 
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Period, before, say, the fourth century A D, down to 
the fall of the city of Mayapan about a century before 
the Spanish conquest, but after that there 1s a gap 
which is difficult to explam, just when traditions 
begm to throw some hght on Maya history In 
No 54, R L Roys studies the Spanish Colonial sites, 
particularly the churches and convents, in this area 
and their relations with Maya rums, in the hght of 
his intimate knowledge of the country and the 
documentary sources He concludes, not only that 
many Colonial towns and villages were on pre- 
Conquest sites, but also that the churches and 
plazas generally occupy the old ceremonial centres 
This fact, and the destruction of the old buildings to 
provide materials for the new, are largely responsible 
for the gap 1n the archeological record, and 1t should 
now be possible to fill ıt by exploring suitable post- 
Conquest sites 

In No 55, G Stromsvik describes three super- 
imposed ball-courts at the famous Classic Maya site of 
Copan, Honduras, together with comparable examples 
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elsewhere. The courts are structures enclosed by lat- 
eral walls for playing a team game with a rubber ball, 
which m one form or another was widespread in 
middle Amernca in ancient times, and which still 
survives on flat courts m remote parts of Mexico It 
is possible that the first court at Copan, perhaps 
datmg from the fifth century A D , is the oldest yet 
discovered, and the latest may date from late m the 
eighth century The latter is remarkable for the 
presence of three stone macaw heads tenoned mto 
each side of the lateral structures, these may be 
related to the stone rmgs which formed a kind of 
goal m later courts A feature of the report 1s a 
reconstruction drawing of the latest court and its 
surroundings by Miss Tatiana Proskounakoff. 

No 56, by R E Smith, 1s a short paper deseribing 
pottery, believed to be of late Classie date, from a 
rubbish pit m Alta Verapaz im Guatemala It ıs 
iather a specialized subject, and its importance lies in 
the fact that the archeology of Alta Verapaz 1s very 
little known G H S BUSHNELL 


EFFECT OF STREPTOMYCIN ON VARIOUS ENZYMES RESPONSIBLE 
FOR SYNTHESES AND DEGRADATIONS OF HIGHER SACCHARIDES 


By Dr S. A. BARKER, Dr E. J. BOURNE, Pror. M. STACEY, FR S., and R B WARD 


Chemistry Department, University of Birmingham 


REVIOUS workers have shown streptomycin to 
affect certain enzyme systems, its mhibition of 
the oxalacetate-pyruvate condensation! bemg par- 
ticularly important However, little has been re- 
ported of ıts influence on enzymes responsible for 
the synthesis and degradation of oligo- and poly- 
saccharides, and this formed the subject of the 
investigation now described. It was considered that 
streptomycm might exert part of its powerful anti- 
- biotic action agamst mycobacteria by blocking some 
of the enzyme systems which build up their complex 
polysaccharide molecules Such a hypothesis is 
particularly attractive m the case of Mycobactervum 
tuberculosis, smee certam of the specific poly- 
saccharides of this organism and the antibiotic show 
structural symilarities, masmuch as they are both 
glycosides with furanose and glucosamme com- 
ponents (D-arabofuranose with p-glucosamme?® and 
streptofuranose with .N-methyl-r-glucosamune, re- 
spectively) Furthermore, smece streptomyem 1s 
manly of a carbohydrate nature, 1b was felt that 16 
might serve as either a donor or a receptor m suitable 
transglycosylation reactions? and give rise to modified 
streptomyems, if this happened, ıt could account 
for the relative ease with which mycobacteria can 
adapt themselves to streptomycin 
In order to test these theories, each enzyme solu- 
tion was incubated with the appropriate substrate, m 
the presence and absence of streptomycm sulphate 
(0-15 per cent), the two digests bemg adjusted to the 
same pH to counteract the acidity of the antibiotic 
salt At mtervals, the digests were analysed for 
sugars by paper chromatography using (a) the organic 
phase of a butanol (40 per cent)— ethanol (10 per 
cent) — water (49 per cent)— ammonia (1 per cent) 
mixture as the solvent, with amlme hydrogen 
phthalate* and naphtharesoremol* detector sprays, 
or (b) the benzylamme method’, with nmhydrin as 
the detector In addition, each sample was exammed 
m 02N acetate buffer (pH 5 0) on four identical 


ionophoretograms (600 V, 4 hr), which were de- 
veloped, severally, with anime hydrogen phthalate‘? 
naphtharesorcinol', a modified Elson—Morgan reagent, 
and alkalne diacetylla-naphthol. 

Although no evidence was obtained with the 
enzymes studied of a streptomycmase, or of a trans- 
glycosylation giving rise to a compound analogous 
to the naturally occurrmg mannosyl streptomycm, 
several interesting effects were observed, as follows 

Inver tases and transfructosylases* Commercial yeast 
"4nvertase' (British Drug Houses, Ltd), actmg on 
sucrose, gave fructose, glucose, di- and tri-saccharides. 
In the presence of streptomycm sulphate (15 per 
cent), the reaction was retarded, particularly as 
regards the formation of the higher saccharides 
With the ‘mvertase’ of Aspergillus mage? (strain 
152°), used as a cell-free extract from a culture 
grown on sucrose, the effect of streptomycin sulphate 
was even more apparent Whereas the enzyme 
normally converts sucrose into glucose, fructose and 
higher saccharides, the presence of streptomycin 
sulphate 1n concentrations of 0 01 per cent and higher 
caused a marked mhibition of fructose formation and. 
prolonged the life of the higher saccharides A possible 
explanation of these phenomena 1s that mvertase- and 
transfructosylase-activities are not always exhibited 
by a smgle enzyme, as 1s widely believed (cf ref. 8), 
but that there may be two distmet enzymes, one of 
which 1s more sensitive to streptomycin than the other, 
further work to test this hypothesis 1s envisaged 

Nigeran syntheses The addition of streptomycin 
sulphate (10 per cent) to the sucrose (10 per cent) — 
mineral medium used to culture Aspergillus niger 
(stram 152), and also a related stram, caused marked 
mereases (ten- and three-fold, respectively) m the 
percentages of nigeran!? m the dried mycelia Smaller 
concentrations of streptomycm sulphate had corre- 
spondingly smaller effects 

Panose synthesw A cell-free extract of Aspergillus 
nager (strain 152) produced, «nie: alia, glucose, 280- 
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maltose and panose when incubated with maltose”. 
In the presence of streptomycin sulphate, at con- 
centrations greater than 0 1 per cent, the formation 
of «somaltose and panose was retarded 

Amylomaltase. A cell-free extract of Escherichia 
cole (Monod strain) which had been cultured on 
maltose, when meubated with maltose, produced 
glucose, fructose, maltotriose, maltotetraose, etc !?. 
In the presence of streptomycm sulphate (15 per 
cent) the formation of fructose, which arises from 
enzymes other than amylomaltase, was markedly 
reduced 

Othe enzyme systems Five other enzymic processes 
were found to be inhibited slightly by streptomycm 
sulphate (15 per cent), they were (a) dextran 
synthesig from sucrose by the dextransucrase of 
Betacoccus arabinosaceous , (b) oligosaccharide syn- 
thesis from lactose by the transgalactosylase of 
Aspergillus niger (stram. 152), (c) oligosaccharide 
synthesis from cellobiose by almond emulsm?, 
(d) the hydrolysis of amylose by salivary -amylase , 
and (e) the hydrolysis of amylose by soya bean f- 
amylase!4, There was no detectable effect of the 
antibiotic (15 per cent) on (a) the liberation of 
phosphate from dipotassmum «-p-glucose-1 phosphate 
by phosphorylase , (b) oligosaccharide synthesis from 
cellobiose by Aspergillus nager extracts , or (c) phos- 
phate liberation from «-glycerophosphoric acid and 
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dipotassium «-p-glucose-1 phosphate by bovine intes- 
tinal phosphatase 

Thus 16 will be seen that streptomycin has a modify- 
ing effect on some of the enzyme systems concerned 
with the synthesis of higher saccharides, and a more 
detailed study of these ıs bemg made 

We are indebted to the Glaxo Laboratories, Lid , 
for the generous provision of streptomyem sulphate 
and for financial assistance. [Nov. 24. 
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EXCHANGE REACTIONS IN THE ENTRY OF CATIONS INTO 
PLANT TISSUES à 


By R SCOTT RUSSELL and M J AYLAND 


Department of Agriculture, University of Oxford 


E is well established that when actively meta- 
bolizing plant roots or tissue slices are transferred 
to solutions contaming higher concentrations of 10ns 
than those to which they were previously exposed, a 
1apid entry of 10ns occurs, but within a few minutes 
the rate of entry decreases Conversely, when tissues 
are transferred to more dilute solutions an mutial 
rapid outflow 1s observed!)*, Conflicting mterpreta- 
tions of this mutial flux have been advanced. It 
has been widely held that exchange reactions or 
adsorption. at the cell surface are the first step 1n ionic 
entry?-*. Evidence that the rate of absorption 1s 
not controlled by diffusion into the tissues accords 
with this view? Recently, however, Hope and 
Stevens’, and following them, Butler’, have 1egarded 
the initial flux as a diffusion process In his later 
work, Hope has suggested that non-diffusible anions 
influence the rate of absorption , but he has retained 
his earlier concept that 10ns diffuse into the “apparent 
free space" of tissues , 

The use of radioactive isotopes makes it a simple 
matter to study the competition of ions for entry 
into tissues over short intervals, and the relative 
importance of exchange and diffusion processes can 
in this way be examined If diffusion is the rate- 
lmuting process, the entry of one cation will not be 
affected by the presence of another cation m low 
concentration However, if the presence of sites on 
which exchange or adsorption occurs 1s the controlling 
factor, mter-1onic competition 1s to be expected even 
m the shortest experimental periods Experiments of 
this type have been conducted usmg washed carrot 
disks, detached barley roots and mtact barley plants 
In Table 1, representative results are shown for the 


absorption, over periods of 5-20 minutes, of labelled 
rubidium and cæsium in the presence and absence 
of other monovalent cations Even ın five minutes 
the absorption of the labelled 10n 1s markedly reduced 
by the presence of other monovalent 1ons The per- 
centage reduction changes little if the experimental 
period 1s increased to twenty minutes These results 
are interpreted as mdicatmg that diffusion is not a 
significant factor determming the rate of the imutial 
entry of 1ons mto the tissues studied , ib 1s assumed 
that the process depends on exchange ieactions at 
or near the cell surface. The mechanism ıs, however, 
not 'passive" in the sense that Broyer? has used 
that word to denote processes independent of meta- 
bolism. It has been found that the mitial m ward 
flux can be reduced by 2 4-dimitrophenol and by 
sodium azide at 25°C (Table 2) In work with the 
latter substance ıt has been demonstrated that the 
observed effect was not due to the sodium ions in 














Table 1  INTERAOTION OF CATIONS IN THE ÍNITIAL FLUX OF 
ABSORPTION (TEMPERATURE 25° C) 
% reduction of absoip- | Statist- 
Labelled | Inter- tion of labelled 10n m- | ical sig- 
Tissue 10n feringion| duced by interfermg 10n | nificance 
x107| M x 10-3 after (P) 
5mm 10mm 20 mn 
Carrot (Unre- 
disks | RbO2/K 128] 725 813 825 | plicated) 
a Cs 02 |K 128] 656 74 1 74 0 0 001 
i Cs 16 |K. 128] 579 571 55 7 0 02 
a Cs 02 | Rb 02| 482 — — 0 001 
7 Cs 02 | Rb 02| 257 — -— 0 001 
Barley 
roots | Cs 02 | Bb 128 | 641 724 84 6 001 
Tatact 
barley | Cs 02 | Rb 02| 804 — — 0 001 
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fable 2 EFFECT OF 2 4 DINITROPHENOL AND SODIUW AZIDE ON THE 
ABSORPTION OF CHSIUM_ BY PLANT TISSUES IN A FIVE-MINUTE 
PERIOD AT 25°C 





1 f 
Absorp- % reduc- | Statistical 











Tis: c Ange or D 
‘issue esum N 200 ugm /, tion by signafic- 
AMx10?2| Mxt0-? | ce tissue | DNP or | nice 
azide (P) 
SATOR | i | 
asks 02 DNP 01 61 56 410 0 001 
» 16 DNP 0 1* 526 11 253 001 
Barley 
roots | 16 | Azide 0 2 29 16 140 0 01 | 











* Administered for 30 minutes immediately before absorption period 


sodium azide Other aspects of these studies will be 
discussed elsewhere 

In experiments with intact plants ıt has been 
possible to demonstrate ionic mteractions in other 
phases of the absorption process? In experimental 
periods of four hours ıb has been found that the 
interaction of potassium with rubidrum 1s different 
with respect to (a) the absorption of rubidium, and 
(b) its transference to the shoots. Moreover, the 


= nature of these interactions is dependent on the initial 


a 


y 


nutrient status of the plants (Table 3) These results 
indicate that the two 1ons must interact m at least 
two distinct phases of the absorption process, namely, 
the mitial entry mto the roots and ın the mechanism 
whereby ions are transferred across the symplast 
to the stele The complexity of the processes m which 
1ons compete is further mdicated by a number of 
other results which will be discussed more fully else- 
where (a) Competition affects not only the initial 
inward movement of ions (cf Table 1) but also 
their rate of exchange when the tissues are transferred 
to unlabelled solutions. (b) When equivalent con- 
centrations of rubidium and cesium are administered 
for five munutes ıb 1s found that rubidium is more 
effective than casium in mhibiting the entry of the 
other 10n—a result contrary to that obtamed with 
mert exchange systems 

It 1s concluded, therefore, that the process of 10n1c 
accumulation 1s considerably more complex than that 
envisaged by Jacobsen and Overstreet’, who postulated 
a single exchange step for ions of either sign whereby 
they are bound to carrier molecules which transfer 
them across the cytoplasm No evidence as yet 
available, however, appears to conflict with the view 
that reactions of the type they envisage may occur 
afte: the mutial entry of 10ns by exchange into the 


Table3 THE ABSORPTION AND DISTRIBUTION OF RUBIDIUM IN YOUNG 
BARLEY PLANTS PROVIDED WITH POTASSIUM PRIOR TO, OR SIMULT- 
ANEOUSLY WITH, RUBIDIUM DURATION OF EXPERIMENT, 24 HOURS 





Pretreated for | Not pretreated | 














48 hr with with potassium SD 
0 5x10- ar (P =0 05) 
potassium 
Concentiation of rubidium 
M x10 
1 10 | 1 10 
Rubidium ab- | 
sorbed mgm [plant , 1 
XK absent from 133 283 |520 7 29 
external solution | 1 122 1366 | 1 ?14 1 866 
2x10 M K 0 086 
present in ex- 0 324 2 85 120 6 15 
ternal solution 0 510 1370 | 1 067 I 788 
% absorbed rubid- | 
tum m shoots — | 
Kabsentfrom — | ! | 
external solution | 43 87 44 04 | 55 69 63 66 
2x10?M K 4 63 
present in ex- 
ternal solution | 36 90 | 40 79 | 52 33 | 66 82 














When a logairthmic transformation was necessary for statistical 
analysis the transformed values are shown in italics 
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Fig 1 Relationship between external concentiation and absorp- 
tion of eesium by carrot disks in 4 hr at 25°C A, Coesimum 
absorbed in milligrams/20 disks, E, external concentration of 
cesium im muilh-equivalents/htre The relationships between 
these quantities and between their reciprocals are shown 


tissues For reasons discussed elsewhere’, this hypo- 
thesis 1s attractive, but it 1s, as yet, unsupported 
either by the identrfication of the carrier or by 
evidence as to the manner whereby ions are bound 
on the carrier Epstem* has endeavoured to examine 
the latter question by a kinetic study of the inter- 
action of ions for entry into tissues If the conclusions 
here presented are correct, his mterpretation is un- 
warranted smce ions mteract for sites unconnected 
with the mechanism which 1s responsible for their 
transference across the cytoplasm Moreover, the 
manner 1n which he analysed his results appears open 
to question He employed the procedure developed 
by Lmeweaver and Burk? for enzymatic studies For 
this procedure to be applicable to salt uptake, a 
linear relationship must exist between the reciprocal 
of the rate of absorption and the 1ecrprocal of the 
external concentration Epstem demonstrated the 
lmearity of this relationship for the absorption of 
rubidrum from solutions of concentrations 2-50 milh- 
equivalents pei litre In the present work, however, 
a concentration-range extending down to 0 1 muh- 
equivalents per htre was used with carrot disks undei 
similar conditions and 16 was found that the relation- 
ship was not linear over this wider concentration 
range The results of an experiment using cesium 
at concentrations 0 1-12 8 mulli-equivalents pei litre 
are shown in Fig 1 Simular results were obtained 
with rubidium It 1s apparent from Fig 1 that a 
linear relationship might have been inferred from the 
results which he within the range employed by 
Epstem Thus ıt must be concluded that theoretical 
mterpretations based on such data are hkely to be 
musleading until the steps ın the overall process of 
i0nie. absorption are moie fully elucidated 
We wish to acknowledge our mdebtedness to the 
Agricultural Research Council and to the Ministry 
of Supply for support at different stages of this work 
[Nov 29 
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No notce 18 taken of anonymous communications 


Analgesic and Antipyretic Activities 
of 4-Hydroxyisophthalic Acid 


4-HYDROXYSSOPHTHALIO acid 1s a by-product of 
the manufacture of salicylic acid by the Kolbe-Schmuitt 
reaction and has been found to be & major constituent 
of the ‘brown dust’ residues fiom the sublimation 
process for the purification of salicylic acid? Analysis 
of a typical sample of ‘brown dust’ showed 16 to con- 
tam 10 per cent of salicylic, 82 per cent of 4-hydroxy- 
ssophthale and 3 per cent of 2-hydroxyzsophthalic 
acids, together with some morganic material From 
this source there ıs thus potentially available a 
considerable quantity of 4-hydroxyzsophthalic acid, 
the chemistry of which 1s bemg investigated as part 
of a research programme on the Kolbe-Schmuitt re- 
action at the Chemical Research Laboratory? From 
a consideration of ris structural similarity to salicylic 
acid, 16 was suggested at the Chemical Research 
Laboratory that 4-hydroxy:sophthahle acid might 
also possess sumiar pharmacological properties 
Accordingly, m February 1954, a pharmacological 
investigation was initiated at Ware and, since the 
findings were favourable, biochemical studies were 
also undertaken 

In the mitial experiments, diugs were administered 
by the mtraperitoneal route, aspirin and phthalic 
acid derivatives being suspended in 5 per cent gum 
acacia In analgesic tests, a sumplified form of the 
analgesiometer of Green, Young and Godfrey® was 
used, which measures responses in terms of the pres- 
sure, applied to the trp of the tail, required to elicit a 
squeak from a young rat This method showed that 
4-hydroxyzsophthalic acid undoubtedly possesses 
analgesic properties, its median effective dose bemg 
303 (lmıts 261-353) mgm per kgm In comparative 
tests ıt exhibited 4 1 (limits 3 2-5 5) per cent of 
the activity of codeme The median lethal dose 
(LD50) for young rats was 1,071 (limits 968—1,185) 
mgm per kgm, and a dose of 600 mgm per kgm. 
was tolerated by all eighty-seven rats which re- 
ceived ıt Comparison of the LD50 of 4-hydroxy- 
*sophthalie acid with the corresponding published 
figures for codeine* indicates that ıt possesses about 
10 per cent of the toxicity of codeme Compared 
with 4-hydroxyssophthahe acid aspirm was both 
more toxic and less effective The LD50 was 541 
(limits 485-603) mgm per kgm, and a dose of 300 
mgm per kgm, which was tolerated by all rats, 
failed to show any analgesic effect, although higher 
doses appeared to do so 

In comparative tests of antipyretic activity m 
rabbits, ıt was found that 4-hydroxyzsephthalic acid 
was about as effective as aspiri m 


NATURE 


January 29, 1955 voi 175 


low toxicity, of the same ordei as that of aspirin, 
which was used for reference 

Analgesic tests were also performed with 2-hydroxy- 
?sophthahe, phthalic, terephthalic and zsophthalic 
acids The 2-hydroxy acid was about equipotent to _ 
the 4-hydroxy, while the unsubstituted acids showed 
shght activity 

Prehmmary investigations on the excretion of 
4-hydroxyzsophthalic acid by rats showed that withm 
24 hr about 40 per cent of a 10-mgm dose given by 
stomach tube was excreted unchanged m the urme 
and about 25 per cent m the feces The method of 
estimation was based on the reddish-purple colour 
formed when the acid 1s allowed to react with ferme 
nitrate Acid hydrolysis failed to increase the amount 
of free 4-hydroxyzsophthahe acid, suggesting the 
absence of certam conjugated forms from the urme, 
while the absence of other possible metabolites, such 
as salicylic, p-hydroxybenzoic and gentisie acids, was 
demonstrated by means of paper electrophoresis 

CIinioal trials to mvestigate the possible therapeutic 
applications of these findings are m progress - 

The ‘brown dust’ was kindly supphed by Monsanto 
Chemicals, Ltd We wish to thank the directors of 
Allen and Hanburys, Ltd, and the director of the 


Chemical Research Laboratory, Teddington, for 
permission to publish this work. 
G B CHESHER S E HrexrtT 


J. IDRIS JONES 
A S LINDSEY 


H. O J. COLLIER 
F A. ROBINSON 
E P. TAYLOR 
Research Division, 
Allen and Hanburys, 
Ltd, 
Ware, Herts 


Chemical Research Laboratory 
(Department of Scientific 
and Industrial Research), i 
Teddington, Middlesex 
Nov. 15. 
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Imidazole Complexes of Myoglobin and the 
Position of the Ham Group 


We have prepared complexes of imidazole, l- 
methyl imidazole and 4-methyl xmuidazole with + 
various species of myoglobm, and crystallized them 
in forms previously described! , the X-ray diffraction 
patterns of the crystals were then compared with 
those obtamed from corresponding forms of met- 
myoglobin crystals The results, which were similar 
for all three umidazoles, are summarized in Table 1 
(In each case a large excess of imidazole was used 
without this precaution combmation is always 
incomplete ) 








counteracting fevers caused by a Table 1 

preparation of pyrogen from Proteus 

vulgaris Species Form a b e B Intensities 
Since 4-hydroxyzsophthalic acid Sperm-whale Met- A| 646A 311A 848A 105 5°11 Scarcely 

promised to have clinical value of a {ammon sulphate) | Imd- 4] 644 307 847 105 5^|j changed 

type similar to, but greater than, Sperm-whale Met- B| 489 402 793 Y Considerable | ~ 

aspirin, a chronic toxicity test was (phosphate) Imd- B| 488 4038 78 5 J changes 

carried out by administering the drug Gentoo pengun Met- — (no crystals formed) 

at 0 5 and 1 0 per cent m the diet to n "d s $ : 2 ee 4 

mice for a period of fourteen weeks | Pate. Imd- H|1064 391 453 


| (phosphate) 
In this experiment, 1t exhibited very 
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Three types of behaviour have been observed. 
(a) In sperm-whale monoclme crystals (type A), 
the imidazole derivative ıs nearly isomorphous 
with the metmyoglobm The cell dimensions are 
virtually unaltered, 1f anything slightly decreased , 
the mtensities are scarcely changed, the differences 
bemg of the same order of magnitude as those be- 
tween carbonmonoxy- and met-myoglobm crystals 
(b) In sperm-whale orthorhombic crystals (type B), 
the imidazole derivative has again nearly the same 
cell dimensions as the metmyoglobm, but the 
imtensities are very substantially changed, and are 
appreciably different m the different imidazole 
derivatives (c) In gentoo pengum myoglobm, erther 
grown m ammonium sulphate or ın phosphate, the 
addition of an midazole group produces a radical 
change in crystal packing In ammonium sulphate 
the metmyoglobin will not crystalhze at all, whereas 
the mudazole derivative gives orthorhombic crystals 
of type I (P2,2,2,, 4 mol coll) in phosphate the met- 
myoglobin gives the face-centred type G (C222,, 
8 mol /cell), while the rmidazole derivative gives the 
orthorhombic type H (P2,2,2,, 4 mol /cell) 

These results give some indications about the 
location of the hem group ın myoglobm Broadly, 
we can immagme three main types of site for the 
group (1) embedded deeply mside the molecule, 
(11) on the side of a wide cleft or groove, and (um) on 
the surface In case (1) the attachment of a substantial 
group such as methyl-imidazole (which 1s a roughly 
circular disk of dimensions about 7A x 87A, by 
no means neghgible m comparison with the molecule 
of myoglobin 1tself which, if spherical, would have 
a diameter of about 32 A ) should change the dimen- 
sions of the molecule and appreciably merease at 
least some of the cell dimensions m all the crystal 
forms, ın case (n) a group attached to the ham 
would exert no steric effects at all and mmidazole 
crystals would be isomorphous with metmyoglobm 
crystals in all forms On the other hand, m case (11) 
one would anticipate that m some forms of crystal 
the hem group would be distant from pomts of con- 
tact between molecules, and no changes m structure 
would be produced by attachment of umidazole to 1b 
(as observed in sperm-whale monoclmic crystals), 
whereas in others the umdazole group attached to 
hem would be near a pomt of contact and would 
cause appreciable distortions m packing (as 1n sperm- 


*whale orthorhombie crystals) or would even impose 


a 


a completely new type of packing (as in penguin 
crystals) 

Hence ıt appears to us very probable that the 
hæm group 1s located on the surface of the myoglobin, 
though ıt must be reahzed that any conclusion is 
bound to be tentative, partly because ib ıs easy to 
imagine various configurations of the molecule mter- 
mediate between the three extremes defined above, 
partly because ıb 1s not certam (though ıb 1s very 
likely) that the molecule of penguin myoglobin has a 
structure smilaı to that of sperm-whale myoglobin 
Finally, ıt may be noted that these surmises are not 
directly appheable to hemoglobin, about the hem 
positions in which differmg conclusions have been 
drawn by different workers (see, for example, St 
George and Paulmg? and Kerm’), but they would 
be relevant 1f, as has more than once been suggested, 
the hemoglobm molecule 1s made up of four sub- 
units each resembling that of myoglobm (in archi- 
tecture, not ammo-acid composition) In that case, 
there would be no necessary inconsisteney even if 
the hem groups of hemoglobm were proved to be 
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‘mside’, since the arrangement of the sub-units (each 
having its hem ‘outside’) might easily lead to such 
& configuration , equally, no diffieulty would arise if 
the hem groups of hemoglobm were shown to be 
‘outside’ 
J C. Kenprew 
R. G Parrisx* 
Medical Research Council 
Unis for the Study of the Molecular Structure 
of Biological Systems, 
Cavendish Laboratory, 
Cambridge 
Nov 29 
* Merck Post-Doctoral Fellow of the U S National Research Council 


at the Cavendish Laboratory, Cambridge, 1959-54 Present address 

Department of Physics, University of Michigan, Ann Arbor, Michigan 
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Acetylation of Sulphanilamide in Plants 


Iw anmals, sulphonamudes are detoxified most 
commonly by acetylation of the free amino-group, a 
process usually localized ın the liver! In the course 
of a study of the movement of sulphamlamide imn 
plants?, 15 was found that part of the free drug became 
bound within the plant and that the change could be 
reversed by acid hydrolysis The possibihty that 
this change m the drug was due to acetylation has 
been investigated 

Broad bean plants (Vcw» faba L ) were grown for 
tlurty-three days with thew roots immersed m an 
aqueous solution of sulphanilamide (100 pgm /ml.) 
The roots, stems and leaves of treated plants were 
sampled separately, killed in ether and the sap 
expressed? 0 2-ml ahquots of sap from treated 
plants were run on paper chromatograms (Whatman 
No 1) m an n-butanol — acetic acid — water solvent 
system! (50-15-35 or 40-10-50) or an n-butanol- 
ammonia- water system® (40-10-50) In addition, 
sulphanilamude and acetyl sulphanilamide were added 
to the sap of untreated plants to give a final con- 
centration of 50 ugm./ml of the drug, and 0 2-ml 
aliquots of these control solutions were run as markers 
Chromatograms were run for 16 hr. at 25°C and 
sulphanilamide spots were located by diazotization 
with a spray of 0 1 per cent sodium nitrite im glacial 
acetic acid and the addition of a coupling component, 
N-g-sulphatoethyl-n-toluidme* in 95 per cent butanol 
The chromatograms showed the presence of sulphanil- 
amide ın the leaves of treated plants, but there was 
httle free drug m the roots although bound drug 
could be revealed by hydiolyss After the first 
dhazotization and coupling, the papers were cut into 
sections lem x 2cm from the sulphanilamide spots 
to the solvent front, and each section was hydrolysed 
by boiling for 15 mm m 2 ml N hydrochloric acid, 
the acid neutrahzed and the diazo colour produced 
By measunng the optical density of the colour of 
these solutions m a spectrophotometer at 510 mu, 
the position of acetyl sulphanilamide on the paper 
could be determmed Chromatograms of sap from 
treated plants showed spots with the same Ry value 
as acetyl sulphanilamide, indicating that acetylation 
of sulphanilamnde occurs m plant tissue as in animal 
There were greater concentrations of the acetyl 
compound m roots than m stems or leaves 

Rp values of sulphanilamide and. acetyl sulphanil- 
amide dissolved m various media were compared 
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Table 1 COMPARISON OF Re VALUES OF SULPHANILAMIDE AND ACETYL 
SULPHANILAMIDE IN VARIOUS MEDIA 


























Solvent system 
Butanol — Butanol - 
Medium acetic acid — water ammonia — water 
Sulphanil- Acetyl | Sulphaml- Acetyl 
amide sulph amide sulph 
Water 0 64 0 80 0 59 0 79 
Sap from treated 
plants 0 47 071 054 0 73 
Sap from untreated 
plants with drug 
added 0 57 077 0 57 








Differences of pH over the range 4 5-13 0 produced 
a change of only 0 01 m the Rp value , but the drugs 
in plantesap had lower Rp values than m water. This 
effect became more pronounced with longer exposure 
in plant sap, particularly with sap from treated 
plants (Table 1) The Ry value of sulphanilamide or 
acetyl sulphanilamide added to plant sap could be 
lowered to the same extent as that for the drug m 
sap from treated plants if an mterval of 24 hr was 
allowed between addmg the drug and running the 
chromatogram The butanol- ammonia — water system 
gave better separation and less tailmg with the drugs 
1n expressed sap than the butanol — acetic acid — water 
system 

Acetylation ın plants 1s being studied in further 
detail, but this prelymmary note 1s published to direct 
attention to @ process which may be a common 
phenomenon m plant tissues 


D Rupp JONES 
JENIFER WIGNALL 


Butterwick Research Laboratories, 
Imperial Chemical Industries, Lid , 
$ Welwyn, Herts 
Oct 12 
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Rat Liver Xanthine Oxidase in Carbon 
Tetrachloride Poisoning 


Dourine the course of experiments dealing with 
the effect of some hepatotoxic drugs on rat liver 
xanthme oxidase, ıt was found that this enzyme is 
activated when carbon tetrachloride 1s admunistered 
m a single necrogenic dosage The present com- 
munication presents results obtained ın normal young 
iats injected subcutaneously with 0 1 ml/100 gm 
body-weight 

Male Wistar white rats weighing 90-195 gm on a 
well-balanced diet were used thoughout this study 
The animals were killed by decapitation 3-48 hr 
after the admmustration of the drug and food was 
withdrawn. during the experimental period Normal 
controls showed that the mjection of 0 1 m] /100 gm 
body-weight caused an acute congestion of the liver 
with & microscopic picture of focal necrosis char- 
acterisfic of carbon tetrachloride myury, but no 
death occurred 

Liver xanthine oxidase was determmed by the 
method of Axelrod and Elvehjem from the oxygen 
uptake in a conventional Warburg manometer 
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Table 1 LIVER XANTHINE OXIDASE AND XANTHINE DEHYDROGENASB 
OF RATS INTOXICATED WITH CARBON TETRACHLORIDE AND PRE- 
t VIOUSLY TREATED WITH SODIUM XANTHINE AND VITAMIN Bie 


Xanthine oxidase | Xanthime dehy- 
(emm oxygen/gm | drogenase (ugm 
Conditions dry-weight in 60 | formazan/mgm 
mmn) diy-weight) 
Average values Average values 
Normal, starved 24 hr 1,223 16 
Normal, starved 48 hr 921 14 
CCl, 24 hr * 1,483 16 
CCl, 24i f 1,771 09 
CCl, 48 hr T 1,325 10 
Sodium xanthine starved 
r ! 1,295 07 
Sodium xanthine -+ car- 
bon tetrachloride 24 hr t 883 05 
Vitamin B,, normal diet 1,786 16 
Vitamin Bis + carbon 
tetrachloride 24 hr f 2,460 19 
Vitamin Bis + carbon 
tetrachloride 48 hr t 1,457 20 











" ne starved 24 hr , injected with carbon tetrachloride and killed 
ater 
T Time of starvation afte: the administration of carbon tetrachloride 


appaiatus at 37? C, using xanthine as a substrate 
and air as the gas phase! The high endogenous 
respiration of liver homogenates does not permit the 
accurate assay of xanthine oxidase, particularly m 
cases where the activity of this enzyme 1s low Tho 
meubation of the homogenate at 37°C for 40 mm 
before tippmg the substrate partly suppressed the 
endogenous respiration. Recently, Dhungat and 
Sreenivasan? substituted a phosphate buffer of pH 7 4 
for a pyrophosphate buffer of pH 8 6 ın the de- 
termmation of xanthine oxidase, based on the 
observation of Dixon and Elhott? that pyrophosphate 
inhibits endogenous respiration Therefore, this 
important imnprovement of the ongmal method of 
Axelrod and Elvehjem was used m our experiments. 

The xanthine dehydrogenase activity m rat liver 
was also measured using the anaerobic reduction of 
the colourless dye txiphenyltetrazohum chloride im 
a Thunberg vacuum tube, and the red formazan 
extracted with toluol or with petroleum ether (ligrom) 
when the livers were rich in hpids*. The results for 
xanthine oxidase activity were expressed m e mm. 
of oxygen consumed in 60 min per gm dry-weight 
and for xanthine dehydrogenase activity in ugm. 
formazan per mgm dry weight. 

Normal well-fed rats gave values for xanthine 
oxidase of 1,638 + 168 c mm oxygen and rats starved 
for 24 hr and 48 h values of 1,223 + 32 c mm 
and 921+ 177 emm respectively Starved rats 
injeeted with carbon tetrachloride showed moereased 
values which were statistically significant. When 


Table 2 OXIDATION OF XANTHINE BY LIVER HOMOGENATES IN 
NonwAL RATS AND RATS TREATED WITH CARBON TETRACHLORIDE, 
MEASURED COLORIMETRICALLY 











vem xanthine/ 
Average gm liver 
Conditions No of | weight | —————————, 
rats (gm ) Incubation time 
mm) 

0 120 180 

Normal 7 67 580 | 436 | 150 

Carbon tetrachloride 24 hr * 7 72 31 8 0 

2 i; 24 hr * 7 134 455 | 22 0 

an AC 48hr* 3 195 476 78 72 
» 2 ++ vit- 

amin B,, 24 hr t 8 229 578 0 0 
Carbon tetrachloride 4- vit- 

amin B;, 24 hr f 2 87 700 0 0 
Carbon tetrachloride + vit- 

amın B,, 48 hr f 2 60 810 0 0 











* Time of starvation after the injection of carbon tetrachloride 
(01 ml /100 gm body-weight) 

T Vitamin By, (15 ugm 24 hı before the administration of carbon 
tetrachloride) B 
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Fig 1 
(A) $n vtro activation 


—— — —, n 


ormal, —— 
carbon tetrachloride (0 1 ml /10 ml ) 
(B) 1n miro and «n vwo activation 


, m miro addition of carbon tetrachloride P 








(C) wm vwo activation — — — —, normal rat starved 24 hr , 


24 hr and mjeeted with carbon tetrachloride , 
(D) wn vwo activation — — — —, normal rat starved 48 hr 
48 hr and injected with carbon staat y 


(Numbeis on graph represent values of joan m emm oxygen/gm dry- 


weight/60 min 


starved for 24 hr. and killed 3 hr after administration 
of carbon tetrachloride, mereased values of xanthme 
oxidase were obtained (t = 3 17, P < 2 per cent), 
and for those killed after 24 hr and 48 hr. the values 
had still greater significance (t = 5 9, P < 1 per cent, 
‘and ¢ = 351, P < 1 per cent) 

Some typical results are shown m Fig 1 and 
Table 1 The an vitro addition of carbon tetrachloride 
(0 1 ml to 10 ml of the liver homogenate) activated 
the xanthine oxidase as shown in Fig 1, A and B 
It is interesting to note that the xanthme dehydro- 
genase activity decreased m the liver of the mtoxicated 
rats (Table 1) 

The activation of xanthme oxidase m rats treated 
with carbon tetrachloride was shown to be due to 
the oxidation of the substrate, as confirmed by 
simultaneous expermments in which the xanthme was 
measured colormetrically after 120-180 mm of the 
meubation of the whole system according to the 
method of Litwak ef al 5. These results are summarized 
m. Table 2. The livers of the rats mjected with 
carbon. tetrachloride and killed after 48 hr. showed a 
smaller merease of activity than those killed after 
24 hr, a fact possibly related to the-regeneration of 
the liver durmg this time 

It 1s known that sodium xanthme and liver 
extracts contammg xanthine are able to protect the 
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rat liver against the necrosis 
occurrmg in carbon tetrachloride 
poisonmg* Experments were 
carried out to find the effect of 
sodium xanthme m normal rats 
and rats treated with carbon 
tetrachloride as well as of vita- 
min B, (cobalamm), which was 
elaaumed by Popper et al? to 
prevent liver necrosis Sodium 
xanthine (100 mgm /100 gm body- 
weight) had no effect on liver 
xanthine oxidase m normal rats, 
but mhibited its enzyme activity 
of about 50 per cent m rats 
injected with carbon tetgachloi- 
ide However, xanthme dehydro- 
genase decreased in normal as in 
poisoned rats (Table 1) Vitamin 
Bı» kindly supphed by Merck 
and Co, Rahway, NJ, mjected 
at 15 ugm /100 gm. body-weight, 
was without effect on the xanth- 
me oxidase and dehydrogenase 
activities of normal rats, but 
both these activities were much 
mereased in rats treated with 
carbon tetrachloride (Table 1 and 
Fig 1, C and D) 

The results reported heie in- 
dicate that liver xanthine ox- 
dase is activated and xanthine 
dehydrogenase partly mbhuibited 
by carbon tetrachloride when in- 
jected in a smgle dose Sodium 
xanthme, which protects the rat 
against liver injury in carbon 
tetrachloride poisonmg, inhibits 
the oxidase and dehydrogenase 
activities of this enzyme 1n intox1- 
cated animals However, vitamin 
B, mereases these activities not- 
withstanding its protective effect 
m this experrmental mtoxication. 

GILBERTO G VILLELA 
Emmio MITIDIERI 

Division of Biochemistry, 

Oswaldo Cruz Institute, 

Rio de Janeiro. Sept. 24. 

1 Axelrod, A E, and Elvehjem, C A,J Bil Chem , 140, 725 (1941) 

* Dhungat, S B, and Sreenivasan, A, J Bol Chem , 208, 845 (1954) 

* Dixon, M, and Elhott, K A OC Biochem J, 28, 812 (1929) 

t Villela, G Q, Rev Bras Bool, (14, 455 (1964)] 

ë Iatwak, J W, Bothwell, J W, Willams, jun, J N and Elvehyem, 
C A,J Bul Chem, 200, 303 (1953) 

* Hore) C, and Neale, R C, Proc Soc Exp Pil Med , 34, 319 


"Popper, H, Koch-Weser, D, and Szanto, P B, Pioc Soc Exp 
Bul Med, "71, 688 (1949) 
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Infectivity and Nucleic Acid Content 
of Influenza Virus 


Mucu of the present behef that the genetic 
properties of viruses are carried by their nucleic acid. 
moieties arises from recent work with plant and 
bacterial viruses Infection of the host cell hag been 
shown to result m the formation of particles which, 
though closely related to the accompanying virus 
components, are non-infectious Analyses indicate 
that the non-infectious material contains httle or none 
of the nucleic acid present in the mfectious particlet 
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Methods have been described for producmg in- 
fluenza virus preparations which differ from ‘standard’ 
virus m possessing high hemagglutinatmg activity 
but low imfectivity? Such preparations have been 
termed ‘mcomplete’, the degree of incompleteness 
being mdicated by the ratio of mfectivity to ham- 
agglutmm, TJA It seemed worth while to see 1f any 
correlation existed between the degree of mcomplete- 
ness and the nucleic acid content of the virus particle 
The prelimmary results of such an investigation are 
reported here. 

All expermnents were carried out with the PR8 
strams of influenza virus Infected allantoic fluids, 
harvested 30-42 hr after moculation with virus 
diluted to IDs, = 10-5, served as a source of standard 
virus, Whereas incomplete virus was prepared from 
infected allantoic fluid harvested after two or three 
serial passages (each 12-16 hr ) of undiluted (imuatially 
IDs, = 10-*) moculum?? Hemagglutinm and m- 
fectivity titres? were determmed on the freshly 
harvested fluids. The virus was purified by adsorption 
on to, and elution from, human red cells followed by 
two cycles of differential centrifugation (45,000 g, 
30 mm , 6,000 g, 10 mm) Yields of purified virus 
varied. from 20 to 60 per cent The virus was pre- 
cipitated with trichloracetic acid, dialysed against 
distilled water and dried from the fiozen state «n 
vacuo The degree of purity was estimated by com- 
parmg the ratio hemagglutinn units/mgm. dry- 
weight Values given by standard and mcomplete 
virus preparations fell withm the same range, 
6-12 x 104 

It has recently been found that mflnenza virus 
contams only ribonucleic acid in significant amounts, 
no appreciable amount of deoxyi1bonucleic acid being 
present ‘The ribonucleic acid content could be con- 
veniently estimated by measurimg the ultra-violet 
absorption at 260 my of a hot 10 per cent sodium 
chloride extract of defatted virus. Values of approx- 
mately 0 8 per cent for standard virus preparations 
were obtamed'. 

In Fig 1 are plotted nucleic acid values of purified 
virus prepared fiom infected allantoic fluids the I/A 
ratios of which varied from 105 560 10%? There 1s acon- 
siderable spread in these ratios for the different ex- 
perimental groups, due largely to seasonal variations 
m the eggs. Also, virus preparations having similar 
I/A. values show an appreciable range of ribonucleic 
acid values, and this appears to be partly due to 
varying lipid content. Despite these variations, 1b 1s 
clear that reduction m the TJA ratio ıs accompanied. 
by a progressive decrease m the nucleic acid content, 
the latter bemg expressed as the percentage per 
mgm. dry-weight of virus As ongmally reported, 
however, mcomplete virus has a lower sedimentation 
constant than standard virus, and recent work® 
indicates that this may be due to the high lpid 
content (and hence lower density) of the former 
Thus, expressing the above values on a weight of 
ribonucleic acid per virus particle basis would mcrease 
the difference between the ribonucleic acid content of 
standard and ineomplete virus. The magnitude of 
the change must await the results of virus particle 
counts 

It was thought possible that some indication of the 
specificity of the missing components m mcomplete 
virus could be obtamed by comparing the gross pro- 
portion of bases m preparations of different I/A 
ratios. When analysed by chromatography followmg 
hydrolysis with N hydrochloric acad*, she nucleic 
acid isolated from the sodium chloride extract gave 
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Fig 1 "Relationshup between the infectivity/hemagglutinm ratio 

and the nucleic acid content of influenza virus X, Single 

passage (005 ml, IDs, = 1075, O, doubie passage (each 

10ml undiluted fluud), @, triple passage {each 1 0m) undiluted 
un 


spots comciding m Rp values with adenine, guanine, 
eytidyle acid and uridylic acid obtamed from yeast 
nucleic acid Six preparations with IJA values 
ranging from 10*5 to 104 ? gave identical proportions 
of base 
It seems not unreasonable to postulate that loss 
of infectivity 1s caused by the lack of a small pro- 
portion only of genetic units correspondmg to the 
observed decrease in nucleic acid content Sufficient 
nucleic acid 1s present m particles which are 99 per 
cent meomplete to suggest that they stil contam 
genetic material which could contribute to the 
‘genetic pool’ m recombmation experiments, and 
such has been found to be the case? However, the 
present lmmuted evidence does not indicate whether 
the decrease in infectivity is due to a random or 
orderly loss of genetic units 
G L. Apa 
BEVERLEY T. PERRY 
Walter and Eliza Hall Institute of Medical Research, 
Melbourne 
Sept 9 

1 Markham, R , Farad Soc Discuss, No 11, 221 (1951) Commoner, 

B, Yamada, M, Rodenberg, 8 G, Wang, T -Y , and Basler, E, 

Scvence, 118, 529 (1953) See review, '"The Properties of Bacterio- ` 


phages”, by Epstein, H. T, im “Advances 1n Virus Research”, 
p 1 (Academic Press, Inc, N X , 1953) 
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*Uhler, M, and Gard, Sven, Nature, 178, 1041 (1954) 

* Smith, J D, and Markham, R, Biochem J, 46, 509 (1950) 
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Total Sugar and Nitrogen Contents of Jute 
Plants, with Special Reference to the 
Flowering Stage 


Tux relative increase of carbohydrate over nitrogen 
has been regarded as a sign of a shift from the- 
vegetative to the reproductive state m plants The 
ratio of soluble sugar and nitrogen m normal and m 
photoperiodically induced. plants was determined m, 
jute, which has been found to be a short-day plant! 
Total sugar and total nitrogen. calculated as percent- 
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Table 1 Corchorus capsularis AND O olttoreus SOWN ON APRIL 20, 1954 
A 
C capsularis C olvtorvus 
Sampling date | Sampling date 
Treatment in days after | % Sugar | % Nitrogen AIB Treatment in days after | % Sugar | % Nitrogen AJB 
sowing (A) (B) | sowing (A) (B) 
10hr ` 29 0 879 1 939 004533 , 10 hr 21 0 4155 2 215 0 1875 
(in flower) (in flower) 
Control 29 0 0245 5 0225 0 001877 | Control 21 0 2205 2 044 0 1079 
(vegetative) (vegetative) 
117 0 391 2 044 0 1914 


| » (in flower) 





age of dry-weight of the whole plant are given m the 
tables as a mean of four plants 
The sugar—nitrogen ratio is comparatively higher 
in the plants which are duced to flower early The 
work of Parker and Borthwick? and Murneek? on 
soybeans gives simuar results 
The sugar and nitrogen contents of plants before, 
at, and after flowering were determmed at intervals 
of five days 1n O olitorvus sown on March 15 It ıs 
known‘ that this species when sown m March flowers 
-very early under natural conditions The results are 
given in Table 2 


Table 2 C ohtorvus SOWN ON MARCH 15, 1954 















Date of sampling % Sugar % Nitrogen | Sugar/nitrogen 
26 8 54 11 046 3 65 3 026 
3135 25 4 2208 0 5978 

5454 0 2763 0 7781 0 355 
(Flowenng) 
10454 4 6135 6 244 0 7393 
15451 1614 | 1 203 1 342 





Both the sugar and nitrogen contents are found 
‘to fall considerably at the flowermg stage, but rise 
agam after the date of first initiation of flowers 

Analyses of plants sown 1n the normal season and 
induced photoperiodically to flower early, at regular 
intervals before and after flowermg, will be of 
mterest For a more complete knowledge of the 
relationship, determunations of total carbohydrates 
including starch will be necessary. 

SUMITRA TALUKDAR 

Botanıcal Laboratory, 

Presidency College, 
Calcutta. 
Sept. 20 


1 Sen Gupta, J C, and Sen, N K,J Ind Agric Ser, 14, 196 (1944) 
2 Parker, M W, and Borthwick, H A, Bot Gaz, 100, 651 (1939) 


-3 Murneek, A E, “Nutrition and Metabolism as related to Photo- 
periodism” (Chronica Botanica Co, Waltham, Mass 1948) 


4Sen Gupta, J C, and Sen, N K,J Ind Bot Soc, 26, 41 (1947) 


Cortical Zonation and Survival of 
Chromaffin Cells in Adrenal Autografts 


Ix the earher mvestigations relatmg to the trans- 
plantation of the adrenal gland, which were sum- 
marized by Biedl!, success depended largely upon the 
preservation of the origmal blood supply of the gland, 
and m consequence the organ had to romam m close 
proximity to its original bed The later work of 
Ingle and Higgins* showed that, when the gland 1s 
transferred to distant sites, all except a few cells of 
the glomerulosa degenerate and that these surviving 
cells then proliferate and produce a mass of cortical 
tissue Greep and Deane? have shown that the sub- 
capsular cells of the enucleated rat adrenal gland are 
capable of reforming a complete gland (less medulla) 
m which the three descriptive zones—glomerulosa, 
fasciculata and reticularis—can be recognized. 





In the present work, a series of twenty adult rabbits 
and six adult rats have been subjected to a left 
adrenalectomy The gland is then divided mto two 
parts by a eut at right angles to its long axis and a 
slice 0 5-1 mm. m thickness removed from ehe cut 
face with & razor-blade The medulla and cortex 
can be readily distinguished in such a slice by the 
translucency of the former and white opacity of the 
latter The medulla and cortex are separated as 
accurately as possible along the cortico-medullary 
Junction, washed m isotonic salme and the medullary 
portion inserted into the anterior chamber of the left 
eye 

In the 1abbit, durmg the first two weeks, degenera- 
tive changes affect some ph;ochromocytes and some 
cortical cells—the latter are invariably present as the 
zona reticularis extends as a series of cords mto the 
medulla and may reach the central vem An occa- 
sional mitotic figure 1s observed in the cortical cells 
but not ın the pheochromocytes The graft is firmly 
attached to the mis after two weeks and vasculariza- 
tion is well marked by one month In grafts aged 
two months and older, the cortical cells are more 
numerous than those of the medulla, and in two aged 
three and four months a typical peripheral glomeru- 
losa (Fig 1) has been observed which adjoms 
anastomosing cords of cortical cells, groups of 
phxochromocytes are scattered throughout the 
cortical tissue and give a strongly positive chromaffin 
reaction Both cortex and medulla have been found 
in all specumens so far examined 

To date few rats have been killed for examination , 
but m those few both cortex and medulla exist m the 
grafts 

The source of the cortical cells 1s of mmportance. 
In takmg the grafts, the kmfe blade was so far as 
possible kept on the cortico-medullary boundary, and 
hence the cells are maanly, if not entirely, derived 
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Fig 1 Section through a four-month old graft of rabbit adrenal 
medulla ana associated cortical cells P, pigmented layer of iris ; 
C, chromaffin cells, S, cortical cells 
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from the zona reticularis, although ıt 1s mmpossible 
to rule out entirely the presence of an occasional cell 
from the mner part of the fasciculata, these must 
at the most be few m number The techmque used 
and method of introduction into the eye precludes 
the possibilty of transferrmg detached cells of the 
outer fasciculata or glomerulosa 

The proliferation of these mner-zone cortical cells 
is m keeping with the views of Blackman‘, Yoffey* 
and others, who iegard the zona reticularis as a 
functionally active zone, while the formation of a 
peripheral glomerulosa m the absence of subcapsular 
cells supports the views of Jones and Wiight*, who 
consider that mechanical factors are responsible for 
the existence of this zone m the Eutherian adrenal 
cortex €Cortical cells in the graft multiply (as evı- 
denced by mitotic figures), even when the right ad- 
renal is intact, mutotic figures have not, however, 
been observed in chromaffin cells, and 1t appears that, 
although these elements persist, regeneration does 
not occur 

Rex E COUPLAND 
Department of Anatomy, 
University, Leeds 
Oct 5 
1]yuedl, A, “The Internal Secretory Organs their Physiology and 
Pathology” (John Bale, Sons and Damielsson, London, 1912) 

2 Ingle, D T, and Higgins, G M, Endocrinol , 22, 458 (1938) 
3 Greep, R O, and Deane, H W, Endocrinol, 45, 42 (1049) 
“Blackman, S 5, Johns Hopkins Hosp Bull, 78, 180 (1946) 
ber M, “The Suprarenal Cortex" (Butterworth, London, 
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A Substance from Eel Serum producing 
Slow Contractions 


EEL serum is well known for its hemolytic and 
toxic properties! , but so far no report seems to have 
been published dealmg with its effect on isolated 
organs In the course of mvestigations mto the 
effects and components of various animal venoms, 
it was noted that eel serum contained a substance 
which causes a delayed, slow contraction of the 
180lated guinea pig leum and bears some resemblance 
to the substances producing slow contractions present 
in wasp venom? or appearing in cat plasma after 
intravenous injection of thalassme? 

The material possessing this property proved so 
potent that m most cases it was found impossible 
to test its effect by applymg undiluted serum to a 
sensitive preparation hke the isolated guinea pig 
ileum suspended in magnesium-free Tyrode solution 
When eel serum was diluted with 0 75 per cent 
salme to make a final dilution of 1 10 to 1 50, 
doses corresponding to as little as 0 002-0 01 ml of 
the original serum contracted the gut suspended m 
an organ-bath of 18 ml capacity The contraction 
began after a typical latency of 10-45 sec and reached 
its maximum after 60-90 sec It persisted following 
treatment of the gut with atropme and neoantergane 
in doses sufficient to suppress strong acetylcholine 
or histamine contractions, and also remamed un- 
affected after tryptamme desensitization* In con- 
trast to the substance present in wasp venom 
causing slow contraction, repeated doses of eel serum 
were progressively less active even if the mterval 
between the contractions was extended to 15 mm 
and more, the gut then still responded to histamme 
in the usual manner. 
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If eel serum diluted with 0 75 per cent sahne was 
dialysed against distilled water for up to 72 hr, no 
appreciable activity could be detected in the dialysate, 
whereas practically all of 1t could be recovered m the 
mner compartment, thus mdicating that the active 
component is most probably a large molecule The 
material producing the slow contraction was little 
affected by boiling diluted serum at neutral pH for 
5 mm but was destroyed after a few munutes of this 
procedure in 0 1 N sodium hydroxide 

Undiluted eel serum caused a contraction of the 
isolated rat colon resembling that produced by 
serotonm m very small amounts [If all the activity 
detected by using the rat colon as a test organ 1s taken 
as representing serotonin, eel serum would contam 
about 0 03 ugm serotonin per ml , a figure which is m 
good agreement with that published by Erspamer and 
Faustim for extracted eel serum No evidence for 
histamine occurring in appreciable amounts m eel 
serum was obtained Small doses of eel serum pro- 
duced vasoconstriction of long duration in the isolated 
rabbit ear perfused with Ringer—Locke solution at 
room temperature 

The nature of the material producmg slow con- 
traction 1s bemg further mvestigated and a detailed 
account of this work will be published elsewhere 


R. JAQUES 


Biological Department, 
Ciba, Ltd , Basle 
Oct 5 
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Spontaneous Microscopic Activity in 
Cardiac Muscle 


Wuen the heart stops beating, pulsations m 
individual cardiac muscle fibres contmue This can 
be observed by examining thin sections of living 
cardiac muscle under high-power magnification and 
transmitted light The pulsations appear to be due 
to alternate relaxations and contractions of the 
fibres, with a concomitant change in the width of 
the striations Under low-power magnification and 
by reflected light, the activity seen m the isolated 
mammalan heart 1s that of spontaneous mmute con- 
traction waves Prinzmetal ef al} have noticed a 
similar though much faster activity in human and 
dog fibrillatmg auricles It disappeared with the 
cessation of fibrillation 

These spontaneous mmute contraction waves can 
be observed not only m non-beatmg hearts but also 
when the latter beat slowly ın sutu This fact makes 
it uncertain 1f the pulsatile activity seen under high- 
power magnification and the spontaneous mmute 
waves are one and the same phenomenon, and whether 
the pulsations are present only after cessation of the 
co-ordinated beat or whether they are a normal 
accompaniment of the heart-beat 

The spontaneous minute waves have been seen m 
all mammalian hearts so far exammed, and ther 
survival-times have been found to vary considerably, 
the longest seen so far bemg 1n rabbit auricles (stored 
at 4°C) m which they could still be observed six 
days after isolation 
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A study of the response of the spontaneous mmute 
waves to changes m environment has shown that 
they are insensitive to relatively wide fluctuations 
of temperature 

- The appearance of these waves to the eye is much 
like that of fibrillation m skeletal muscles, but the 
length of survival and the insensitivity to temperature 
fluctuations distmguish them from that phenomenon. 
It may be, however, that the phenomenon is essen- 
tually the same in both cases, but that its different 
characteristics m skeletal and cardiac muscle reflect 
rather mtrimsic differences in these two types of 
strated muscle It may be noted that Langley? found 
in cats that fibrillation may last half an hour after 

the death of the animal and thought this to be 
remarkably long 

Langley also noted that fibrillation in skeletal 
muscle 1s very sensitive to fluctuations of the normal 
temperature, cessation of fibrillatory activity being 
very quickly brought about by a fall from body to 
ioom temperature Furthermore, if the spontaneous 

-nunute waves are due to fibrillation of the cardiac 
musculature, ıt 1s difficult to conceive how 16 1s that 
they can be seen m the slowly beating heart, in which 
no apparent sign of fibrillation can be detected On 
the other hand, hke fibrillation, the spontaneous 
munute waves have been found to be sensitive to 
quimdme and procame, both of wlfüch cause arrest 
of their activity Urethane? was not found to prolong 
Oi increase their activity when drying of the surface 
film was prevented throughout the period of observa- 
tion 

The followmg observations 

“spontaneous mmute waves are present throughout 
the myocardium When the heart 1s cut into small 
fragments, they contmue their activity unmterrupt- 
edly. They are present m both ventricles and atria, 
and they can be observed on the walls of the chambers 
of the heart as well as on the outer surface They 
are coarser and much more vigorous on the mner 
surfaces 

It 18 hoped to publish fuller details of this work 
elsewhere 

K HELLMANN 
Department of Human Anatomy, 
University Museum, 
Oxford 
Oct Il 
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Phenolic Substances of Pear - Apple 
Hybrids 


Tue leaf of the apple contams as its principal 
phenohe the glucoside phloridzm This is present 
in all Malus species examined, together with smaller 
amounts of the correspondmg aglycone phloretin, a 
quercetin glyeoside!, and traces only of chlorogenic 
and and epicatechm Pear leaf, in contrast, contaims 
three phenolics m quantity chlorogeme and 
sochlorogenic acids? and the glucoside arbutin, with 
small amounts of catechin, epzcatechin, flavonol 
glycosides and hydroqumone, the aglycone of 
arbutim 

The glucosides phloridzm and arbuim appear to 
be quite specific in their distribution , m the course 
of a wide survey of leaves of apple and pear species 
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and varieties by paper chromatography, phloridzin 

has been found in all apples, but never m pears, 

conversely, arbutin has been found ın all pears but 
not m apples 

The production of true sexual hybrids between the 
pear and apple? raised the question of the possible 
dominance of part or all of one phenolic pattern in 
the hybrid leaf Through the lundness of the 

Director of the John Innes Horticultural Institution, 

ib has been possible to examine leaves from a 

number of different pear—apple hybrids Because 

of the luted amount of material available, 70 per 
cent alcoholic extracts of two-leaf samples were 
examined by paper chromatography ın three different 
solvent systems, this enabled all the major and 
some, though not all, of the mmor phenohes to be 
identified 

In all samples, the results mdicated addition of 
the mdividual phenolic patterns in the hybrids, the 
leaves contained phloridzm, arbutm, chlorogenie and 

?sochlorogen:e acids m quantity, with lesser amounts 

of phloretm, epzcatechm and flavonol glycosides 

The amounts of each phenolic present varied some- 

what among the different hybrids, but m no case 

were any of the typical phenolics completely absent 

In the two triploid hybrids (diploid pear x tetra- 

ploid apple), the pear phenolics were relatively 

weaker than in those hybrids m which both parents 
were diploid or tetraploid 
This apparently simple addition of the parental 
phenohe patterns m the hybrids contrasts with the 
dommant-recessive relationships found with the 
anthocyanin colouring matters of flowers in mtra- 
specific crosses 
A H Wians 

Agricultural Research Council 
Unit of Plant Nutrition (Micronutrients), 

Long Ashton Research Station, 

Bristol Oct 8. 
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Growth of Chondromyces crocatus in 
Pure Culture È 


Tue genus Chondromyces was named and illus- 
trated, but not described, by Berkeley and Curtis 
m 1857 m Berkeley’s! "Introduction to Cryptogamuic 
Botany” It was apparently next seen by Thaxter’, 
who reported that he grew ıt in pure culture In 
1918, this species was stated by Pinoy? to grow only 
in the presence of Micrococcus Beebe reported the 
presence of C ciocatus, but attempts to purify the 
organism failed completely though ıt grew readily 
with vanous bactena in mixed culture — Kuhlwein* 
stated that C crocatus could not be grown in pure 
culture and that ıb was a symbiotic form Oetker’, 
recently, has shown that several species in the genera, 
Myxococcus and Podangwm can grow upon yeast 
and algae 

O  crocatus, which may represent the highest 
morphological and nutritional specialization an the 
entire order Myxobacteriales, has recently been 
isolated from soil in our laboratory The soi sample, 
obtamed in Iowa, consisted of surface debris and 
soil taken from a permanent bed of rhubarb which, 
for a number of years, had been heavily fertilized 
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with chicken manure The organism was found 
growing on hay agar plates inoculated with a heavy 
suspension of soil. It grew very slowly and was not 
observed for almost six weeks after the streak 
moculation had been made. Cysts were removed 
from the cystophores and inoculated at the centre of 
crossed streaks of Escherschia coh, NRRL B-281, on 
hay agar Growth of the Chondromyces proceeded 
in all directions from the pomt of moculation 
Repeated re-isolations from the advancmg edge of 
growth yielded a ‘pure-mixed’ culture of E cols and 
C crocatus This technique’ was recommended by 
Raper for the purification of new isolates of members 
of the Acrasiales In these mixed cultures, vegetative 
development was particularly good along the streaks 
of hving E cole cells Between the radiating bands 
of E. col, where the Chondiomyces was free of the 
host cells, growth also occurred When Chondromyces 
cells from these areas were moculated on a variety 
of media, no growth could be obtamed In pure- 
mixed cultures, abnormal fruiting with very hmuted 
cyst formation was found to occur only at the edge 
of the dish The presence of chance mould con- 
taminants seemed to promote normal cyst formation 

Interest m the mechanism of lysis of the host cells 
led us to employ a yeast ın which the larger cell-size 
would facilitate microscopic observations Hence hay 
agar plates were moculated m the above fashion 
with a culture of NRRL Y-1656, Hansenula anomala 
When these were inoculated with cells free of E. col, 
as described above, growth occurred which was as 
good as, or better than, with E col cells This 1s the 
first report to our knowledge of the growth and lysis 
of yeast cells by any member of this genus, although 
Oetker* recently reported growth on yeast m two 
other genera of the Myxobactenales 

Subsequent studies to be published elsewhere on 
the nutrition of this organism have shown C crocatus 
ean grow not only on live yeast cells but also may 
be kept m pure culture on autoclaved cells of yeast. 
It has been carried through many transfers m pure 
culture m this manner at 24°C Growth, although 
not as good, also occurs on the filtrate from yeast 
cultures from which all yeast cells are removed 
Yeast extract, however, has not supported growth 
Solidified vitamm B,, assay medium with vitamin B,, 
added also failed to support growth ‘The factor for 
growth of Chondromyces has been found to be present 
m liver extract and m large quantities mm bovine 
serum Purity of the culture of Chondromyces was 
determmed by moculatmg deep liver broth and 
various other nutrient media as well as direct mucro- 
scopic examination Accepting Thaxter’s report of 
the cultavation of this organism m pure culture as 
accurate, this communication appears to represent 
the second report of the growth of C. crocatus free 
of all other living organisms 

W HzSSELTINE 
Dorotuy I Fenner. 
Northern Utilzation Research Branch, 
Agricultural Research Service, 
United States Department of Agriculture, 
Peoria, Illinois 
Oct 1 
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Shape of Bacterial Flagella 


Iw orthodox bacteriology all flagella are curly. 
With the exception, however, of spirilla, which possess 
unchangmg horny-lookmg curly appendages (Fig 1) 
directly derived from the cell wallt, motile bacteria ^ 
usually go forward with a fuzzy-looking straight tail 
(Fig 2) and a twisting body? Under various, probably 
adverse, conditions this straight tail tends to stiffen 
into a straight clear-cut rod but more often into 
a clear-cut hehx? The straight tail of Fig 3 actually 
became the helix of Fig 4, and the helix of Fig. 5 
also arose from a straight teil The helices may show 
two different but characteristic wave-lengths m the 
same bacterrum, one always exactly twice the other 
asin Figs 4 and 5, for which phenomenon 'biphoity' A 
would appear a suitable term? 

The transition from straight tail to helix mutially 
is reversible , but after no matter how many reversals 
the final shape always 1s the helix Normal swimming 
usually contimues during these changes, but after 
them tends to come to @ gradual stop, with the bodies 
becoming ngid Often the helices then start whirlmg™ 
movements lasting several munutes These may push 
a rigid bacterial body about in erratic fashion, or, 
if the body has stuck, create maelstroms This 
anomalous movement has been mistaken for normal 
motility and as proof that helices are motor-organs 
‘Flagella stamung' habitually undertaken at this 
stage naturally shows curly flagella, and in the dis- 
figured dried material ‘brplicity’ gets lost 

Figs 3 and 4 illustrate the recent observation that 
the transition from straight tail to helix is not 
accompanied by a change m overall length (measured ! 
from free tip to body) M 

Calculation shows that when a straight tail of 
10 75 u overall length changes into a helix of identical 
overall length, with five windings of a wave-length 
of 215u, and an amplitude of c 0 35u, the real 
length of the structure becomes c 12 05g, which 
is an increase of c 12 per cent A straight tail of 
4 9u overall length becoming a helix of five windings 
of the rather short wave-length of 0 98u and an 
amplitude of c. 0 35u changes its real length from 
49utoc T 35 y, an merease of c 50 per cent. These 
are values from actual measurements 





Fig 1 
Fig 2 Salmonella typhr 
Figs 8-5 Salmonella paratyphi B 


Spwallum voluians x 1,000 
x 1,500 


x 1,500 
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How 1s this helical lengthenmg brought about ? 
Electron photographs are usually taken at the helical 
stage and show disorderly masses of submicroscopic 
wavy fibrils lying around and across bacterial bodies , 
no straight tail has yet been electron-photographed 
m the electron microscope. 

The transition from straight tail to lengthened 
helix would seem to necessitate molecular transforma- 
tions Such helical rearrangements in the tail might 
well create tensions or liberate forces capable of setting 
up the anomalous transient whirlng movements 
described above 

The helix in some bacteria can be seen to split 
suddenly mto a number of thinner simular helices , 
these may stay terminal, or float about and become 
distributed over the surface of ther own or other 
bacterial bodies In this way the so-called mono- 
trichous, lophotrichous and peritrichous types of 
flagellation are seen to arise Ther common ongin 
13 the straight tail, the structure primarily associated 
with normal motility and which therefore seems en- 
titled to some of the attention so far bestowed on its 
more elegant curly derivatives 

These observations were all made with the sun- 
light dark-ground microscopy described previously? 

ADRIANUS PIJPER 
Institute for Pathology, 
University of Pretoria. Nov 10. 
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Use of Snail Stomach Cytase in Plant 
Cytology 


Durie a study of the large New Zealand fern 
genus Blechnum, 1+ was found virtually impossible 
to obtam somatic chromosome counts by orthodox 
methods This aspect of the problem was about to 
be abandoned when a paper by Fabergé! on the use 
of snail stomach cytase for maceration m cytology 
was discovered There appears to be a general lack 
of knowledge of this method and its advantages 
Manton’, for example, makes no mention of it. 

Well over a thousand root-tip preparations were 
made by aceto-carmino squash methods with various 

- modifications, but no really satisfactory results were 
obtamed Fabergé’s technique with certain refine- 
ments gave outstanding results, almost every prepara- 
tion, yielding good counts (see Fig. 1) Previously 
adequate spreadmg had been umpossible The method 
has been applied to other groups of plants and is 
showing considerable promise 

Fabergó mentions the possible use of species of 
snail other than the edible Helix pomata which he 
utihzed. In New Zealand the only snail available m 
sufficient quantity is the considerably smaller but 
cosmopolitan species Helix aspersa Mueller With 
large snails the crop and stomach contents only are 
used with small specimens, however, these whole 
organs are removed and pulverized m a little water 
To the extract from about two dozen snails, about 15 
ml of distilled water ıs added This 1s followed by 
centrifuging at 4,000 rpm. for 5 mm The clear 
brown supernatant liquid is then ready for use A 
sample of enzyme if stored ın a refrigerator remains 
effective for at least three batches of root tips 
Between uses, any stray cellular material from tissue 
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Fig 1 Root tip preparation from a tetraploid race of Blechnum 
fluviatile, somatic number = 132 


previously treated must first be removed by centr:- 
fugmg Preliminary tests have shown that the activity 
of the enzyme complex has a wide temperature- 
range Thoe root-tip material 1s prefixed ın a saturated 
aqueous solution of p-dichlorobenzene and then fixed 
in alcohol — acetic acid (3 1 mixture). Before bemg 
placed m the enzyme the root-tips are given two 
changes of a few mmutes each m water Blotting 
between changes is essential | Over-might treatment 
in cytase at room temperature is satisfactory (or 
3-4 hr av 25°C is sufficient) A longer peuod m 
cytase tends to make stammg more difficult, and the 
outlmes of the chromosomes become diffuse Lengthy 
tieatment may be useful in studies on coiling, as the 
coils become more apparent. A rmse m tap-water 
followed by at least a mmute m 45 per cent acetic 
acid assists the aceto-carmme staming 

It 1s believed that this method has advantages 
which deserve wider recognition among cytologists 

T C CHAMBERS 
Botany Department, 
Auckland University College, 
New Zealand Oct. 6 
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Selective Fertilization following the Use of 
Sperm Mixtures in the Mouse 


ARTIFICIAL msemmation has been carried out m 
the mouse using mixtures of sperm from a number 
of mbred Imes each contammg a suitable genetic 
marker The mes are REB (contaming the dommant 
hair structure gene rex, ReRe), G (coat colour and 
pattern tan, alat), and C,H (coat colour agouti, 4A), 
all possible combmations of these genes are pheno- 
typically distinct m the offsprmg The first two lmes 
are derived from inbred lnes A and CBA respectively 
Sperm is obtamed from the vas deferens of killed 
males and the density of each sample estimated by 
hemocytometer counts Sperm mixtures were made 
with equal numbers of spermatozoa from each donor , 
the donor males for each mixture were of approx- 
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imately the same age Four types of sperm mixture . 
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Table 1 TOTAL NUMBER OF OFFSPRING BORN TO DATE FROM MIXED- 
SPERM INSEMINATIONS 





























} 
Males Sperm mixtures 
Females C,H REB G CH REB CWU G REB G 
C.H 24 4 i 2 5 16 
REB 10 1 1 22 4 
Gg 2 0 0 2 4 
x 23 3 13 4 11 10 
Total 12 1 1 69 11 16 10] 16 26 | 
Table 2 TATTER ANALYSIS OF C,H + REB SPERM MIXTURES 
Sperm Litters 
mixture Female Fertilizing sperm 
No CH REB 
b C,H 4 3 
2 CH 3 0 
3 REB 8 2 
4 €,H 2 0 
5 REB 7 1 
C.H 5 0 
C,H 4 0 
6 REB 5 1 
REB 2 0 
8 C.H 6 1 
X 1 0 
X 0 1 
9 X 12 2 
X 10 0 
Total 69 | 1 





were made, namely, & triple mixture of all three 
types and three double mixtures contaming the 
three possible pairs of the types These mixtures 
were used for msemmatmg cestrous females of the 
same three lines Since fertility was rather low m the 
inbred Lhmes!, the same sperm mixtures have also 
been used on other females taken from highly fertile 
non-mbred strains These are referred to as X m 
the tables, which give the results obtamed up to the 
present time 
Certain facts are noteworthy m these results Furst, 
the mixture of REB and C,H sperm produced a 
significant excess of eggs fertilized by C,H sperm 
This is not due to the death and resorption of the 
homozygous REB animals, because the same result 
occurs where C,H are the homozygotes, and also 
m the non-mbred females The result has been 
rather consistent throughout the series of nme such 
sperm mixtures which have been employed (Table 2) 
Secondly, mm the other two double sperm mixtures 
there 1s less evidence of unequal efficiency of, or 
interaction between, sperm types, though the mux- 
ture C,H and G, and the small series from the triple 
mixture, again suggest that C,H is shghtly more 
effective From the triple mixture one iri-paternal 
hitter has been produced’, an REB female having 
given birth to a litter of five, three derived from the 
C,H sperm and one each from G and REB sperm 
These results clearly show that in sperm mrxtures 
the chance of feitilization by a particular type may 
not be the same for all components of the mixture 
At the present stage m the work, several different 
interpretations of this fact are possible It may be 
that the C,H sperm is always more efficient than 
that of the other two lmes mvolved It may be, 
however, that the C,H sperm exerts a specifically 
depressant effect on REB sperm The experment 
is so designed that ıt should be possible to decide 
between these two possibilities as more numbers 
+ accumulate One should, further, be able to discover 
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whether there 1s any tendeney for a reaction of one 
Sperm type either with one particular egg type, or with 
a particular uterine environment, & possibilty which 
should be borne m mind, though there 1s as yet little 
sign of it 

This work has been supervised by Dr R A Beatty." 
I wish to thank Prof CO H. Waddmgton for his 
interest, and the University of Edmburgh for a 
postgraduate studentship 

R G Epwarops 
Institute of Anima! Genetics, 
Edinburgh 
Nov 18 
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Role of the Nuclei of the Follicle Cells 
in the Formation of the Chorion in 
Cimex lectularius columbarius Jen. 


Tue folheular epithelium m msects is said to” 
secrete the chorion after the egg is fully formed 
According to Snodgrass}, the follicular epithelium 
secretes a substance which is discharged over the 
fully formed egg and there hardens to form the 
chorion Wigglesworth? is also of simular opimon. 
The subject has also been touched upon by Bieder- 
mann?, Cappe de Baillon* and Beament?. 

In the course of work on the female reproduct.ve 
System of the bug Cemex lectularvus columbarius Jen , 
collected from the fowl-house of the Indian Veter- 
mary Research Institute, Mukteswar-kumaon, U.P, 
India, we have found cases m which chorion appeared ^ 
to be laid down not as an ordmary secretory product 
of the follicular epithelium, but as something of 
deeper significance, mm which methyl green - stamung 
materials present in the nuclei of the follicular cells 
were involved. 

Ovarioles fixed ın Carnoy’s fluid and stained with 
Unna-Pappenhemn stam (Fig 1) revealed that the 
chorion when ıt was being laid down consisted of 
three layers an inner layer which took up famt 
pyronine stain, a muddle layer which took up 
methyl green stam , and an outer layer which showed 
very faint affimty for pyronme The outer layer sent 
small spme-like processes outwards, the pomted ends 
of which were found to be mserted in the nuclei of 
the follicular cells Globules deeply stamed with, 
methyl green were found migrating from the nuclei 
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Fig 1 Microphotograph of a part of a section passing through 


the ovariole of Cimes lectularwus columbarius Jen, fixed in 

Carnoy’s fluid and stained with Unna—Pappenheim stam x 350 

F, layer of follicular epithelium — C;, C. and C,, inner, middle 

and outer layers of chorion respectively Note the globules 

stained by methyl green a the hie processes of the outer 
ayer (C5 
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of the follicular cells through these spme-like processes 
into the substance of the developmg chorion The 
formation of the chorion in this insect was thus found 
to be due to the direct mtervention of the nuclei 
of the follicle cells, and m this vital process material 
stamung with methyl green (deoxyribonucleic acid) 
present in the nuclei of the follicle cells assumed the 
major role 

It ıs suggested that the whole process of the laying 
down of the chorion due to nuclear activity is one 
of short duration, and hence the fixation of the 
material at the right moment for studymg this 
phenomenon is largely a matter of chance 

The spine-like processes through which the material 
staming with methyl green travels persist on the 
outer surface of the fully formed chorion It may be 
noted here that these processes were noticed by 
Cragg? m Cwmez lectularvus and m Cimex 10tundatus 
He thought that they served to anchor the egg m 
position when 1t was laid 

We gratefully acknowledge the award of a 1esearch 
fellowship by the Indian Council of Agricultural 
Research to one of us (B D) 

Added «n proof Fresh material has been subjected 
to the Feulgen technique It was found that the 
muddle layer of the chorion which took up methyl- 
green stain also gave a strongly positive reaction for 
deoxyribonucleic acid with this technique The 
methyl green -stamung globules mentioned above 
were found to be Feulgen positive. 

B. DASGUPTA 
H N Ray 
School of Tropical Medicine, 
Caleutta 
Sept 17 
! Snodgrass, R E , ‘Principles of Insect Morphology", 500 (MeGraw- 
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Rearing Experiments on Marine Teleost 
Larve and Evidence of their Need for 
Sleep 


During a study of the biology of the shore fishes 
Blennus pholhs L and Centronotus gunnellus (L) 
several series of expe1zments have been carried out 
on the rearmg of the larve By keeping sufficient 
eggs in the aquaiia 16 was possible to obtam large 
numbers of larvee of similar age These were evenly 
distributed between bell-jars which each contamed 
25 litres of sea water and about fifty larve It was 
soon found that mechanical stirring by plunger 
plates as used by previous workers: was accompanied. 
by very heavy mortality of the larve The water 
was therefore kept circulatmg slowly by gentle 
streams of small air bubbles The different batches 
of larvs were subjected to various conditions of 
food and ilummation Larve which died were 
removed daily and percentage survival was used as 
criterion for comparison between batches Surviving 
larve grew well, and given suitable conditions a 
small percentage of these species and of Cottus 
scorpwus L were reared until metamorphosis, when 
they adopted the demersal habit of the adults 


NATURE 


217 


It seemed desirable to investigate the nutritional 
value of phytoplankton cultures, which if smtable 
would give an easy solution to the problem of pro- 
vidmg food Green plant remams have frequently 
been observed ın the stomachs of larval fishes freshly 
caught from the plankton?. Though ıt has recently 
been discovered that green pellets found m plaice 
larve from the southern North Sea were feces of 
ingested Ozkopleura’, 16 was clearly shown by Gross* 
that herring larve kept in the laboratory with 
cultures of Chlamydomonas would fill their guts with 
green flagellates This was confirmed with larve of 
B phohs, C gunnellus, O scorpius and Nerophis 
lumbiiciformis (Pennant) 

On exammation under a low-power bmocular 
microscope, the young fishes were seen to show a 
rhythmic peristalsis, which started at the posterior 
end of the pharynx and travelled posteriorly down 
the whole length of the narrow esophagus This 
swallowing movement was most easily seen. m 
Centronotus larve, because of their straight gut and 
shght pigmentation Particles suspended in the sea 
water were taken m slowly through the open mouth, 
became arranged m a lnear fashion m the narrow 
esophagus, and then were forced posteriorly by the 
peristaltic movements No strong current mto the 
mouth was observed when the fishes were under 
observation m small dishes , but ıt seems likely that 
water is taken m more readily during the course of 
swimmung, for larve kept on rearmg jars usually 
had ther guts visibly coloured by algal cells, 
although these were supphed m only moderate 
concentration 

Nevertheless, the large quantities of flagellates and 
diatoms mgested did not have a markedly beneficial 
effect upon survival of these larve Cultures of 
Chromulina pusilla Butcher, Isochrysis galbana Parke, 
Chlamydomonas sp , Chlorella stagmata Butcher, and. 
Prorocentium micans Ehrenberg were tried separately 
m the laboratory with larvz of Centionotus, but the 
resulting survival-rate was at most only slightly 
greater than m the larve kept without food Simuiler 
results were obtamed with B phohs (Fig 1, A and B). 
When these flagellates and diatoms were offeied 
together with naupln of barnacles and Artemia, 
survival was not significantly better than m larve 
fed on nauplu alone Experiments on these hnes are 
still in progress and 1$ may be possible eventually to 
demonstrate that phytoplankton organisms have some 
shght value as food, but ıb 1s clearly impossible to 
rear the larvæ on such organisms alone The ingestion. 
of such organisms is probably connected with the 


Percentage surviving 





Days after hatching 


1 A, without food continuous hght, B, with flagellates, 
continuous hght, C, with Artem nauplu, continuous darkness, 
D, with Artemia nauplu, continuous light, E, with Artem 
naupln, alternate hght and darkness 
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drmkmg of water for osmo-regulation, as demon- 
strated by Homer Smith? in’marme teleosts 

Feedmg on nauplu, on the other hand, involves 
deliberate efforts of catchmg by the larve, and they 
were seen doing this only m the hght Larve exam- 
ined after they had been kept 1n continuous darkness 
always had empty stomachs, though they had been 
suppled with abundant nauplu Ther survival-rate 
was no more than that of larve kept without food 
(Fig. 1, A and C) When the only source of Humma- 
tion was a dim red hght, the larve of B phols did 
not feed but became imactive, and generally re- 
mained suspended in the water Close examination, 
combined with experments involving changes of 
pressure, revealed the presence of a swim bladder 
with a hydrostatic function, which 1s absent m adults 
of this Species? The mactivity of the larve, which 1s 
presumably shown every might, recalled previous 
accounts of sleepmg m fishes? 

The question of whether such sleep 1s beneficial 
was then investigated Five jars with almost equal 
numbers of larve of B phohs were given 7-8 hr 
of illumination during the day and kept in darkness 
during the night The same number of jars were kept 
under continuous Ulummation Abundant Artema 
nauplu were supplied as food to all the jars, particular 
care bemg taken to ensure that the larve kept under 
continuous 1llummation always had plenty of naupln 
available as food. Other environmental conditions 
were equal, and the larva were of similar parentage , 
yet after a few days ıt was clear that those kept 
under alternate light and darkness were surviving 
much better than those under continuous illumma- 
tion (Fig 1, D and E) The rates of survival showed 
only slight deviations from the mean ın all five jars 
of each batch After a period of mactivity in the dark, 
larve exposed to light become particularly active, 
showing more vigorous feeding on nauplu than those 
kept illuminated all the time 
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Population Regulation in Rabbit Nematodes 


CowPARATIVELY little information is available on 
the factors governmg the size of nematode mfesta- 
tions in wild mammals Elton e£ al! showed that 
infestations of Nematospwowes dubsus m field-mice 
(Apodemus) tended to become larger as the host 
inereased in weight, and Evans? demonstrated a 
simuar tendency for Graphidvum sírigosum m wild 
rabbits*(Oryctolagus) , but for Passalurus ambiguus 
he found that, after rabbits reached a weight of 34 Ib, 
infestations declined with further increase in host- 
weight The authors interpreted thew results as 
indicating the effects of mcreasmg age of host 
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Recent work on the parasites of the wild rabbit 
(Oryctolagus cuncculus L ) m New Zealand gives con- 
firmation of Evans’s results for & strigosum, and 
provides the first adequate picture of population-size 
in Trichostrongylus retortaeforms, a picture which 
differs markedly from those of the other nematodes 
mentioned above and forms the subject of the present 
communication. 

The size of worm populations was estunated by a 
dilution-sampling technique? , the presence or absence 
of infective larvae in the sample was noted, but all 
later stages were counted The paunched weight of 
the host 1s used as an indieation of age, but as such 
ib 18 only reliable for rabbits weighing less than 
1,000 gm., all such animals bemg less than 94 months 
old! Heavier weight groups contam individuals of. 
varying age, but the proportion of animals more 
than 9$ months old increases with weight, so that 
there is an increase m the mean age of the sample 
m each successive weight-group 

Fig 1 shows the frequency of occurrence of 
infestations of different size of T retortaeformas m 
relation to the paunched weight of the host The 
results were obtamed from the exammation of 1,055 
rabbits collected over a period of 13 months (March 
1950-Mareh 1951 melusive) in the Tikokmo district 
of Hawke's Bay Province (North Island of New 
Zealand) The figures for size of mfestation represent 
one-tenth of the total population (the proportion 
actually counted), and have been grouped on a 
logarithmic scale because the range of variation 18 
rather wide 

The most strikmg feature is the very great range 
in the size of infestations, and this is evident m every 
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Fig 1 Frequency of occurrence of different-sized infestations of 

T retortaeformis 1n relation to host weight Figures for sive of 

infestation are grouped on a logarithmic scale The figures m 

brackets refer to the number of rabbits in each 200-gm weight- 
group, starting from a paunched weight of 200 gm 
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weight-group except the second one (400—599 gm ), 
which 18 based on a slightly smaller sample than the 
others Heavy infestations were found m some 
rabbits m every weight class, the largest number of 
worms counted m one rabbit (paunched weight 
1,156 gm ) bemg 937, which mdicates a total popula- 
tion of some mme or ten thousand worms The pro- 
portion of heavy infestations rises abruptly from the 
first to the second weight-group, due presumably to 
the greater chance of acquirmg worms as the young 
rabbits change therr diet from milk to grass After 
this point there is httle further merease but, on the 
contrary, a tendency for hght infestations to re- 
appear These facts suggest that heavy mfestations 
are acquired quite early m the hfe of the rabbit and 
that there 1s some mechanism preventing the animal 
&equrmg progressively heavier infestations as it 
grows older A second point of mterest in Fig 1 os 
that light mfestations become mereasmgly frequent 
m the heavier rabbits until, in the 1,400 gm weight- 
class, 12 per cent of the animals had no worms other 
„than infective larvae 
The data presented are probably adequate to give 
a true picture of T. retortaeformis infestations m 
Hawke’s Bay rabbits durmg 1950-51, but there ıs 
evidence suggesting that m some circumstances much 
higher infestations may occur For example, among 
74 rabbits collected at the Auckland Islands (200 
mules south of New Zealand) m March 1954, seven 
had populations exceeding any recorded in Hawke’s 
Bay The largest number of worms counted in one 
rabbit was 1,920, which 1s double the highest Hawke’s 
Bay figure The tendency towards a higher propor- 
rtion of light infestations among the heavier rabbits 
was even more marked m the Auckland Islands than 
m Hawke’s Bay. 
The ‘self-cure’ mechanism described by Michel* for 
T retortaeforms m laboratory rabbits provides a 
satisfactory explanation for the fact that m most of 
the classes (Fig. 1) some rabbits contam no worms 
other than mfective larve The alternative explana- 
tion that the wide range 1n the size of mfestations 1s 
matched by an equally wide range in natural resistance 
among individual rabbits appears less hkely, and 
lacks any experimental support Acceptimg the ‘self- 
cure’ mechamsm, and comparmg the infestations 
found m Hawke’s Bay with those at Auckland 
Islands, ıt 1s apparent that ‘self-cure’ may operate 
at different levels of worm infestation in different 
“rabbit populations This conclusion leads to the 
suggestion that the abundance of T setoriaeformas 
1s governed by the resistance of the host, which m 
turn may be modified by various environmental 
factors such as the host’s food supply*. Thus any 
effect the parasite may have m controlling the 
numbers of the host 1s secondary and perhaps addı- 
tional to that of the environment 
Elton ef ai? concluded that, smce the highest 
infestations of N. dubvus occurred 1n the oldest mice, 
any increase in the host population by reproduction, 
and thus a lowermg of the average age, causes a 
reduction ın the mean number of parasites per host, 
thereby reducmg the possibilty of the parasite acting 
as a check to the further merease of the host popula- 
tion The present work shows that such a concept 
would be applicable to G. strigosum m rabbits, but 
not to T. retoriaeformas, severe mfestations of which 
are common m quite young rabbits 
A final conclusion emerging from the present work 
is that, smce abundance of parasites is strongly 
correlated with age of host (G strigosum) and locality 
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of collection (I retortaeformes), records of parasite 
abundance m wild animals are of little significance 
unless linked with details of age composition and 
loeahty of collection of the host sample. 

The observations on which this communication 1s 
based, together with comparable material on other 
rabbit parasites, will be pubhshed m full elsewhere. 

P € Burn 
Animal Ecology Section, 
Department of Scientific and Industrial Research, 
Wellington, New Zealand 
Sept. 22 
1 Elton, C, Ford, E B, Baker, J E, and Gardner, A D, Proc 
Zool Soc Lond, 657 (1931) 
* Evans W M R, Parasitology, 82, 67 (1940) 
* Bul, P C, NZ J Se Tech, B, 34, 841 (1953) e 


* Watson, J S, and Tyndale-Biscoe, O H, N Z J Sev Tech , B, 84, 
427 (1958) 


$ Michel, J F , Nature, 169, 933 (1952) 


* ie D F,and Gordon, H McL, Aust J Agre Res, 4, 340 
Dı 


Absorption Spectrum of Deeply Coloured 
Cyclopentadiene Polymers 


Cyclopentadiene can be converted, catalytically by 
trichloroacetic acid (HA), mto a brown-red poly- 
cyclopentadiene trichloroacetic acid ester (I) The 
colour of this adduct is due to conjugated double 
bonds!, which are also responsible for its proton 
acceptor properties’, namely, for the fast reversible 
reaction 


(I) + (H4) = (D, (1) 


where (IT) 1s a blue salt-hke adduct, formed by trans- 
fer of a proton from (HA) to (I) 

We have developed a technique by which the con- 
version of cyclopentadiene into (I) or (II) can be 
carried out at oxygen pressures less than 10- mm 
mercury, and by which the hght absorption, m the 
range 2500-30,000 A., could be measured without 
admitting oxygen to the reaction mixture Absorp- 
tion bands of (I) of wave-length greater than 3500 A 
could not be detected, but (II) has a characteristic 
spectrum in the visible range as shown by curve (a) 
m Fig 1, this experrment was carried out at a 
trichloroacetic acid concentration sufficiently high to 
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Fig 1. Solvent benzene, temperature 200°C , trichloroacetic 


acid concentration, 1 65 gm mol /1 
Curve (a), oxygen excluded, measurement carried out 20 br 
after start of reaction, polymer concentration, 11 3 x 107* 

number average gm mol j1 , optical path-length, 0 102 cm 
Curve (b), ratio of mol oxygen to mol eyclopentadiene at zero time 
is 12, measurement earned out 24 hr after start of reaction , 
polymer concentration 6 44 x 10-* number average gm molji, 
optical path-length, 0 205 em 
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shift the equilibrium of reaction (1) completely to the 
right-hand side. On addition of oxygen, the spectrum 
of (II) 1s fundamentally altered. The various e-values 
depend, «nter aha, on the time of exposure to oxygen 
and on its partial pressure The spectrum of oxidized 
(IL), for specified expermental conditions, 1s shown 
by curve (b). The molar hght absorption coefficient, 
s, 18 defined by optical density/optical path-length 
X c, where c, the polymer concentration, 1s calculated 
from the initial concentration of cyclopentadiene and 
the number average degree of polymerization 
specified before! 

Speetrophotometrie tests, m the range 4500- 
6500 A., were carried out continuously durmg the 
conversion of the monomer and ıt was possible, 
therefose, to study by an optical method the gradual 
building up of this coloured polymer The results 
of these experiments will be discussed elsewhere 

C. F. BLAKELY 
A. WASSERMANN 
William Ramsay and Ralph Forster Laboratory, 
University College, 
London, W C1 
1 Nature, 168, 459 (1951) 
* Nature, 172, 73 (1953) 


Mechanism of Osazone Formation 


A paor which seems to have escaped attention in 
formulating a mechanism for osazone formation 1s 
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K =N NHPh E NH NH Ph CH,NH.NHPh 
CHOH — COH = is 
() (I) , qm) 7 
CH=N NHPh 
-—2H | 
—— 020 
qv) ~ 


then 1t 13 no longer necessary to search for an oxidizing y 
agent to convert (III) into (IV) All that 1s required 
is & hydrogen acceptor such as oxygen, or the phenyl 
hydrazoniun cation’, which is reductively cleaved 
to aniline and ammonia 

This mechanism will accommodate all the known 
facts on osazone formation, including the observation 
of Ornmg and Stempel* that the reaction 1s mhibited- 
at 30°C. m the absence of air. Since oxygen and 
the phenylhydrazonmm cation are competing hydro- 
gen acceptors, one would expect to find a correlation 
between the yield of anilme (and ammonia) and the 
quantity of oxygen present 

The formation of osazones and methylphenyl. 
osazones may proceed through the hydrogen bonded 
structures shown below 


EN H 
R' Pip T 7 ; E PIT A P 
N 4 G 
—+C Ny [o N  -—eH (0) N 
| irap ee ed |. eee 7 | — R'O-NNHPh 
AN pa ye A AX É R l N NHPh 
&/ R `O o Xx Y z 
R’ = sugar residue, R = H (ketose) 
(1) (II) (IV) R’ =H; R = sugar residue (aldose) 
or, 
1 
H—C—0 H—C=0 HO=0 
N E -28 CH = N NMePh 
H —— H ——— ——— | 
p | VA RC = N NMePh 
R N MePh R b" MePh R 


that B-alkyl substituted phenylhydrazmes are oxidized 
very readily in air to form phenylhydrazones! : 


Air 
R.CH,NH.NH Ph —— R.CH —N NH Ph. 


Further, 15 has been found recently? that B-acetonyl 
phenylhydrazme 1s also oxidized by ar at room 
temperature extremely readily : 


, Air 
CH,.CO.CH, NH NH.Ph. —-+ CH, CO CH= 
N.NH.Ph 
Here, ıt seems, 1s an important clue for detecting 
the mechanism of osazone formation, since if, as 
Weygand suggested®, an Amador: rearrangement 
(I + IIL) 15 assumed 


Two suggestions have been put forward? to explain 
why the reaction 1s not contmued to C, of the sugar 
residue, but a choice between these must await further 
experimental evidence. 

Vincent C. Barry 
‘ P. W. D MrrcuELL 
Laboratories of the 
Medical Research Council of Ireland, 
Trinity College, Dubhn. Sept. 17. 


s bar: ima CR Acad Ser, Pars, 204, 1262 (1987), 210, 303 


* Mitchell (an the press) 

3 Weygand, Ber, 78, 1259 (1940) 

t Kenner and Knight, Ber, 69, 341 (1936) Brande and Forbes, J 
Chem Soc, 1763 (1951) Blomk and Pausacker, J Chem Soc, 
661 (1952) 

*Ornmng and Stempel J Org Chem, 4, 410 (1989) 

* Percival, “Ady Carbohydrate Chem”, 8, 43 (1948)  Fieser and 
ner "Organic Chemistry”, 351 (D C Heath and Co, Boston, 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Tuesday, February | 


BRITISH PSYCHOLOGICAL SOCIETY, INDUSTRIAL SECTION (in Room 

-7 105, London School of Hygiene and Tropical Medicine, Tr Street, 

London, W C1) at lp m —Mr Donald Wallis “A Cntical Review 
of Some Human Factors in the Demgn of Machine Controls” 


UNIVERSITY OP LONDON (in the Anatomy Theatre, Universit 
College, Gower Street, London, W C 1), at 1 155p m—Dr G E Tosg 
The Use of Microscopic Plants in the United States” * 


UNIVERSITY OF LONDON, BRITISH POSTGRADUATE MEDICAL FED- 
ERATION (at the London School of Hygiene and Tropical Medieme, 
Eeppet Street, London, W € 1), at i 30pm.—Dr E F Gale “Actions 

tbiotics on Bacteria” rom a series of le e: 
Scientific Basis of Medicine" ) Á " eU MR 


SOCIETY OF CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUP 
(joint meeting with the LONDON SECTION, at the Chemical Society, 
Burlington House, Piccadilly, London, W 1), at 6 30 pm—Dr W C 
Wake “Surface Chemistry and Adhesion” 


SOCIETY ¥OR VISITING SCIENTISTS (at 5 Old Burlington Street, 
London, W 1), at 7 30 p m —Duiscussion meeting —''Colour from the 
Viewpoint of the Painter and the Scientist" Chairman Prof T A 
Şrephenson, F B 8 ; Speakers Mr G J R Frankland Prof W D 


^ 


Wednesday, February 2 


»- QGEOLOGIOAL SOCIETY OF LONDON (joint meeting with the ROYAL 
ASTRONOMICAL SOCIETY, at Burlington House, Piecadilly, London, 
W 1), at 5 p m —Discussion on “The Origin of the Earth" Chairman 
Prof W B R King, E RS Speakers Prof L Hawkes FRS, 
Mr T Gold, Prof C E Tilley, F RS, and Sir Edward Bullard, FRS 


INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, 5 W 1), at 5 30 pm —Continued Discussion 
on “The Beaver Report of the Committee on Air Pollution” 


SOCIETY FOR ANALYTICAL CHEMISTRY (in the Lecture Theatre of 
the, ROM recede E nem Stroot, London, y yat 6pm — 
chwarzenbac! ‘uric! niversi “The Complexone: 

and ther Analytical Application" n PSU 


UNIVERSITY OF LONDON (at the Institute of La ology and 

e n Royal National Denes Nose E Hospital, Gray's 
, London, a m —Pro. rslan (Pad 

“The Effects of Ultra Some Waves on the Ear” * acun) 


INSTITUTION OF FLEOTRICAL ENGINEERS, LONDON STUDENTS’ 
SECTION (at Savoy Place, London, W C 2), at 6 30 p m —Mr J Eccles 
“The Generation of Electricity in. Britam" 


ROYAL INSTITUTE OF CHEMISTRY (joint meeting with the SovraH- 
WEST ESSEX TECHNICAL COLLEGE CHEMIOAL SOCIETY, at the South- 
West Essex Technical College, Walthamstow, iondon, E17), at 
i p m Mr L C Nickolls “Some Chemical Aspects of Forensic 

cience' 


Thursday, February 3 


ROYAL SOCIETY (at Burlington House, Piccadilly, London, W 1), 
at 430 pm—Mr H M Rosenberg ‘The Thermal Conductivity 
of Metals at Low Temperatures", Mr R W Ditchburn ‘Absorption 
Coefficients in the Vacuum Ultra-Violet Part 3—Methane” 


LINNEAN SocIETY OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 pm —Dr J W S Pringle, FRS “The Evolu- 
tion of Song in Cicadas” 


UNIVERSITY OF LONDON (at the Institute of Psychiatry, Maudsley 
Hospital, London, S E 21), at 5 p m —Prof H J Eysenck ‘“Psycho- 
logy and the Foundations of Psychiatry" * 


PHYSICAL SOCIETY, ACOUSTICS GROUP (m the Physics Department, 
Imperial College, Imperial Institute Road, London, S W 7),a£6 30p m 
—Prof O K Mawardi “On Heat Maintained Oscillations”, 


UNIvERSITY OF LONDON, BRITISH POSTGRADUATE MEDICAL FED- 
ERATION (at the London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W C 1), at 530 pm —Prof P B Medawar, 
FR “Tissue Transplantation Immunity" (From a senes of 
lectures on “The Scientific Basis of Medicine" )* 


INSTITUTE OF METALS, LONDON LOCAL SxOTION (at 4 Grosvenor 
Gardens, London, SW 1), at 630 pm —Dr W E Hoare “Tin 
and Tinplate" 

CHEMICAL SOCIETY (at Burlington House, Piccadilly, London, W 1), 
at 7 30 pm —Scientific Papers 


- 


Friday, February 4 


SOCIETY OF CHEMIOAL INDUSTRY (Jornt meeting of the MANCHESTER 

-SECTION and the Foop GROUP, in the Engineers’ Club, Albert Square, 

Manchester 2), at 6 30 p m —Meeting on “Some Aspects of Arr Con- 
ditionmg in the Bakery and Textile Industries” 


UNIVERSITY OF LONDON (at the London School of Hygiene and 
Tropical Medieme, Keppel Street, London, W C 1), at 630 pm — 
Dr J A Scott "Health" (From a series of University Extension 
lectures on “Aspects of Social Policy” ) 

BRITISH GLACIOLOGICAL Soorery (at the School of Geography, 
Mansfield Road, Oxford), at 815 pm —Mr G T Warwick “Ice 
and Caves” 

UNIVERSITY OF LONDON (at Royal Holloway College, Englefield 
Green, Surrey), at 815 p m —Brigadier Sir John Hunt “The British 
Mount Everest Expedition 1953" 
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ROYAL INSTTSTION (at 21 Albemarle Street, London, W 1), at 
9 pm—Prof V B Wigglesworth, ERS “The Control of Meta- 
morphosis in an Insect" 


Saturday, February 5 


LONDON County COUNCIL (at the Horniman Museum, London 
Road, Forest Hill, London, 8 E 23), at 3 30 p m —Prof C von Fürer- 
Haimendorf ^ "The Sherpas of the Nepal Himalaya" * 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

SENIOR LEOTURER (with à degree in agriculture or equivalent 
qualification and sound experience in practical farming, and, if possible 
m teaching) IN AGRICULTURE at the Cumberland and Westmorland 
Farm School, Newton Rigg, near Penrith—The Director of Education, 
5 Portland Square, Carlisle (February 3) 

Heap (graduate (preferably science) and with administratine 
experience) OF "HE DEPARTMENT OF SCIENCE AND GENERA, EDUCA- 
TION-—The Principal, London School of Printing and Graphie Arts, 
Back Hill, London, € € 1 (February 4) 

TECHNICIAN (skilled machinist and/or instrument maker, and prefer- 
ably with some expenence of servicing X-ray therapv equipment) IN 
THD Puysics DEPARTMENT WORESHOP—The Secretarv and House 
ae Mount Vernon Hospital, Northwood, Middlesex (Febru- 
arv 4 

SENIOR SCIENTIFIO OFFICER (with a university degree of mgh 
standard in electrical engineering or physics, with mathematics or 
mathematical physics to final honours standard or equivalent qualifica- 
tions, and several years experience of research in the above or an 
alhed field) 1n the Department of Supply, Aeronautical Research 
Laboratones, Fishermen's Bend, Victoria, Australia, to be responsible 
for the investigation of instrumentation schemes ın the fleld of aero- 
nantical research, and detailed investigation of resultant problems 
and the subsequent development of necessary apparatus—The Senior 
Representative (AP 24), Department of Supply, Australia House, 
Strand, London, W C 2 (February 5 

Boranist (preferably with expenrenee m microscopy) for work 
connected with the effect of field factors on fruit characters, especially 
those affecting the storage life of apples—The Secretary, East Malling 
Research Station, near Maidstone, Kent (February 7 

ASSISTANT ADVISORS (with an honours degree in anthropology and 
administrative experience) ON ABORIGINES 1n the Federation of Malaya 
~The Director of Recruitment, Colonial Office, Sanctuary Buildings, 
Great oe Street, London, S W 1, quoting BCD 167/60/02 (Feb- 
ruar; 

SENIOR LEOTURER (with good qualifications and recent teaching 
experience, 1n either ERA or chemistry) IN SCIENCE—The Secretary, 
Homerton College, Cambridge (February 10) 

SENIOR LECTURER, Grade 1 or 2 ju a good honours degree) 
IN PHYSICS, at the Nigerian College of Arts Science and Technology— 
The Secretary, Advisory Committee on Colonial Colleges, 1 Gordon 
Square, London, W C1 (February 14) 

SCIENTISTS (with a first- or second-class honours degree in physics, 
engmeenng, mathematics or statistics, and experience in field, lab- 
oratory, or operational research, and preferably with experience in 
the writing of research reports) IN THE FIELD INVESTIGATION GROUP 
—The National Coal Board, Establishments (Personnel), Hobart 
House, London, S W 1, quoting TT/914 (February 15) 

LECTURER IN ANIMAL PRODUCTION at the University College of 
the Gold Coast-——The Secretary, Inter-University Council for Higher 
Education im the Colonies, 1 Gordon Square, London, W C 1 (February 
17 


lxi LECTURER or SpNIOR LECTURER IN VETERINARY CLINICAL 
MEDICINE, and n SENIOR LECTURER or LECTURER (Grade 1) IN 
VETERINARY CLINICAL MEDICINE, at the University of Queensland, 
Australia—The Secretary, Association of Universities of the British ^ 
Commonwealth, 5 Gordon Square, London, W C1 (Australia, Feb- 


ruary 19) 

UNIVERSITY DEMONSTRATOR IN PHysics—Dr F B  Kippmg, 
Chemical Laboratory, Pembroke Street, Cambridge (February 19) 

HEADMASTER (graduate of a British university and with sound 
experence of agricultural education) OF THE BRYMORE SECONDARY 
TECHNICAL SCHOOL OF AGPIOULTURE, Cannington, near Bridgwater, 
Somerset—Chief Education Officer, County Education Office, Trull 
Road, Taunton, Somerset (February 21) 

LECTURER IN PLANT PATHOLOGY , à LECTURER/SENIOR LECTURER 
IN BACTERIOLOGY , à LEOTURER/SENIOR LECTURER IN PSYCHOLOGY , 
and & SENIOR LECTURER IN EDUCATION, at the University of Sydney, 
Australa—The Secretary, Association of Universities of the British 
ee 5 Gordon Square, London, WC1 (Australia, Feb- 
ruary 26 

MADER or SENIOR LECTURER (with special qualifications in chem- 
1cal pathology) IN CHEMICAL PatHoLoagy—The Registrar, The Uni- 
versity, Manchester 13 (February 26) 

SYSTEMATIC BOTANIST (preferably with research interests in quant- 
itative and experimental taxonomy), at the University of Sydney, 
Austraha—The S: eretary, Association of Universities of the British 
Commonwealth, 6 Gordon Square, London, WC1 (Australa, Feb- 
ruary 26) 

HEAD (with high qualifications m geology and experience in both 
teaching and research) OF THE DEPARTMENT OF GEOLOGY—The 
Prmolpal, Chelsea Polytechnic, Manresa Road, London, S W 3 (Feb- 
ruary 2 . 

LECTURER IN THE DEPARTMENT OF LOGIO AND METAPHYSICS — 
The Secretary, The University, Edinburgh (February 28) 

LECTURER (with an honours degree in physiology, and with ex- 
perience m teaching experimental physiology to honours students) 
IN THE DEPARTMENT OF PHYSIOLOGY—The Secretary, Bedford 
College (University of London), Regent’s Park, London, NW1 
(February 28) 
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SENIOR LECTURER IN PHYSIOAL CHEMISTRY at Victoria University 
College, Wellington, New Zealand—The Secretary, Association of 
Universities of the British Commonwealth, 5 Gordon Square, London, 
W C1 (New Zealand, March 1) 

ICI RESEARCH FELLOWS (2) IN PHYSIOS, CHEMISTRY, PHARMA- 
COLOGY, METALLURGY, ENGINEERING, GEOLOGY or AGRIOULTURAL 
SOIENCE, or an allied subject—The Registrar, University of Wales, 
University Registry, Cathays Park, Cardiff (March 81) 

PLANT AND ANIMAL QUARANTINE OFFICER (with a university degree 
with good scientific qualifications and mature experience 1n the field 
of plant or animal pests or diseases and their control and prevention, 
including quarantine measures), with the South Pacific Commussion 
at Noumea, New Caledonia, to carry out investigations, ete , relating 
to the contro] of plant and animal pests, diseases, and weeds in the 
South Pacific, including supervision of a rhinoceros beetle research 
programme, operation of an 1nformation centre and reporting service, 
and improvement of control and protective measures—The Secretarv- 
General, South Pacific Commission, Noumea, New Caledonia (March 


EOTURER (with an honours degree m botany or agneultural 
botany, and preferably with postgraduate experience in plant physio- 
logy, ecology, genetics or virus pathology) IN THE DEPARTMENT OF 
ere Nen Botany—The Registrar, The University, Reading 

prt 

TURNER AND NEWALL RESEARCH FELLOWS IN ENGINEERING, 
Inorganic CHEMISTRY, PHYSICS, and allied subjects—The Registrar, 
The University, Manchester (April 30) 

AGRONOMIST Scientific Officer or Senior Scientific Officer grade (with 
at least a second-class honours degree with not less than two years 
appropriate postgraduate experience, preferably including aequaint- 
ance with tropical tree crops and up-to-date knowledge of the statistical 
analysis of fleld experimental results), at the West African Cocoa 
Research Institute, to assist in laying down field experiments on 
various methods of cultivating cocoa—The Director of Recruitment, 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
SW 1, quoting BCD 197/200/05 

ASSISTANT or ASSOCIATE PROFESSOR OF STATISTICS, and a SESSIONAL 
LECTURER IN MATHEMATICS—The Dean, Faculty of Arts and Science, 
University of Alberta, Edmonton, Alberta, Canada 

CuEMIST or BIOOHEMIST (with a good honours degree) IN THE 
TEORNICAL DIVISION for administrative work which is concerned with 
the assessment and development of inventions m chemical and bio- 
chemical flelds— The Secretary, National Research Development Cor- 
poration, 1 Tilney Stieet, London, W 1 

CuzMIST (with two or three years experience in research or in- 
dustry) for physical and chemical research relating to textile mdustrial 
operation-—-The Personnel] Officer, Ontario Research Foundation, 43 
Quecn’s Park, Toronto 5, Ontario, Canada 

DzPUTY DIRECTOR (with high academic quahfications, wide ex- 
perience im engineering research, and preferably some administrative 
ability and a knowledge of the motor industrv) of TRE MOTOR INDUSTRY 

ESEARCH ASSOCIATION—The Director, Motor Industry Research 
Association, Lindley, near Nuneaton, Warwickshire 

LABORATORY STEWARD (with recognized qualifications and with a 
special interest in phvsics)—The Registrar, Hatfield Technical College, 
Roe Green, Hatfield, Herts 

LECTURER IN EDUCATION—The Principa’, The Training College, 
Bingley, Yorks 

PHYSICAL CHEMIST (With a good honours degree and some research 
experience (not necessarily in textiles) ), to carry out research on dve 
absorption by textile materials—The Appointments Officer, Briush 
Rayon Research Association, Heald Green Laboratories, Wythen- 
shawe, Manchester 

Puysioists, CHEMISTS, CHEMICAL ENGINEERS and MEOHANIOAL 


ENGINTERS—National Coal Board, Central Research Establishment, 


Stoke Orchard, near Cheltenham, quoting TT/913 

READER IN PHYSIOS, and SENIOR LECTURERS or LECTURERS (2) 
IN PHYSIOS —The Dean, College of Arts and Science, Baghdad, Iraq 

RESEAROH ASSISTANT to design and construct research electronic 
equipment and assist in its use—The Director, Chemistry Department, 
The University, Birmingham 15 

SCIENTIFIC OFFICERS (with a first- or second-class honours degree 
or equivalent ın mathematics, physics or economics), in or near 
London for operational research under the direction of the Scientific 
Adviser to the Air Ministry—The Mimstry of Labour and National 
Service, Technical and Screntific Register (K), 26 King Street, London, 
SW 1, quoting A 384/544 


REPORTS and other PUBLICATIONS 


(not included wn the Monthly Books Supplement) 


Great Britain and Ireland 


The Registrar General’s Statistical Review of England and Wales 
for the year 1958 Tables Part 1 Medical Pp x+366 (London 
HM Stationery Office, 1954) 10s net 1911 

Ministry of Food Domestic Food Consumption and Expenditure, 
1952 Annual Report of the National Food Survey Committee Pp 
102 (London HM Stationery Office, 1954) 4s net [1911 

Colonial Office Colonial Road Problems Impressions from Visits 
to East Africa and Northern Rhodesia By H W Polhtt (Colonial 
Research Publications—No 17) Pp vi+77+26 plates (London 
HM Stationery Office, 1954) 10s net [911 

Gener&l Register Office Studies on Medical and Population Sub- 
ects No 8 Measurement of Morbidity—a Report of the Statistics 

ub-Committee of the Registrar General's Advisory Committee on 
Medical Nomenclature and Statistics Pp m-+12 (London HM 
Stationery Office, 1954) 1s 6d net 1811 

Federation of British Industries A Career for the Graduate m 
Industry Pp u+24 2s Industry and the Graduate Pp u+31 
2s (London Federation of British Industries, 1954 ) {1931 
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Ministry of Agriculture and Fisheries Fishery Investigations 
Seres 2, Vol 18, No 6 The Biology and Dispersal of Mythcola 
untestinals Steuer a Copepod Parasite of Mussels By G C Bolster 
Pp 3042 plates (London HM Stationery Office, 1054 agit 


net 

Report of the Ministry of Health for the year ended 31st December, 
1953 Part2 On the State of the Public Health—bemg the Annual 
Report of the Chief Medical Officer for the year 1953 (Cmd 9307) 
Pp vwit+262 (London HM Stationery Office, 1954) 7s 0d 


net 
Royal Astronomical Society List of Fellows, Junior Members 
and Associates, 1954 June List of Persons to whom the Medals or 
Testimonials of the Society have been Adjudged George Darwin 
Lecturers Presidents and Officers of the Society Pp 28 (London 
Royal Astronomical Society, 1954 ) [1911 
Empire Cotton Growing Corporation Progress Reports from 
Experiment Stations Season 1953-54 Aden Protectorate—Abyan 
Cotton Expermnent Station By R R Anson Pp 5 9 Cotton 
Research Station, Namulonge ByJ B Hutchmson Pp 8 9d Anglo 
Egyptian Sudan—Cotton Breeding Stations Introductory Note by 
R L Knghtand M F Rose Pp 22 9d Kenya—Nyanza Province 
By M S Haste Pp 6 09d (London Empire Cotton Growing 
Corporation, 1954 ) [1911, 
British Intelhgence Objeetives Sub-Committee Surveys Report 
No 34 The German Plastics Industry during the Period 1939-1045 
By Dr N J L Megson and H J E Poupard Pp 146+16 plates 
(London HM Stationery Office 1954) 6s net {1911 
Report of the Proceedings of the Fourth International Conference 
on Planned Parenthood, Stockholm, 17-22 August, 1053 Pp xxm+ 
200 (London International Planned Parenthood Federation, 1954 ) 
10s 6d, 6 D marks, 900 lire, 2 dollars [1911 


Other Countries x 


Berichte des Deutschen Wetterdienstes Nr 13 (Band 2) Die 
Optik und Meteorologie der Atmosphürischen Trubung Von Fredrich 
volz ) Pp (Bad Kossingen Deutschen Wotterdienatos; 
1954 

Conseil Permanent International pour l'Exploration de la Mer, 
Charlottenlund Slot, Danemark Rapports et Procés-Verbaux des 
Réunions Vol 136 (1953) Contributions to Special Scientific 
Meetings, 1953 Pp 102 (Copenhague Andr Fred Host et Fils, 
1954) 19 kronor 1911 

Durban Museum Novitates Vol 4, Part 7 Some Scarabaema m 
the Durban Museum and Art Gallery By Maria C Ferreira Pp 
91-96 Vol 4, Part 8 ime Neue Trox-Art aus Sud-Afrika Von 
Dr E Haaf p 97-100 Vol 4 Parb 9 Miscellaneous Taxonomic 
Notes on African Birds By P A Clancey Pp 101-118 (Durban 
Durban Museum and Art Gallery, 1954 [1911 

Thirty-Seventh Annual Report of the National Research Council — 
of Canada, 1953-54, mcluding the Annual Report of Canadian Patents 
and Development, Limited Pp 50 (NRC No 8286) (Ottawa 
National Research Council, 1954 ) 1 

Transactions of the “Royal Society of South Australia | Vol 77— 
Centenary Volume Pp xiv+221+4 plates (Adelaide Royal 
Society of South Australia (Inc ), 1954) 42s 1911 

Bericht uber das Geobotanische Forschungsinstitut Rubel in Zurich 
fur das Jahr 1958 Von E Rubeland W Ludi Pp 81 (Zurich 
Geobotanische Forschungsinstitut Rubel ım Zur.ch, 1956 [1911 

Memorie dell’ Instituto Itahano di Idrobiologia “Dott Marco de 
vu Vol 8 Pp 322 (Milano Editore Ulrico Hoepli, 

9 

Department of Agriculture, Jamaica — Extension Circulars No 60 
Caterpillar Outbreaks By Dr H C James Pp 12+1 plate 
No 51 Keep Your Land Free from Piano Grass yM S Motta, 

p 5 No 52 The Maintenance of Farm Machinery By W K 
Mitchell Pp 18 No 538 Profitable Production of Corn in Jamaica 
By C W Hewitt Pp, 8 No 54 Care and Management of Bulls 
By G E Redshaw p 18 No 55 Diseases of Rabbits Pp 8 
Bulletin No 51 (New Series) Sample Survey of Condensery Supplies, 
1951-52 By W D Burrowes Pp 26 1s Bulletin No 52 (New 
Series)  Inferbhty of Cattle in Jamaica & Report on a Visit to 
Jamaica, September-October, 1952 By S L Hignett Pp 1+20 
2s Annual Report of the Department of Agriculture for the year, 
ended 3ist December, 1952 Pp 41 3s (Kingston, Jamaica 
Department of Agriculture, 1953 and 1954 ) 1911 

Bulletin of the American Museum of Natural History Vol 105, 
Article 1 The Systematic Position of Lanthanotus and the Affinities 
of the Anguinomorphan Lizards By Samuel Brooker McDowell, Jr, 
and Charles M Bogert Pp 142+16 plates (New York American 
Museum of Natural History, 1954) 3 dollars [1911 

Basket Maker II Sites Near Durango, Colorado By Earl H Morris 
and Robert F Burgh (Publication 604) Pp x+135+73 plates 
(Washington, DC Carnegie Institution of Washington, 1954) 
425 dollars, paper, 475 dollars, cloth (1911 
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A complete range of diffusion pumps 


TCL 
PERINI 


ıs available and includes types for 
the efficient movement of gases and 


vapours at low pressures with speeds 






SPEED IN LITRES PER SECON! 


800 






from 50 to 5,000 litres per sec To 


A Lf "Ln 
AAE TO ii i 
Ia LUE roc Lb 


meet the needs of valving in 199 











industrial high vacuum systems, a 
range of vacuum valves ts available 


Pressure/Speed Graph PIO Mark 1 
Diffusion Pump 


Straight through types, right angle 
types and valves with special bodies 
are designed for both manual 


VIA-VAC 


Specialist Manufacturers of industrial vacuum 
equipment-consulting service to industry 


“VACUUM INDUSTRIAL APPLICATIONS LTD, WISHAW LANARKSHIRE 


control or automatic operation 





The Policy for Education ||| SLIDE RULE 
EFFICIENCY 


provides a means of saving for a child's education. 
For example, for a parent aged 35 next birthday, 
The Society pays 


£100 pa. for 5 years, beginning in 15 years’ time, 
and 
if the parent dies within 15 years, £100 pa in the 
meantime towards the child's maintenance 


The cost is 


£8 7s 6d a quarter for 15 years at most D A M l E N 


Enquire for details, giving the ages of parent and child METAL SLIDE RULE 


Light . unbreakable... never wears out 
" indifferent to atmospheric or other con- 
ditions Photographic printing ensures 
absolute accuracy, while the silver-grey 


e e í 
finish fi legibih 
The Equitable Life | | oer ara ead 
SPECIAL REDUCED PRICES FOR OVERSEAS 


Assurance Society ||| Sie o EO 


Drawing Office suppliers or direct from 
(founded 1762) 


ANODISED PRODUCTS Ltd. 
19, Coleman Street, London, E C 2 91 Upper Thames Street, London, E.C.4 
No shareholders No commission, Telephone MAN 7765 





NATURE 





LECTURES AND COURSES 


LONDON SCHOOL OF HYGIENE 


AND TROPICAL MEDICINE 
POSTGRADUATE ACADEMIC DIPLOMA IN 
BACTERIOLOGY 
The course for the Postgraduate Diploma in 
Bacteriology for the Session 1955-56, will com- 
mence in October, 1955 This 1s a full-time day 
course extending over one academic year The 
course may be taken by (a) Graduates in Medi- 
cme or Veterinary Science desiring to study 
bacteriology as apphed to medicine and hygiene 
(b) Graduates in science with a first- or second- 
class honours degree im chemistry, or its equiva- 
lent For such students the course covers the 
fields of general bacteriology, chemical micro- 
biology and industrial microbiology Applications 
for admission to the Diploma course must be 

received. not later than March 31, 1955 

Further information and application forms can 
be obtained frèm the Regstrar, London School 
of Hygiene and Tropical Medicine Keppel Street 
London, W CI 


UNIVERSITY OF SOUTHAMPTON 
DEPARTMENT OF ELECTRONICS 

The Department of Electronics gives an ad- 
vanced course at honours degree standard in 
electronics ‘The course is full-time for one aca- 
demic year and the umversity grants a diploma 
by examination to students who successfully com- 
plete the course Entry qualification is a umiver- 
sity degree im physics or electrical engineering, or 
its equivalent 

The next course will commence in October, 
1955, and applications for admission should be 
made now to the Academic Registrar, from whom 
further details may be obtained 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 


(TECHNICAL OPTICS SECTION) 

A course of eight lectures and an accompanying 
Practical course on Thin Film Optics, by Dr -W 
Weinstein will be given. on Tuesdays and Thurs- 
days at 430 pm, commencing Tuesday, Febru- 
ary 22, 1955 Fee for eight lectures, 2 gns , and 
for practical course 4 gns 

For further details apply to the Registry, 
Imperial College, Prince Consort Road, S'W 7 


OFFICIAL APPOINTMENTS 


The engagement of persons answenng these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency tf the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive unless he or she, or the employment, 
is excepted from the provisions of the Notification 
0f Vacances Order, 1952 


TECHNICIANS FOR 
NEW ZEALAND DEPARTMENT 
OF AGRICULTURE 


Applications are invited from technicians with 
experience and recognized qualifications in (a) 
bacteriology and pathology, (b) chemistry (c) 
parasitology, for appomtment to the Ruakura 
(Hamilton) and Wallaceville (Welling.on) Labora- 
tores of the Animal Research Division and the 
Rukuhia (Hamulton) Laboratory of the Extension 
Division of the Department of Agriculture Salarv 
on appointment for applicants with general certifi- 
cate of education (or equivalent) and six years’ 
experience from £N Z 555 to £N Z 750 accord- 
ing to experience and qualifications An appoint- 
ing officer from New Zealand will interview suit- 
able applicants in London 

Application forms and general information on 
conditions of employment may be obtained on 
request from High Commissioner for New Zea- 
land, 415 Strand London, WC2 quoting refer- 
ence No 3/4/40, and mentioning thts paper 
Completed applications to be lodged not later 
than February 26, 1955 


EXPERIMENTAL OFFICER REQUIRED BY 
Minstry of Supply at Royal Aurcraft Establish- 
ment Farnborough, Hants im a group doing re- 
search on metal extraction processes Knowledge 
of physical chemistry required and metallurgical 
experience aneadvantage Qualifications, higher 
School certificate (science) or equivalent Salary 
within Experimental Officer range (mummum age 
26), £715 to £880 Women somewhat less —Ap- 
plication forms from Ministry of Labour and 
Nanonal Service, Techmcal and Scientific Register 
(K) Almack House, 26 King Street, London, 
SW 1, quoting F 19/5A 














MANCHESTER MUNICIPAL - 


COLLEGE OF TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 
APPOINTMENT OF LECTURER OR SENIOR 
LECTURER IN THE DEPARTMENT OF 
APPLIED PHYSICS 
The Governing Body invites applications for an 
appointment as Lecturer or Senior Lecturer in the 
Department of Applied Physics, with similar ttle 
and status in the university The exact status of 
the successful candidate will be determined by 
his qualifications, experience and age Cand dates 
should be graduates in physics who have had 
extensive research experience of solid state physics 
and preferably of semi-conductors The successful 
apphcant wil be expected to devote himself 
mainly to research and the supervision of re- 
search He will be free from administrative 
responsibilities but will be required to undertake 
a certain amount of lecturing Under the general 
supervision of the Professor of Physics he will be 
required to buld up a new section on the 
Physics Department Hitherto the Department 
has concentrated most of its efforts in X-ray 
crystallography, and it 1s very well equipped for 
work ın this field The new section is to be 
housed in part of the extension of the College, 
which will not be finished unti! next September, 
nevertheless it would be conventent if the success- 
ful candidate could take up bis appointment be- 
fore then so that he could superintend the equip- 
ment of his laboratory Salary scale, Lecturer, 
£650 to £1 350 , Senior Lecturer, £1,400 to £1 750, 
by annual increments of £50 The appointment 
may be mde anywhere within these scales de- 
pending on the qualifications and experience of 
the applicant Superannuation under the FSS U 

and family allowances 
Conditions of appointment and form of applica- 
tion may be obtained from the Registrar, College 
of Technology, Manchester, 1 The last day for 
receipt of applications 1s March 19, 1955 
B V BOWDEN, 
Principal of the College 


AUSTRALIAN NATIONAL 


UNIVERSITY 
JOHN CURTIN SCHOOL OF .MEDICAL 
RESEARCH 

Applications are invited from organic chemists 
for the position of Research Fellow who will 
be a research assistant to the Professor of Medi- 
cal Chemistry Candidates should have a Ph D 
degree (or equivalent research experience) The 
successful applicant will undertake full-time re- 
Scarch, in laboratories which are well-equipped 
for the purpose, on the synthesis of new hetero- 
cyclic compounds, in particular pteridines, pyri- 
midines and purines The appointment will 
be for one, two or three years im the first 
instance, and if the appointment is made for 
a period Jonger than one year, the successful 
applicant will later be required to transfer to 
Canberra with the Department The Depart- 
ment's Jaboratories are at present located at 183 
Euston Road, London, N W1 The salary range 
iS £1,100 to £1,650, and superannuation will be 
provided on the FS SU pattern 

Further particulars and information as to the 
method of application. may be obtained from 
the Secretary, Association of Universities of the 
British Commonwealth 5 Gordon Square Lon- 
don W C1 with whom applications close on 
February 28 1955 


UNIVERSITY OF MANCHESTER 
LCI FELLOWSHIPS 

Applications are invited for the above Research 
Fellowships, founded by Imperial Chemical Indus- 
‘ries Ltd tenable 1n the University and available 
for research in chemistry physics and allied sub- 
jects—e g , pharmacology, engineering, metallurgy 
The value of the Fellowships will be within the 
range of £600 to £900 per annum, according to 
qualifications and experience 

Regulations govermng the award of the Fellow- 
ships may be obtained from the Registrar the 
University, Manchester, 13, to whom applications 
should be sent not later than April 30 1955 


THE MEDICAL COLLEGE OF ST BAR- 
tholomew's Hospital, West Smithfield, EC1 Ap 
Plications are invited for the post of Research 
Assistant to undertake research on the Physiology 
of Ageing The appointment to commence as 
soon as possible Applicants should possess a 
high honours degree in physiology The salary 1s 
on a scale of £700 to £1,000 per annum, the 
commencing point on the scale dependmg upon 
qualifications and experience —Applications which 
should be received not later than February 7 
1955 chould be addressed to the Professor of 
Physiology St Bartholomew's Hospital Medical 
College Charterhouse Square, EC1 
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EAST MALLING RESEARCH 
STATION 


Chemist required for mineral analysis of plants 
The work entails participation in routine analysts 
and supervision of assistants Applicants for the 
post, which may be 1n the Assistant Experimental 
Officer or Experimental Officer grade, according“ 
to age and experience, should have a higher 
national certificate im chemustry or equivalent 
qualification Good experience of modern 
methods of analysis essential Superannuation 
under the Ministry of Agriculture scheme 

Further particulars and application form may 
be obtained from the Secretary, East Malling Re 
search Station, near Maidstone, Kent, by whom 
applications should be received not Jater than 
March 5, 1955 


EXETER COLLEGE 


UNIVERSITY OF OXFORD 

The Governing Body of Exeter College proposes 
to elect in the course of Trimty Term, 1955, to a 
Staines Medical Research Fellowship to be held 
from October 1, 1955 The fellowship 1s offered 
for research in Oxford in one of the medial 
sciences, such as anatomy, biochemistry, clinical 
science pathology, pharmacology, physiology M 
1s tenable for a maximum period of fivc years and 
iS not renewable The annual stipend will be 
£500, together with various allowances, A can 
didate for the fellowship must not have exceeded, 
35 years of age, must be of British birth, and 
should preferably hold a registrable medical quah- 
fication 

For further particulars apply to the Rector 
Exeter College, Oxford 


UNIVERSITY OF LEEDS 


DEPARTMENT OF PHARMACOLOGY 

Applications are invited from medically qualified 
or non-medically qualified candidates for appoint- 
ment as Demonstrator in Pharmacology, the 
salary scales are at present under review but 1t 1s 
expected that they will be such as to enable an 
appointment to be made for a medically quali 
fied candidate within the 1ange £700 to £900 and 
for a non-medically qualified candidate within the 
range £550 to £650 a year - 

Applications (three copies) stating date of birth 
qualifications and experience, together with the 
names of three referees, should reach the 
Registrar, The University, Leeds, 2 (from whom 
further particulars may be obtamed), not later 
than February 26, 1955 


CENTRAL RESEARCH ESTABLISHMENT, 
National Coal Board (at Isleworth, Middlesex) 
invite applications for the superannuable appoint: 
ment of a Metallurgtst to carry out research on 
metallurgical problems arising in mining opera 
tons Current work includes a study of harc 
metal tool materials and an cxamination of the 
problems of the incendivity of light alloys Gooc 
honours degree im metallurgy or equivalent pro- 
fesstonal qualifications, good knowledge o! 
physical metallurgy and of technology of engin 
eering and constructional materials, including Legh 
alloys and/or special steels, are required Ap 
pointment will be according to qualifications anc 
experience as either Scientist IY (scale £800 by 
£35 to £1150 male), or Screntist III (scale £50( 
by £25 to £950 male) London location allow- 
ance of £34 mimmum_ rising to £82 maximum 1! 
payable m addition —-Write, giving full particular: 
Gn chronological order) of age, education quahfi 
cations and experience (with dates), to Nationa 
Coal Board Establishments (Personnel) ‘Hobar 
House, Grosvenor Place London, S W 1, markin; 
envelope T T /918 Original testimonials. shouk 
Toss be forwarded Closing date February 19 


MINISTRY OF AGRICULTURE AND FISH 
eres Chief Technical Officer The Civil Service 
Commissioners invite applications. from men foi 
this pensionable post in London in the Ferttlizers 
Seeds and Hill Farming Division Age at least 3: 
on November 1, 1954 Candidates must have : 
degree in agticulture or a related subject, bu 
candidates with outstanding experience in thi 
field may be admitted without this qualification 
Experience in organization and staff control and 
a knowledge of the agricultural lume trade and 
the technique of the production of lime and 
ground hmestone are essential Knowledge of the 
fertilizers and seeds trades would be an advantage 
Inclusive remuneration Gncluding extra dutv 
allowance where payable}, £1420 to £1 558 
Starting pay above minimum for exceptionally 
well-qualified candidate —Particulars and applica- 
tion form from Secretary Civil Service Commis- 
sion 6 Burlington Gardens London W 1, quot 
img No 4421/55 Completed application form: 
to be returned by February 25, 1955 
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LOTHIANS RIVER PURIFICATION 
BOARD 


Applications are invited for the post of River 
Inspector for the area of the Board Salary is 
£1,000 by £50 to £1,250 and the statutory qualifi- 
cations are corporate membership of the Royal 
‘Institute of Chemustry and of the Institute of 
Sewage Purification Candidates with other ap- 
propriate qualifications may be considered The 
superannuation scheme involves medical examina- 
uon 

Applications, giving age, qualifications, appoint- 
ments held (with dates and salaries), along with 
testumonrals should reach the Clerk Lothians 
River Purification Board, City Chambers, High 
Street, Edinburgh, 1, not later than February 28, 


1955 
J STORRAR, 
Clerk of the Board 


THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks, re- 
quires a Chemical Engineer in the grade of 
a Senior Experimental Officer or Experimen- 
tal Officer for development and design work 
on new chemical plants Minimum qualifi- 
cations are Inter BSc or higher national 
certificate 1n chemistry, chemical engineering 
or mechamcal engineering, but chemical en- 
gineering qualifications to degree standard 
would be preferred Applicants for a Senior 
Experimental Officer post should have had 
several years' appropriate experience and be 
able to make design calculations with also 
a good knowledge of constructional 
materials and of engineering detail The 
salary ranges are Senior Experimental 
Officer (minimum age normally 35), £1,017 
to £1,197 (male) per annum — Experimental 
Officer (minimum age 26), £715 to £880 
(male) per annum The successful applicant 
will be required to join the Authority s 
Principal Superannuation Scheme to be in- 
troduced shortly, and the salary scales 
quoted will be enhanced to cover contribu- 
tions Housing will be available within a 
reasonable period for married officers who 
live outside the Establishment's transport 
facihties During this period, lodging allow- 
ance may be payable to suitably qualified 
candidates —Application form from Semor 
Recruitment Officer, AWRE, _ Alder- 
maston, Berks Quote ref A 19/ WGE /34 





NATIONAL COAL BOARD INVITE APPLI- 
cations for superannuable appointments as Scten- 
tific Technical Officers Grade JIL at various 
collieries throughout the country in the Pneumo- 
comosis Field Research (a long-term investigation 
into the incidence of pneumoconiosis among mine 
workers) Salary scale £400 by £20 to £560 male 
Residence near the colliery required After train- 
ing the officer will be posted to the colliery where 
the duties involve shiftwork and spending up to 
three days a week underground, investigating and 
measuring environmental conditions, especially 
dust concentration The remaining time will be 
occupied in evaluating samples m the laboratory 
General certificate of education in a scientific 
Subject, or equivalent qualification required 
“Knowledge of muning industry not essential — 
‘Write giving full particulars (in chronological 
order) of age, education, qualifications and experi- 
ence (with dates), to National Coal Board, 
Establishments (Personnel), Hobart House, Gros- 
venor Place, London, SW1, marking envelope 
TT/910 Original testimonials should not be for- 
warded Closing date February 12, 1955 


APPLICATIONS ARE INVITED FOR THE 
post of Assistant Librarian in the joint library of 
the Grassland Research Institute and the Common- 
wealth Bureau of Pastures and Field Crops at 
Hurley, near Maidenhead Applicants should be 
qualified hbramans with some experience im a 
scientific library Starting salary according to 
age up to £487 for men and £467 for women at 
25 years or over —Application forms, obtainable 
from Secretary, Grassland Research Institute, 
Hurley, Berks, to be submitted by February 7, 
1955 





APPLICATIONS ARE INVITED FROM 
women holding degree in biology for appointment 
of Haematological Technician Previous experi- 
ence in haematology not necessary In first ın- 
stance appointment wil be made in grade of 
Technician (£450 to £515 per annum) Promotion 
to the grade of Senior Technician (£540 to £625 
per annum) will be made if satisfactory after pro- 
batronary period of one year Salary and condi- 
tions according to Whitley Council —Apply Dr 
Mills, Royal Berkshire Hospital, Reading 


McMASTER UNIVERSITY 
DEPARTMENT OF CHEMISTRY 
GRADUATE ASSISTANTSHIPS 
Applications are invited. for part-time teaching 
and Research Assistantships from persons quali- 
fied to register 1n courses leading to the M Sc 
and PhD degrees in chemistry Assistantships 
normally carry a yearly stipend of $1,400 to 
$1,600 Assistants are required to devote eight 
to ten hours per weck to duties during the 
academic session (October to Apri inclusive) and 
may devote full time to their research during the 
summer Research is in progress in (he fol- 
lowing fields mass spectrometry, nuclear chemus- 
try radiochemistry, natural isotopic abundance 
ratios and their biological and geological signi- 
ficance, isotope effects, organic reaction mechan- 
isms, physical chemistry of high-polymer solu- 
tions, isolation and structure of plant alkaloids, 
biogenesis of the thyroid hormone intermediary 
metabolism, inorganic analytical methods 
Interested persons should write to Dr R P 
Graham, Chairman of the Department of Chemis- 
try, Hamilton College, McMaster Lniversity, 
Hamilton, Ontario Canada 


UNIVERSITY OF LIVERPOOL 


Applications are invited fcr the following Fel- 
lowships (1) ICI Research Fellowships im 
Physics, Chemustry, Engineering Metallurgy and 
Pharmacology, or any related subject, to which 
some appointments may be made during tbe cur- 
rent academic year The appointments will date 
from October 1, 1955 The salary will depend 
upon qualifications and experience, but will nor- 
mally be within the range £600 to £900 per annum, 
together with FSS U benefits and family allow- 
ances (u) Two Leverhulme Postgraduate Fel- 
lowships in the Faculty of Science, tenable for 
one year at a value of £500, renewable for a 
second year at a value of £550 

Applications, three copies, stating the Fellow- 
ship applied for age, details of qualifications and 
experience, publications, research work in progress 
and completed, and an outline of the proposed 
field of research, and, 1n the case of the Lever- 
hulme Fellowships, whether Nationa Service re- 
quirements have been fulfilled, togetner with the 
names of two referees, should be received not 
later than March 1, 1955, by the undersigned, 
from whom further particulars may be obtained 
(Candidates overseas who find ıt more convenient 
to do so may send one copy only by airman ) 

STANLEY DUMBELL, 
Registrar 


EAST MALLING RESEARCH 
STATION 


A vacancy exists m the Biochemistry Section 
for research on the biochemistry and metabolism 
of the fruit tree A good honours degree on 
chemustry, biochemistry, or botany, a sound 
knowledge of organic chemistry, and a keen m- 
terest in the living plant are required with, if 
Possible, postgraduate experience Salary accord- 
10g to age and experience in the Ministry of 
Agriculture and Fisheries Scientific. Officer. Grade 
Superannuation benefits under the FSSU 

Further particulars and applicanon form may 
be obtained from the Secretary, East Malling Re- 
search Station, near Maidstone, Kent, by whom 
applications should be received not later than 
March 15 1955 


MINISTRY | OF SUPPLY, RESEARCH 
Establishment, S E London, requires Physicist to 
assist ın work involving the application of micro- 
scope technique including electron mucroscopv, 
to metallurgical and explosive properties This 
post will probably be transferred from SE 
London to near Sevenoaks, Kent within next two 
years Qualifications, higher school certificate 
(Science) or equivalent, but possession of higher 
national certificate or degree in physics may be an 
advantage Previous experience in metallography 
or in the operat on and servicing of electron micro- 
Scopes desirable Salary witun Experimental 
Officer range (minimum age 26) £750 to £920 
(London Women somewhat less —Application 
forms from Ministry of Labour and National Ser- 
vice, Technical and Scientific Register (K), 26, 
King Street, London SW 1, quoting A8/5A 


NATIONAL RESEARCH DEVELOPMENT 
Corporation requires a Chemist (or Biochemist) 
with good honours degree for an established post 
m its Technical Division. The work 1s concerned 
with assessment and development of inventions in 
the chemical and biochenncal fields, 1s administra- 
tive and not experimental, and involves larson 
with laboratories throughout the country, includ- 
ıng medical schools, and with industry Good 
salary, superannuation arrangements —Applica- 
trons stating age, qualifications, experience, 
present salary, and names of two referees, to 
M Secretary, NR D C, 1 Tilney Street, London, 


Cl 





NIGERIAN COLLEGE OF ARTS, 


SCIENCE, AND TECHNOLOGY 


Principal C A Hart, TD, DSc, PhD, 
MICE, FRICS 

Applications are invited from candidates with 
good honours degrees for appointment as Senior 
Lecturer (Grade I or I) in Physics Now in the 
early stages of development, the College 1s 
autonomous, complementary in function to Uni- 
versity College, Ibadan, and of comparable status 
It has branches at Zaria, Ibadan and Enugu 
Salary scales, mcluding overseas pay Grade I 
£1665 to £1,850 per annum , Grade II, £1,360 to 
£1630 per annum Grading and inital salary 
according to experience Post 1s pensionable, but 
temporary appointment carrying gratuity and 
slightly higher salary might be made Furmshed 
house provided, rent £109 to £150 per annum 
according to salary Free first-class passages, once 
each way for each tour of service for person 
appointed and wife either passage allowance or 
maintenance allowance for up to two children 
under 18 Seven days leave on fulbsalary for each 
month's resident service Tours of service ten 
to eighteen months 

Write for further information to Secretary, Ad- 
visory Committee on Colonial Colleges, 1 Gordon 
Square, London, W C1 Closing date for appli- 
cations (six copies), February 14, 1955 


SOUTH PACIFIC COMMISSION 
PLANT AND ANIMAL QUARANTINE 
OFFICER 
Applications are invited. for the post of Plant 
and Anima] Quarantie Officer with the South 
Pacific Commission The successful applicant will 
be appointed for a period from two to three 
years, and will be stationed at the Commission's 
headquarters ın Noumea, New Caledonia The 
Plant and Animal Quarantine Officer 1s required 
to carry out investigations, etc, relating to the 
control of plant and ammal pests, diseases, and 
weeds in the South Pacific, including supervision 
of a rhinoceros beetle research programme, op- 
eration of an information centre and reporting 
service, and improvement of control and protec- 
tive measures Applicants should have a univer- 
sity degree with good scientific qualifications and 
mature experience in the field of plant or animal 
pests or diseases and their control and prevention, 
including quarantine measures Fluency in 
English and French is very desirable Commenc- 
ing salary will be determined according to qualifi- 
cations and experience, but will be not less than 
£Stg 1600 plus a post allowance of £Stg 540 

(single) or £Stg 901 (married) 

Further information obtamable from the Secre- 
tary-General, South Pacific Commission, Noumea, 
New Caledonia, to whom applications, supported 
by a detailed curriculum-vitae, should be sent by 
March 31, 1955 ^ 


EMPIRE COTTON GROWING 


CORPORATION 
POSTGRADUATE STUDENTSHIPS, 1955-56 
With a view to subsequent appointment to the 
Overseas staff men who have completed their 
National Service are invited to apply for Student- 
ships ın () Applied Genetics and Plant Breed- 
ing, à) Plant Physiology Training will be at 
a university or institution in the UK, with grants 
ranging according to location from £25 to £34 10s 
a month, plus approved fees and other allowances 
Starting salary in the Corporation’s service 1s 
not less than £900 per annum, including cost-of- 
Iing allowance, with free housing and passages 

Details and application forms from the Secre- 
tary, Empire Cotton Growing Corporation, 12 
Chantrey House, Eccleston Street, London, S W 1 


THE FURNITURE DEVELOPMENT COUN- 
cıl a Statutory Body established under the 
Industrial Organization and Development Act 
1947 has two vacancies in the Finishing Section 
of the Research Department (1) To develop 
simple test methods for finishing materials, par- 
ticularly lacquers Applicants should possess a 
degree in a scientific subject and have had some 
experience in simular test development work 
preferably on paints or lacquers The successful 
applicant will require considerable energy and 
imitiative and the ability to work largely on his 
own responsibility Travel abroad may be 
necessary (2) To carry out research of a funda- 
mental character into processes used ;n the finish- 
ing of wooden furmture Applicants should 
possess a good degree in a scientific subject, 
preferably physics, and also have research experi- 
ence not necessarily in the paint or lacquer field 
Salaries for the above posts will be m accordance 
with qualifications and experience, but will be 
generous to the right type of man —Applications 
to the Director, Furniture. Development. Council 
11 Adelphi Terrace, London W C2 
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NATIONAL COAL BOARD 
DURHAM DIVISION 

Appliennons are invited for a Scientist Grade 
IL, or Selentfic Technical Officer Grade ] at 
No 4 Ares Laboratory, Bishop Auckland Dur- 
.ham Salary, Scienust II within scale £800 by 
£35 to £1 150, Screnufic Technical Officer I, with- 
in scale £765 by £25 to £915 The successful 
candidate will be required to take charge of the 
new Area Laboratory under the direcuon of the 
Area Chief Scientist 

Appheauons with full details, to the Area Ad- 
lee Ned Officer, Area No 4, National Coni 

jon! 
don Bishop Auckland, Co Durham by Feb- 
ruary 5 


UNIVERSITY COLLEGE OF THE 
WEST INDIES 


Applientions are mvited for a Research Fellow- 
ship in the Department of Chemistry Candidates 
should be organic chemists with experience of re- 
search preferably on natural products 
Fellowship which 1s of the value of between £750 
and £1 100 per annum according to qualifications 
is for one year but may be renewed — Paid re- 
turo passage to Jamaica 

Applications (sx copies), detailing qualifica- 
uons and experience and naming three referees 
to be received by February 15 by Secretary, Inter- 
University Council for Higher Education sm the 
Colonies, 1 Gordon Square London, WC1 from 
whom further particulars may be obtained 


OPERATIONAL RESEARCH 

British European Airways require a 
Semor Methods Officer to apply operational 
reseatch techniques to the study of a variety of 
münügenal and operauog problems throughout 
BE Ths 1s n new and progressive appoint- 
ment offering wide scope for ability Applicants 
should have a university degree : science or 
mathemaucs with a qunlificauon in statistics, and 
some years im n position of responsibility, prefer- 
ably in industry Experience of conducting in- 
vestigations involving staustical dnalysis essential 
Starung salary within the range £1,075 to £1 375 
per sonum according to quahfications and experi- 
ence Pension scheme Travel concessions —De- 
tails of qualifications and experience to Chief 
Personne! Officer BEA, Keyline House Ruishp, 
Middlesex quoting reference B8 


MINISTRY OF SUPPLY REQUIRES 
Chemist or Physicist at Research Establishment 
near Bridgend Glamorgan, for experimental work 
on the chemical and physical properties and the 
measurement of performance characterisucs of 
pyrotechnic systems Qualificauons higher school 
ceruficate (science) or equivalent, but possession 
of a higher national certificate or a degree in 
chemistry or physics may be an advantage Some 
knowledge of electronic equipment desirable 
post may be transferred to Horsham, Sussex with- 
im next two years Salary within Experimental 
Officer range (minimum age 26) £715 to £880 
Women somewhat less —Applicotion forms from 

| Miuisuy of Labour and National Service Techni- 
cal and Scientific Register (K), Almack House 26 
King Street London SW1 quoung F 18/5A 
Closing date February 19, 1955 


MECHANICAL ENGINEERS REQUIRED 
at Miwstry of Supply Headquarters, London to 
be responsible to head of section for control 
progress and co-ordinauon of development con- 
tracts sponsored by Guided Weapons (Engineer- 
ing) Branch and assist in technical planning of 
some activities of Branch — Qunhlications, higher 
school ceruficnte (science) or equivalent but 
possession of higher nauonal certificate or de- 
gree in mechanical engineering may be an advan- 
tage Experience m industry desirable Salary 
within Expermmental Officer range (minimum age 
26) £750 to £920 per annum (women somewhat 
less) —-Applicauion forms from Ministry of Labour 
and National Service Technical and Scientific 
Register (K) 26 King Street London, SW 1 
quoung C19/5A Closing date February 19 
19. 


PHYSICIST OR MATHEMATICIAN RE- 
quired at Ministry of Supply Headquarters 
London to mvestignte data reduction associated 
with ballistic instrumentation. with a view to im- 
proving methods of presentnuon of results and to 
Introducmg methods of analysis applicable to 
automatic computing machines Qualifications, 
first- or secogd-class honours degree in physics 
or mathemaucs Salary within Scientific Officer 
range, £492 10s to £885 Women somewhat less 
FSSU benefits may be available —Applicauon 
forms from Ministry of Labour and National Ser- 
vice Technical and Scientific Register (K) 26 
King Street London, SW 1  quoung A7/5A 
Closing date February 24, 1955 


Durham Division. Howlish Offices Coun- | Ca 


UNIVERSITY OF CAMBRIDGE 
ICI FELLOWSHIPS 

Applications are invited for Research Fellow- 
Ships, value within the range £600 to £900 a year 
founded by Imperial Chemical Industries Lid, 
tenable in the University and available for re- 
search in physics chemistry biochemistry en- 
gineering metallurgy, pharmacology, chemotherapy 
or related subjects Applications must be re- 
ceived not later than Apru 30, 1955 

Reguintions governing the award of the Fel- 
lowships may be obtained from the Secretary- 
Genera] of the Faculnes The Old Schools, 
mbridge, to whom all applications should be 
addressed 


COLLEGE OF ARTS AND SCIENCE 
BAGHDAD, IRAQ 

Applications ate invited for the post of Reader 
ond three posts of Senior Lecturer or Lecturer 
m Physics Term of appointment to commence 
not later than October 1 1955 Salaries are in 
the range ID 1 400 to ID 2400 (1 ID «£D, to- 
gether with a cost-of-living bcnus of at least 
ID 120 and certain other allowances Passages 
are puid at bemnmng and end of contract 
Annual summer leave is permitted Persons np- 
pointed are required to carry on research and 
to teach candidates for BSc degree Teaching i5 
io English Climate and conditions are suitable 
for British families 

For further information apply to the under- 


signed 
A A DURI 
Dean 


UNIVERSITY OF MANCHESTER 
TURNER AND NEWALL RESEARCH 
FELLOWSHIPS 

Applications are invited for the above Research 
Fellowships founded by Messrs Turner and New- 
all Ltd, tenable mm the University and available 
fur research im engineering, inorganic chemistry, 
physics and allied subjects The value of the 
Fellowships will be within the range of £600 to 
£900 per annum according to qualifications and 
experience 

Regulations governing the award of the Fellow- 
ships may be obtained from the Registrar, The 
University Manchester 13 to whom applications 
should be sent not later than April 30 1955 


ENGINEERS AND PHYSICISTS REQUIRED 
by Ministry of Supply for posts ım Instrumenta- 
ton Section of Royal Aircraft Establishment, 
Farnborough, Hants (1) Research in techniques 
and instrumentauon for measurement and record- 
ing of physico] quantises arising from tests in 
aircraft and missiles An interest in application 
of physical principles to design of special measur- 
ing instruments would be useful (two posts) (2) 
Research on electronic circuits and equipment. for 
flight test, wind tunnel and alled aeronautical re- 
search purposes Qualifications First- or second- 
class honours degree or equivalent m physics or 
engineering Some relevant experience may be 
an advaninge Appointments in grade of Scten- 
tific Officer within salary range £467 10s to £845 
Women somewhat less FSSU benefits may 
be available —Applhication forms from Ministry. of 
Labour and National Service Technical and 
Scientific Register (K) 26 King Street, London 
S W 1, quoting A13/5A 


THE UNIVERSITY OF ALBERTA AN- 
nounces the following vacancies m Mathematics 
(1) Assistant or Associate Professor of Stnustics 
appoimtment to be effective September 1 1955 
Starting salary $5 000 or higher, normal incre- 
ments $250 (2) Sesstonal Lecturer m Mathe- 
matics for exght months from September 1, 1955 
at a gross salary of about $3600, prospect of 
permanent appointment —Applications including 
transcript of academic record curnculum vitae, 
publications names of two references and recent 
photograph or snapshot to be sent to Walter H 
Johns Dean Faculty of Arts and Science, Univer- 
sity of Alberta, Edmonton, Canada 


RESEARCH ASSISTANT (MAN) WANTED 
as soon as possible for university work on struc- 
ture of alloys of high melung point The posi- 
uon offers good opportunities [or learning bigh 
Temperature methods The work is arranged so 
that the man appointed qualifies as an advanced 
student for the Oxford D Phil degree Require- 
ments First class honours degree in metallurgy, 
physics or chemistry Salary according to quali- 
fieations Applications from overseas cannot be 
considered and men with sccond-class honours 
should not apply unless they have research et- 
penence —Applications to Dr W Hume-Rothery, 
OBE FRS Inorgame Chemistry Laboratory 
South Parks Road Oxford 


























SEVERN RIVER BOARD 

POLLUTION PREVENTION DEPARTMENT 

Applicauons invited for appointments in the 
Boards Laboratories (a) Senior Analyucal 
Chemist Salary ım APT Grade V (£750 10 
£900) according to qualifications and experience 
Candidates should hold a degree or equivalent 
qualficanon — Expenence in water, sewage, and 
trade waste analysis desirable but not essenual 
(b) Junior Analytical Chenust Salary in Grade 
HI (£600 to £7: according to qualifications and 


experrence Candidates should hold n degree or 


equivalent qualification Appointments are subjeci 
to nanonal scheme of condiuons of service and 
rr n Government Superannuation Acts, 1937- 

Applicauons, swung age qunhficauons expen 
ence and present appomunent with copies of not 
less than two testimonials, should be sent to the 
Pollution Prevention Officer at the undermentioned 
address within fourteen days of the appearance ol 


this adverusement J 
JOHN V_ MORLEY, 
Clerk 


of the Board 
Pordand House, Church Street, 
Great Malvern Worcestershire 


WEST MIDLANDS GAS BOARD 
BIRMINGHAM AND DISTRICT DIVISION 
ASSISTANT CHEMIST 
Candidates who will be required for duty a 
one of the works jn the Bumingham Division 
must have had some years’ experience of thi 
chemical control of a large undertaking — ant 
should possess 2 higher national certificate 1 
chemistry or have reached an equivalent standard 
The salary will be withm Grade 7 (£585 to £66: 
per annum) of the natronal salary scales for aa 
staffs The post is pensionable and the success 
ful candidate may be required to pass a medica 

examination 

Applications stating age personal details qual 
fications and paruculars of training and esperi 
ence together with the names of two referees 
should be addressed to Mr J Wakeford 
Divisional General Manager West Midlands Ga: 
Bonrd Birmingham and District. Division, Ga: 
Offices Edmund Street, Birmingham, 3, to react 
him within fifteen days of the appearance of thi 


advertisement 
J C INGRAM 
Secretary to the Board 


EAST MALLING RESEARCH 
STATION 


Vacancy in the Entomology Section [or a mali 
research worker for studies on Tortricids and lea 
hoppers associnted with tree and bush fruits 4 
really good honours degree, nnd a keen interes 
1n field entomology are essential research experi 
ence an advantage Appointment as availabl 
during 1955 The post will be in the Ministry o 
Agriculture Scientific Officer grade, carries excel 
lent research prospects, and 1s superannuated 

Further particulars and applicauon form fron 
the Secretary, East Malling Research Station nea 
Maidstone Kent, by whom applications shouk 
be received not later than April 15 1955 


UNIVERSITY OF MANCHESTER 


Applications are invited for a full-tume post a 
Reader or Senior Lecturer in Chemical Pathology 
Candidates need not be medically qualified bu 
should have special qualificauons i chemuco 
pathology Salary scales nre (n) for medical 
qualified persons Reader £1800 by £100 t 
£2250 Senior Lecturer £1 800 by £100 to £2 000 
(b) for non-medically qualified persons Reade 
£1250 by £50 to £1600 Senior Lecturer £1 151 
by £50 to £1,500 (salary scales are nt presen 
under review) [mtia] salary and status accord 
mg to qualifications and experience Membershy 
of the FSSU and childrens allowance scheme 

Applications should be sent not [ater thin Feb 
runry 26 1955 to the Registrar, The University 
Manchester, 13 from whom further partcula: 
and forms of application may be obtuned 


CHESTER BEATTY RESEARCH INSTITUTE 
(nsttute. of Cancer Research Royal Canca 
Hospital) Two Technicians required (a) Bio 
chemical technician. preferably with experience ol 
manometric techniques or in the solnuon ol 
natural products (b) Technician for physical 
chemistry laboratory for work particularly con 
cerned with spectroscopic techniques experience 
in this field would be an advantage Both posts 
are permanent and superannusble and the salary 
will be according to age experience and qualifica- 
tions —Applications§ marked respectively “Bo 
chemistry " and ‘Spectroscopy’ should be ad- 
dressed to the Chester Beatty Research Insutute 
Fulham Road London S W 3 
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APPOINTMENTS VACANT 


MOTOR INDUSTRY RESEARCH 


ASSOCIATION 

DEPUTY DIRECTOR 
Applications are invited for the newly-created 
St of Deputy Director of the Motor Industry 
*search. Association Candidates must have high 
ademic qualifications, wide experience 1n engin- 
ring research and, preferably, some administra- 
ʻe ability and a knowledge of the motor 
dustry A salary up to £2,000 per annum will 

paid to a suitably qualified candidate, and 

perannuation provided under the FSSU 
heme 
Apply in writing, giving full details of qualifi- 
trons and experience, to Director, Motor In- 
stry Research Association, Lindley, near Nun- 
ton, Warwickshire 






DISTILLERS COMPANY 
LIMITED 


The Research and Development Depart- 
ment of the Company have a vacancy for a 
Mathematician aged 22-26 years for work 
on a variety of problems concerned largely 
with mstrumentation and physical methods 
for the study of high polymers Honours 
*legree in mathematics essential, *ogether 
with some general knowledge of physics, 
including electromcs Salary would depend 
on qualifications and experience —Apply 
Staff Manager, The Distillers Co Ltd, 21 
St James's Square, London, SW 1 Ref 
Res 155 














WIGGINS TEAPE AND CO, (1919 LTD 
permakers, require a graduate Chemical En- 
wer, age about 35 years preferred, papermaking 


rience not essential A wood pulp mill in 
»nmouth, S Wales, 1s being planned for which 
: successful applicant will be required first to 
ist in the layout, design and building, and 
'n, on completion, to take charge of production 
„Manager —Applicants for this post are asked 
write in confidence, giving fullest particulars of 
rence and qualifications, to Chief Personnel 
icer, Wiggins Teape and Co (1919) Ltd, Ald- 
€ House, Mansell Street, London, E 1 


M e € MÀ M 
3AYER AGRICULTURE REQUIRE AN EX- 
1enced Technical Adviser, whose duties will 
lude hatson with Agricultural Research Insti- 
zs and Colleges and giving advice in the ficld 

fungicides, insecticides, and weedkillers 
nours degree in botany or agriculture and ex- 
1ence in advisory work essential Age 30-40 
ary commensurate with qualifications and ex- 
rence Hotel and traveling expenses rem- 
sed Staff pension scheme --Write, giving age, 
(cation, experience and salary required, to 
retary Bayer Agriculture Ltd, Thornycroft 
use, Smith Square, London, SE1 


RITISH INSULATED CALLENDER'S 
Mes Ltd, invite apphcations for the following 
incy at their Leigh Works, near Manchester 
duate Physicist or Electrical Engineer for the 
"tro-pbysical Laboratory The work involves 
*study of electrical. properties of rubber and 
thetic insulating materials under a wide range 
physical conditions Investigational work re- 
5 to the performance of experimental cables 
'0dymg new and improved desigrs — Candi- 
's should have an interest in the practical use 
ull types of electrical measuring equipment but 
nous industrial experience 1s not necessary — 
Jications, quoting reference A/26, should be 
ressed to Staff Officer, BICC Ltd, Prescor, 
es 


SSISTANT BIOLOGIST REQUIRED FOR 
ological work on the deterioration of paper 
jucts A degree imn microbiology or botany 
i chemistry is desirable Salary in range £470 
£680 Superannuation (FSSU) Five-day 
K-—Applcation forms from Printing Packag- 
and Allied Trades Research Association Ran- 
3 Road, Leatherhead, Surrey (Ref A/BIO 1) 


SSISTANT CHEMIST REQUIRED TO 
| 11 the running of a section devoted to reim- 
ed plastics Scope for man with initiative 
practical ability Superannuation scheme — 
sley Products Ltd , Garman Road, Tottenham, 
7 


ADY CHEMIST, GRADUATE OR HNC, 
ired for analysis of electroplating and allied 
ions —Apply, Electro-Chemical Engineering 
Ltd, 161 Queens Road Weybridge, Surrey 
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DISTILLERS COMPANY 
LIMITED 


Applications are invited for the follow- 
ing appointments in the Industrial Group of 
the Company 


SENIOR CHEMIST/CHEMICAL ENGIN- 
EER to supervise the operation of the Pilot 
Plant Division of the Research Department 
of British Industrial Solvents at Hull Tbe 
Division includes chemists, chemical engin- 
eers several teams of pilot plant operators 
draughtsmen and a small workshop Age 
up to 37/38 years A degree m Chemistry 
or Chemical Engineering is essential, to- 
gether with a number of years’ experience 
of pilot plant work 


ASSISTANT WORKS CHEMIST to under- 


take control work m the Company's Indus- 


trial Alcohol Distillery at Hull Age up to 
26 years A degree in Caenustty or 
equivalent qualification 1s required, but simm- 
lar work experience 18 not essential 


ANALYST aged 30-40 years for analyticul 
work in connecuon with the manufacture of 
whisky, its by-products and malt extract 
Duties will include the supervision and 
training of young chemists in this field A 
degree 1n Chemistry or equivalent qualifica- 
tion 1s necessary and appropriate experience 
1n general analytical and bio-assay work 1s 
desirable The post is tenable near Stirring 
in Scotland 


Salaries for the above posts would deperd 
on qualifications and experience Apply 
Staff Manager, The Distillers Co Ltd, 2 
St James's Square, London, SW 1 Ref. 
DCL/G2 


THE PYRETHRUM BOARD OF KENYA 
require two female Chemists, primarily to assist 
under Senior Chemists in the analysis of pyretbrum 
and participation in chemical investigations con- 
cerning the industry High degree of accuracy 
and reliability ts required Salary £600 by £20 
to £660 then £660 by £25 to £735, plus cost of 
living allowance, which js at present 10 per cent 
Of the basic salary Post provides for home leave, 
medical benefit scheme, provident fund, and free 
am passages Hard furnished flats available 
Candidates should have had scientific training and 
experience, preferably possessing a BSc degree 
or an intermediate pass, with chemistry as princi- 
pal subject Candidates without these qualifica- 
tions, but with a sound screntific grounding will 
be considered —Wnite Box JA/112, c/a 95 
Bishopsgate, EC 2 


——— 

RESEARCH SCIENTIST, ENGINEER, OR 
Mathematician, is required m London by an 
Operational Research Group in a major industry 
to study comparative economics of various 
methods of doing same operation and may be 
required to lead small team Previous e~peri- 
ence of operational research, although desirable, 
not essential First- or good second-class honours 
degree m science, engineering or mathematics and 
some years’ experience in research with a good 
analytical approach and ability to wrie clear and 
logical reports 1s required Salary on appointment 
depending on quahfications and experience, ir 
scale £858 to £1,232 inclusive — Write, giving full 
particulars of age, education, qualifications and 
experience (with dates), quoting this paper, to 
Box 630, T G_ Scott and Son, Ltd, 143-147 
Regent Street London W1 Ormgmal test- 
momals should not be forwarded Closing date 
February 15, 1955 


APPLICATIONS ARE INVITED FOR SCIEN- 


tific Officers for the British Steel Castings Research 
Association, Broomgrove Lodge, Sheffield 10 
Posts vacant for candidates with either metal- 
lurgical or engmeering bias to their traing 
Acquamtance with foundry practice a recom- 
mendation This Association 1s building a 
new experimental station Prospects good for 
future progress Salary according to qualifications 
and experience Usual professional qualifications 
expected 


ANALYTICAL CHEMIST REQUIRED BY 
firm of manufacturing chemists for the control of 
quality of pharmaceutical products and ther raw 
materials and for the development of analytical 
processes for the standardization of new products 
Well equipped laboratory in NW London 
Commencing salary £750 to £800 Contributory 
pension scheme —Please address applications 
which should state age, qualificanons experience, 
ete to Box 633 T G Scott anc Son, Ltd 143- 
147 Regent Street, London, W 1 





MULLARD RESEARCH 
LABORATORIES 


invite applications for two types of perm- 
anent positions in its Vacuum Physics 
Laboratory Jn both cases, the work in- 
volves research and develooment in the 
realm of semi-conductors, solid state physics 
and photo devices 


(a) SENIOR PHYSICISTS to act as 
Group Leaders with several years 
of academic or industrial research 
experience, preferably, but not 


necessarily, ın the above fields 


(b) PHYSICISTS with honours degrees, 
to work in research and develop- 
ment teams—with or withgyt pre- 
vious experience 


In both cases, the positions offered are 
progressive and pensionable, and carry 
attractive salaries Candidates, free of 
national service obligations, should apply, 

quoting reference VPL (J), 
to Mr G A Taylor, 
Personnel Manager, 
Mullard Research Laboratories, 
Cross Oak Lane, 
Salfords, near Redhill, Surrey 





A VACANCY FOR A YOUNG MALE 
science graduate exists in the laboratories of the 
Research Association of British Rubber Manufac- 
turers Candidates should possess a pass degree 
in the physical sciences The person appointed 
1s required to assist ın technological investigations 
in the laboratories and must be prepared to spend 
tme away from the laboratories carrying out in- 
vestgations in rubber factories The appointment 
will be initially on the Technical Officer Scale 
(£475 by £25 to £675), with expectation of pro- 
motion to Senior Technical Officer (£600 by £30 
to £870) Candidates already having industrial or 
other experience will be considered appropnately 
The post would be eminently sintable for some- 
one wishing to famulharie himself with industry 
and gain experience before taking an executive 
industrial position ——Applications, giving full par- 
ticulars of age, qualifications and experience, to 
be sent to the Secretary, RABRM, Shawbury, 
Shrewsbury, Shropshire 


AN ORGANIC CHEMIST IS REQUIRED BY 
British Schering Manufacturing Laboratories Ltd , 
Hazel Grove, Cheshire, to take charge! of a small 
Development Laboratory The position would 
suit à university graduate with two or three years" 
industrial experience A salary of not less than 
£700 per annum will be paid, according to qualifi- 
catioris and experience 


A PHYSICIST WITH INDUSTRIAL EXPERI- 
ence of Instrument development is required to 
join a small team engaged in the design and 
manufacture of special-purpose apparatus The 
work 1s concerned with a wide variety of physical 
principles and manufacturing techniques A man 
possessing a general science degree, preferably y0- 
cluding chemistry and with practical experience of 
mechanical and electrical engineering would be 
suitable The appointment 1s at the Applicational 
Research Centre of a Major Oil Company located 
near Chester Starting salary according to age, 
qualifications and experience Attractive pension 
benefits — Write, giving full details experience, 
quahfications, age, marital status, to Box ZT 705, 
Deacon's Advertising, 36 Leadenhall Street, 
London, EC3 


CHIEF CHEMIST REQUIRED BY FIRM 
specializing in the rare metals to supervise both 
routine and research laboratories PhD or 
equivalent degree with some industrial experience 
Commencing salary £1,500 per annum Con- 
tributory pension scheme —Box 636, T G Scott 
aa Son, Ltd, 143-147 Regent Street, London, 

1 


ASSISTANT REQUIRED FOR RESEARCH 
work ın connection with the marine transport of 
refrigerated cargoes Knowledge of applied 
physics 1s required and the work will, involve a 
certam amount of work at various ports Appli- 
cants should have a general degree or equivalent 
and have completed national service Salary will 
be according to experience within the range £400 
to £600 per annum —Apply in writing to Techni- 
cal Director, Refrigerated Cargo Research 
Council, Falcon Yard, Cambridge 
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ENGINEERS and PHYSICISTS 


are required by BRITISH TELECOMMUNICATIONS RESEARCH 
LTD for work on long term research and development projects in the 
following fields — 


(a) Wide-band line communication systems 

(b) Wide-band microwave radio systems, including aerials and propagation 
(c) Point-to-point television transmission systems 

(d) Measuring and testing equipment for the above 


(e) Magnetic materials and semiconductors 


Attractive posts are offered to qualified engineers with experience 1n any 
of the above fields, and further vacancies exist for junior engineers and 
technical assistants 


The Company operates a superannuation scheme, and offers attractive 
working conditions with generous holiday and leave arrangements, and 
good social and recreational facilities 


All applications will be dealt with in confidence and should,be addressed 
to the Director of Research, British Telecommunications Research Ltd, 


Taplow Court, Taplow, Bucks 





JOSEPH LUCAS, LIMITED, HAVE AN IN- 
teresting vacancy in their research and develop- 
ment laboratories which would be suitable for a 
young graduate with honours degree in mathe- 
matics Or physics The work is largely of a 
fundamental nature and ts concerned with 
acoustics and mechanical vibrations Previous 
industrial experience 18 not necessary —Please 
reply, giving qualifications, age, and any other 
relevant details, to Personnel Manager, Joseph 
Lucas (Electrical) Ltd, Great King Street, 
Birmingham, quoting reference PM/D/59 





THE BTH COMPANY HAVE A 
vacancy in their Research Laboratory for 
a Chemist or Physicist to engage in the 
preparation and processing of silicon for 
use as a crystal rectifier at ultra-high fre- 
quency —Applicants should possess a degree 
in physics or in chemistry and should write, 
mving their age and other particulars to the 
Director of Research, British Thomson- 
Houston Co, Ltd, Rugby, quoting Refer- 
ence ATI 





PROFESSIONALLY QUALIFIED EN- 
gimecrs and Physicists are required to ex- 
plore and develop new circuits based on 
transistors —Applicants should write to the 
Director of Research, British Thomson- 
Houston Co, Ltd, Rugby, quoting refer- 
ence BR and stating ther age, qualifica- 
tions and experience 





THE BTH COMPANY HAVE 
vacancies jn ther research laboratory for 
Assistants in the production, treatment and 
processing of silicon in very pure form 
Applicants should have some chemical 
knowledge and preferably hold a national 
certificate in chemistry or physics —They 
should write, giving their age and otber par- 
ticulars to the Director of Research, British 
Thomson-Houston Co, Ltd, Rugby, 
quoting reference ON 





ENGINEER AGED 25 /35 WITH_ELECTRI- 
cal or physicist degree required by Cable Com- 
pany in London area for development work on 
testing equipment for telecommunication cables 
Permanent and pensionable position at salary 
commensurate with experience and qualifications 
—Apply, giving full particulars to Box 617, T G 
Scott and Son, Ltd, 143-147 Regent Street, 
London, W1 


SENIOR TECHNICIAN, WITI EXPERIENCE 
in biochemistry and/or biology required for posi 
ton of esearch Assistant to the Research 
Manager of a company manufacturing pharma- 
ceutical and medicinal preparations The post 1s 
a responsible one, and calls for a first-rate 
thorough worker, possessing keenness and initia- 





tive Contributory pension scheme —Appiy to 
Secretary, Benger’s, Limited, Holmes Chapel, 
Cheshire 


ENGLISH ELECTRIC CO, LTD, WISH TO 
extend their present laboratory facilities for study 
of the effect of environmental conditions on 
guided weapons and their components Appli- 
cations are therefore invited from Senior and 
Junior Engineers to direct and carry out this 
work A wide variety of electrical, mechanical 
and physical testing is under consideration, and, 
although previous experience of guided weapons 
is desirable, 1* 15 by no means essential The 
possession of an engineermg or physics degree, 
HNC, or similar qualification, coupled with 
some experience in designing and handling in- 
genious electrical and mechanical test contrivances, 
would form a satisfactory qualificauon Housing 
assistance can be given if required —Please write, 
stating age, experience and qualifications, to Dept 
CPS, 336-7 Strand, WC 2, quoting Ref 1000F 


IMPERIAL CHEMICAL INDUSTRIES, DYE- 
stuffs Division, have a vacancy in their Jabora- 
torres im the Manchester district for a young 
woman honours graduate who has specialized in 
biological science, preferably with some experi- 
ence in microbiology The appormtment is con- 
cerned with biological control and the manu- 
facture of antibiotics —Applhications, giving full 
particulars of age, qualifications and experience, 
should be addressed to the Staff Department, 
Hexagon House, Blackley, Manchester, 9 








BRITISH NYLON SPINNERS, LIMITED 
The Company's expanding activities will give rise 
to further appointments, during the next few 
months, covering a wide field of scientific en- 
deavour Graduate Scientists and Textile Tech- 
nologists, whether available now or later, are 
invited to register their interest at this stage, 
and where necessary exploratory interviews will 
be arranged involving no obligation The open- 
ings will cover a range of work including pure 
research, applied research plant experimentation 
and the development of new manufacturing tech- 
niques up to full scale operation For men with 
suitable ability and inclinations there will be 
opportunities for specializing in the new advanced 
forms of technology arising with the advent of 
synthetic fibres and ther textile applications 
Several of the appointments will be at a senior 
level, and the Company will welcome tentative 
inquiries from chemists, physicists and textile 
graduates —Ihese will be treated in strict con- 
fidence, and should be addressed to the Personnel 
Manager, British Nylon Spinners, Limited, Ponty- 
pool Mon 


ENGINEER AGED 22/35 REQUIRED BY 
Cable Company in London area for testing and 
maintenance of electronic equipment in new m- 
struments for automatic testing of telecommun:ca- 
tion cables —Apply, giving full particulars to Box 
618, T G Scott and Son Ltd, 143-147 Regent 
Street London, W 1 








APPLICATIONS ARE INVITED FOR POSTS 
in a development laboratory located m Northamp- 
tonshire Minumum qualification required is a 
degree in physics or the equivalent — Experieace 
in microwave work would be advantageous —Box 
628, T G Scott and Son Ltd 143-147 Regent 
Street, London, W 1 











UNICAM INSTRUMENTS, LTD 


Applications are invited from electron 
engineers for positions m the develo 
ment and inspection departments of Unicam Ii 
struments of Cambridge This company is €l 
gaged in the manufacture of important instri 
ments, combing original optical and electron 
design, which are much in demand for acaden 
and industrial research and process control t 
world over Good salaries according to quali! 
cations will be paid —Applicants should send fi 
details of age, education and experience, to ti 
Personnel Manager, Unicam Instruments LK 
Arbury Works, Cambridge 
aanrennen enaa 

ENGINEER WANTED BY IMPERIA 
Chemical Industries Lid, Alkah Division, Wr 
nington, Northwich, Cheshire, to do research ¢ 
industrial chemical operations such as heat tran 
fer and matter transfer Candidates aged 25- 
should possess an honours degree in enginecti! 
(preferably mechanical) and have received su 
practical trainmg as is required for Assoom 
Membership of the major Engineering Instituuor 
Starting salary, according to age and experience: 
Applications, giving details of age and experienc 
should be addressed to Staff Manager 


rna Raani ripaio tise CR MCN IH NUR ME 

BRITISH NYLON SPINNERS LTD, HAV 
a vacancy in their Library and Information Se 
tion for a woman graduate in chemistry j 
wil be mamly concerned with assisting membe 
of the Research and Development Departme 
in their work by carrying out searches in scienti 
literature, and with the selection of informat 
of interest from new material as it is publishe 
Previous library experience is not essential T 


appointment 1s permanent and pensionable —A 
ply in writing to Personnel Manager Pontypo 
Mon 
















A PROFESSIONALLY QUALIFIED 
Engineer or Physicist is required for the 
development of electrical spark erosion 
methods as applied to the cutting of bard 
metals —Apphcants should write to the 
Director of Research, British Thomson- 
Houston Co, Ltd, Rugby, quoting refer- 
ence BL, and stating their age, qualifications 
and experience ba 


co 
cerned with application of photographic proces 
and apparatus requires a first-class Senior As: 
tant to undertake comprehensive duties in 


INDUSTRIAL ORGANIZATION 


Patent Department Interests are world-wi 
An extensive knowledge of patent procedures 
necessary —Write Box 626, T G Scott and S 
Ltd, 143-147 Regent Street, London, W 1 





GRADUATES WITH HONOURS DE- 
gree are required by the BTH Co, Rugby, 
for research into the physics of light emus- 
ston from electric discharges and from m- 
candescent surfaces The work will involve 
radiation measurement and the experi- 
mental development of new light sources 
—Applicants should write to the Director 
of Research, British. Thomson-Houston Co, 
Ltd, Rugby, giving their age, qualifications 


and college, quoting reference RH 
1 





HONOURS GRADUATES IN PHYSICS ! 
Electrical Engmeernng are required for advan 
work in a Quartz Crystal Laboratory The pi 
tions offered afford excellent opportunities 
young men to specialize in the study of pic 
electric materials from both the theoretical i 
practical view points An interest in mathema 
and electronics would be an advantage for ! 
work Houses can be made available to succ! 
ful applicants —Apply in writing, to the Person 
Manager, Standard Telephones and Cables L 
lica Division, Industrial Estate East, Harl: 

Sex 


QUALIFIED ELECTRICAL ENGINEER 
Physicist required for work on the design : 
utilization of rubber cables for a wide variety 
appheations, mainly for power distribution in € 
mines, aircraft, ships, ete The position of 
good opportunities for further advancemem 
Apply Box 632 T G Scott and Son Ltd, 1 
147 Regent Street, London, W 1 5 


GRADUATE CHEMIST METALLURG 
or Chemical Engin er required to deal with pr 
lems relating to the installation of electropla: 
plant and process control Applicants must h 
completed military service and be willing to tra 
—Apply, Electro-Chemical Engineermg Co, L 
161 Queens Road Weybridge, Surrey 
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MULLARD RESEARCH 
LABORATORIES 


we 

nvite applications from Scientists to work 
n its Vacuum Physics Laboratory The 
dosts provide opportunities for physicists or 
yhysical chemists to carry out original re- 
‘earch 1n the field of surface effects in high 
vacuum 


Some of the vacancies are for semor 
icientsts with previous research experience 
n mass spectrometry, gas-solid sorption 
»roblems, or in some allied field 


The work offers considerable individual 
‘esponsibility and opportumty for original 
fesearch, and whenever possiple, publica- 
tion 1$ encouraged 


Salaries according to age, experience and 
quahficanons Excellent conditions of em- 
ployment, including contributory pension 
scheme Apply, quoting reference V PL 


(R) to Mr G A Taylor, Personnel Man- 
ager, Mullard Research Laboratories, Cross 
Oak Lane Salfords near Redhill Surrey 


- 
-— 





"XCELLENT OPPORTUNITY FOR 
amc research chemist Successful candidates 
| take charge of synthetic organic research 
hon of well known pharmaceutical house in 
odon area Thorough knowledge of organic 
thesis and experience in synthetic drug field 
ental Position offers great scope Salary 
amensurate with experience Pension scheme 
Apply to Box 634, T G Scott and Son, Ltd, 
1-147 Regent Street, London, W 1 


—————————— —M—— 
XN ELECTRONIC OR ELECTRICAL EN- 
eer, between the ages of 25 and 35 years, of 
ree standard is required to take charge of the 
incering department of a factory engaged in 
"manufacture of frequency control equipment 
* successful applicant will be responsible for 
design and specification of all new items as 
1 as routine engrüeering problems The posi- 
1 offers a wide scope for a person possessing 
necessary technical qualifications and initiative 
expand the work along numerous channels 
uses can be made availaole to successful appli- 
ts —Apply in writing, to the Personnel Man- 
t, Standard Telephones and Cables Ltd, 
stal Factory, Industria] Estate East, Harlow, 
ex 


————  À———— 
'HARMACEUTICAL RESEARCH CHEMIST 
well qualified chemist or pharmacist, experi- 
ed in research methods, 1s required by London 
4 of manufacturing chemists to carry out mm- 
Sting research relating to the development of 
rmaceutical products Postgraduate research 
erence would be considered an advantage 
S 1s a responsible post, carrying a good salary 
1 there 15 a pension scheme —Apphications. will 
treated in strictest confidence and should give 

details of age qualifications and experience 
ise address to Box 637, T G Scott and Son, 
< 143-147 Regent Street, London, W 1 


a i tnt Maior E RR 
TATISTICIAN REQUIRED FOR OPERA- 
aal Research into production control problems 
a large steelworks im the Sheffield area The 
k involves variance analysis, etc, of machine 
aviour, set 1n the study of stochastic processes 
‘low A knowledge of queue theory is desired 

the ability to handle time series including 
2-correlation The applicant should be inter- 
d im the Monte Carlo treatment of synthetic 
& and in such economic developments as game 
ory, activity analysis and linear programming 
'she will probably hold, or be about to gain 
degree in mathematical statistics, and should 
ly im fullest detail (referring to breadth of 
rests, and statrng salary expected) to the Pro- 
tion Control Officer, Box 629, T G Scott and 
4 Ltd , 143-147 Regent Street, London, W 1 


Advertisers please note You must add 
“ Apply Employment Exchange” unless the 
employment advertised or the workers re- 


quired are excepted under the Notificanon of 
Vacancies Order 





CHIEF CHEMIST WM MOORHOUSE & 
Sons Ltd, Sungiow Model Factory, Leeds, require 
Chief Chemist experienced in Preserves or Food 
Industry, able to take full analytical and quality 
control Main specialities Jams, marmalades, 
lemon curd, Christmas puddings, muncemeat, 
bottled and canned fruits, jelles This is a senior 
appomtment and carries non-contributory pen- 
sion —Apply, giving full details present appoint- 
ment, past record, salary required, etc, to Man- 
aging Director All applications treated zn str.ct- 
est confidence 





DEVELOPMENT ENGINEERS MARCONI’S 
Wireless Telegraph Co Ltd, Chelmsford, offer 
the following appointments to the permanent 
technical staff of the Company These are well 
paid responsible positions suitable for applicants 
possessing design and development experience m 
the following fields 


Ref 2120 AIRCRAFT AERIALS Exper- 
mental design and development of HF 
and VHF Aerials Systems Applicants 
should have had some expenence in this 
field and preferably be familiar with smail 
Scale model techniques 


Ref 2130 RADIO LINKS Appomtments 
are m connection with the development af 
UHF and SHF Wideband Multichannel 
systems Especially suitable for applicants 
with a knowledge of travelling wave tubes 
and centimetric techniques 


Ref 2140 MARINE COMMUNICATION 
AND RADAR Appointments avaiable 
in connection with the development ci 
marine transmitters, receivers, navigational 
aids and associated equipment 


Ref 2220 TV EQUIPMENT "Vacancies 
exist ın connection with the development cz 
cameras, studio equipment, transmitters and 
associated apparatus 


Ref 2240 VHF MOBILE EQUIPMENT. 
Appointments available ın connection with 
the design of mobile transmitters, receivers 
and associated power supplies 


All appointments are in connection with the ex- 
pansion of activities m the Company and carry 
excellent career prospects for applicants who arc 
able to make an immediate contribution to the 
work of the Groups Please write mvmg full 
details of qualifications and experience «snd 
quoting ref SASSA and appropnate reference 
number, to Dept CPS 336/7 Strand, WC2 





PHYSICAL CHEMIST (OR PHYSICIST, 
with knowledge of analytical] methods), to take 
charge of Works Control Laboratory m Hertford- 
shire, graduate preferred Inal salary approxi- 
mately £1,000 per annum (according to qualifica- 
tions for post) Excellent prospects Pension and 
profits participation schemes —Write. full details 
age, qualifications, experience to date, to Ref 
PC Box No 8282, c/o Charles Barker and Sons 
Ltd, 31 Budge Row, London, EC4 


APLIN AND BARRETT, LTD , REQUIRE. A 
Bacteriologist for their Research Laboratories at 
Yeovil Applicants should hold a degree in bac- 
teriology and chemistry, and some research ex- 
perience would be an additional qualification 
The person appointed would be required to under- 
take fundamental research 1n addition to work of 
a more applied nature Salary according to age 
qualifications and experience —Apphications should 
be addressed to The Director of Research, Aplin 
and Barrett, Ltd, Newton Road, Yeovil, 
Somerset 





CHEMISTS AND PHYSICISIS ARE RE- 
quired for a petroleum research station near 
London Candidates should be aged 20-26, with 
first- or second-class honours degrees, and should 
have fulfilled national service obligations Pre- 
vious industrial laboratory experience desirable 
but not essential Good working conditions, non- 
contributory pension scheme Salary according 
to age and qualifications —Wnite, giving full de- 
tails and quoting H 3028, to Box 7249, c/o 191 
Gresham House, EC 2 


re ——— tT" 
GRANTS & SCHOLARSHIPS 


THE ROYAL SOCIETY 
ROYAL SOCIETY AND NUFFIELD 
FOUNDATION COMMONWEALTH 

BURSARIES 

Applications are invited for awards under the 
Royal Society and Nuffield Foundation Common- 
wealth Bursaries Scheme which was instituted to 
Provide facilities for increasing the aficiency of 
scientists of proven worth by enablmg them to 
pursue research, learn techniques or follow other 
forms of study in natural science in countries 
other than their own in the Commonwealth where 
the physical or personal environment or both are 
pecuharly favourable The bursaries provide 
travel, maintenance at a rate of about £600 a year, 
depending on living costs and the apphcant's 
circumstances and are tenable usually for periods 
of two to twelve months, they are not mtended 
to provide any salary as such Bursars will not 
be permitted to prepare specifically for, or to take 
examinations for, higher degrees or diplomas 

Fuller particulars and forms of application may 
be obtamed from the Assistant Secretary, The 
Royal Society, Burlington House, London, W 1 
Applications should be made before March 15, 
1955, for proposed visits beginning during the 
period from July to December, 1955 


THE COUNCIL OF SOMERVILLE COL- 
lege Oxford, offers a Mary Somerville Research 
Fellowship, annual value £350, for three years, 
from October, 1955, with board and, for a max- 
mum of three terms, residence in College —Par- 
ticulars of the Fellowship which i$ open to 
Oxford women only, may be obtained from the 
Secretary, Somerville College, Oxford Final date 
for applications March 1 1955 


MISCELLANEOUS 


MURDOCH TRUST 

For the BENEFIT of INDIGENT BACHELORS 
and WIDOWERS of good character over 55 years 
of age, who have done “ something” in the way 
of promoting or helping some branch of Science p 

Donations or pensions may be granted to 
persons who comply with these conditions 

For particulars, apply to MESSRS SHEP- 
EERD & WEDDERBURN, WS, 16 Charlotte 
Square, Edinburgh, 2 


NOTICE IS HEREBY GIVEN THAT ENDE- 
cotts (Filters) Limited seeks leave to amend the 
complete specification of Letters Patent No 
667,924 for an invention entitled *' Improvements 
in or relating to test Sieves” Particulars of the 
proposed amendments were set forth in the Official 
Journal (Patents), No 3440, dated January 19, 
1955 Any person may give Notice of Opposi- 
tion to the amendment by leaving Patents Form 
No 36 at the Patent Office, 25 Southampton 
Buildings, London, WC 2, on or before Febru- 
ary 21 1955 


TECHNICAL SERVICES BUREAU SPECIAL- 
izes in services to scientific and technical authors 
Preparing MS for press, indexing, proof-reading, 
translations, secretarial work —17 Chfford Road, 
New Barnet, Herts BARnet 4730 


ELECTRONICS APPLIED TO INDUSTRY 
Learn the basic principles and applications with 
our modern self-study course Experimental 
work included if required —Free Brochure from 
EMI Institutes Dept N56, London W4 
‘Associated with HM V) 

















BOUGHT 


FOR 
CASH 


Opposite Gray’s inn Road — 





Secondhand Microscopes 


IN EXCHANGE 
CLARKSON’S 338 High Holborn, W C! 





OR 
TAKEN 
Ask for list SIGMA 8 


‘Phone HOLborn 2149 


T.P.N.. rupnospuopvnipiNE NUCLEOTIDE 
FROM LIVER or YEAST . 


and other SIGMA'brand products are now available 


GECRGE T. GURR LTD. 
136-1388 NEW KINGS RD, LONDON, SW6 
The Microscopical Stain People 
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*LD.L." SCINTILLATION COUNTING 
UNIT TYPE N^? 1653 


COMPLETE IN 6 Ft. STANDARD RACK 


Mounted on castors for use anywhere in the laboratory on À C mains. 
The complete counting unit consists of Scaler, Prescaler, Single 
Channel Pulse Analyser, Wide Band Amplifier & Discumunator Unit, 
Extreme Stability E.H T. Supply Unit, Universal Scintillation Counter: 
Head (with suitable scintillators). 


* Complete unit ıs designed for exacting requirements of beta and gamma 
ray spectrometry, but 1s suitable for all count measurements using 
scintillation, Geiger Muller and other types of detectors 























Another addition to our wide range of precision nucleonic 
Jaboratory equipment. 


Full 
particulars 
from 





Laboratory and Works BEENHAM GRANGE, 
ALDERMASTON WHARF, NR READING, BERKS 
London Sales Office 120 MOORGATE, LONDON, EC2 
Telephone METropolitan 9641 (5 Lines) 







The new 


Type F (With or Without forced 







alia circulation) 
alance, 

using i 
nU Hot Air Oven 





Damping 






and Steriliser 


STOCKED IN 
3 SIZES 
AH standard LTE 
equipment i$. avai- 
able for one month on 
test approval Li 


* 







Fast, 
Positive 
Settlement 







* 












Metal case of 


7 modern design Other LTE Products— 


Incubators 
Universal Baths. 
Soxhlet Heaters 
Thermostatic Baths. 
Dyepot Baths 
Brewer's Mash Baths 
oe P. d TRA » 
Humidity Cabinet 





Ask for particulars of the 
“CRESTA I” 
Aperiodic Balance. 


Mp v AE MW ar 
y à 





praana nammen memo 


| 





C ue 


Sole manufacturers 


WILLIAM A. WEBB, LTD. 


l-9 PERRYMANS FARM ROAD 
NEWBURY PARK, ILFORD, ESSEX 
who will gladly send details on request 


Phone Grams Accuracy, liford 
VALentine 6370 Cobles Accuracy, Ilford 


2? 
Illustration on request to à i E 


* 












GREENFIELD, NR OLDHAM, ENGLAND 
Telephone Saddleworth 552 
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Thorough insulation impregnation by alternate vacuum 
and pressure cycles demands the rigid exclusion of 
moisture from the system by BIRLEC LECTRODRYERS 
BIRLEC LECTRODRYERS are applicable to a number of 
electrical applications including the dry blanketing of 
transformers during assembly, the dry storage of delicate 
components and insulating material and the drying of 
gases for lamp filling, electrode annealing etc 


€ 
A selection of capacitors for fluorescent lighting equipment ond 
ignition units which are vacuum impregnated faster and better by 
` e installation of a Birlec Lectrodryer (Right) Two special Lectro- 
T dryers designed for working in conjunction with an insulating 


impregnation tank 
Both photographs are published by kind permission of the British 
Thomson-Houston Co 


ee apis elc 


Please send me details of LECTRODRYERS for electrical I 
work 


Application 


Name [ 
DRYER DIVISION OF ERDINGTON 


BIRLEC LTD BIRMINGHAM 24 


Company 





ü IYW 


—————— — | Memb. 
smB Dt at S4 ember of the AE! Group of Companies 


B: 
^d 


[Oulsometet- 


Trade Mark 


McLEOD GAUGE 


TYPE *G" 
with 
REPLACEABLE HEAD 


* The only breakable part is the 
Demountable standard Head 


*/O Ring Sealed Vacuum 
Unions. 


* Lightweight but mgid con- 
struction. All Metal Frame. 


* Metal Barometric Tube 

* Plunger operated giving fine 
control and easy operation. 

* Hard Gloss Finish. 


* Standard Ranges — .1— 00001 
M/M. to—or M/M. 



















M25 | 


SERIES 





Advertisement No 3370 


Pulsometer Engineering C'E. 


tine Elms lronworks, Reading 


(coke Troughtone: E Simms ms 


YORK, ENGLAND, 


A - xs 
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Sige Pon ‘Oseillograph: i 


` Please’ write for leaflet 


E EU SURREY : 


mem Cuaperiey 2230 G pem PEU: Address: 3 **Munrak, Cimier Enguand” 


PHOTOMICROGRAPH) 
SIMPL LTD. is fully equipped to undertak 


all branches of photomicrography for research and industry 
Prints, lantern slides, colour prints and tran: 


. . * 
Polarising Microscope parencies 
The refinements of the Winkel Standard design, SIMPL LIMITED, 1-4 LAMBETH HIGH ST, LONDON, SE 


the built-in illumination, the precision and 

safety device of the objectives are made avail- 

able for users of polarising microscopes. A full 
range of accessories 1s available 





















* Individually Tested and Guaranteed * 
(A E R E Harwell approved) 


HiGH VACUUM STOPCOCKS 


New Catalogue on request to 


G. SPRINGHAM & CO. iw 


New Town 


: 8 ~Stopeach Paople i HARLOW 24108 





Use a Golder 


MICROFLEX 


Eyepiece Camera 
for your photo- 
micrographic records 


PRICE £10.10s. 
9 


Full details from Send for leaflet M8 containing 


DEGEN HARDT & CO., LTD. further information from 
32 MADDOX STREET, LONDON, W 1 ALBERT GOLDER & CO. 


Telephone MAYfair 6639 137 DAIRSIE RD , ELTHAM, LONDON, S E9 
SOLE IMPORTERS FOR Gr BRITAIN & N IRELAND Phone ELTham 5126 
RM ———— Trade supplied 
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NATURE 


THE LEADING INTERNATIONAL JOURNAL OF SCIENCE 





Published Weekly Two Shillings 
* 


“NATURE” surveys the whole field of pure and applied science, and 1s authoritative and topical. 
It 1s read by scientific workers all over the world. 


* 


Every issue includes 
A LEADING ARTICLE—on science in relation to modern life and public affairs. 
REVIEWS—each by an authority on the subject discussed. 
GENERAL ARTICLES—surveying new discoveries and developments. 
NEWS and VIEWS—on current topics and events, 
DESCRIPTIVE REPORTS—of scientific meetings, 


LETTERS TO THE EDITORS and SPECIAL ARTICLES—in which scientific 
workers of all countries of the world describe their current investigations, 


A classified list of recent Scientific and Technical Books ts included each month. 
* 


The charges for direct postal subscriptions, postage paid to any part of the world, are 


12 months  .. oe m oe oe £6 0 o 
6 months (26 issues) s m a £3 0 0 
3 months (13 issues) T oe PN íi 10 o 


Please send me “NATURE” for .... months, beginning with the issue for ....-scccesoeveseves 


for which I enclose remittance value... 4e. 


Name ..essesesesooosessssssceseosecoooceoes 


Address 


MACMILLAN & CO. LTD., St. Martin’s Street, London, W.C.2 
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BECK BINOCULAR W osta 
EYEPIECE ATTACHMENT 2 3 COLORIMETER 


Angular Model 


This attachment enables the monocular 
microscope to be instantly converted TRER With 
into the binocular type. It can be used UEM macro- and 
with any power object glass and has all A GI acl belio micro-cups 
the qualities of the binocular bodies "E", and 
which are built into the microscope. tp: 
Theinclinedangleisagreat convenience 
for those who 

work with the 

microscope for 

prolonged 

periods. 


plungers 


Particulars 
A : É on 
: í À ke "s request 
Catalogue giving full ¥ i e js s 
details forwarded on 
application. 


R. &J. BEEK, Ltd. Uwe HAWNKSLEY o SONS Ltd. 
69 Mortimer St., B Na 17 NEW CAVENDISH ST, LONDON, W.1 
LONDON, W.1 5 i es Telephone WELbeck 3859 Telegrams “Diffract, Wesdo ,London” 





THE TECHNE TEMPUNIT 


This self contained constant 
temperature control unit has 





been widely sold and in its new 
form has features that place it 
m a class by itself The unique 
Write for samples pneumatic control system has 
all the sensitivity of electrical 
contactmethods with far greater 


called * Signpo sts" dependabihty and longevity 
Control is + 05°C. 


and free Booklet on Filtration 


Range from room temperature 
to 96°C 





J. BARCHAM GREEN Lp. For fall details 2 


. Maidstone ° England write to: 


TECHNE (CAMBRIDGE) LTD DUXFORD CAMBRIDGE ENGLAND 
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` TECHNE TEMPUNIT 


This self contained constant 
temperature contro] unit has 
been widely sold and in its new 
form has features that place it 
in a class by itself The unique 
pneumatic contro] system has 
all the sensitivity of electrical 
contactmethodswithfargreater 
dependability and longevity 
Control is + 05°C 

Range from room 
temperature to 96°C 


Optical Fused 
Quartz 


Transparent fused quartz can be supplied for opucal pur- 
poses as blanks for plates, lenses, prisms, etc , or as finished 
optical elements up to the highest degree of optical finish 
and freedom from strain 

It is manufactured in various grades, thus providing a 
suitable quality for each class of work ranging from the 
most exacting uses in ultra-violet optical determinations to 
ordinary work in the near ultra-violet and infra-red regions 
We shall be pleased to recommend a surtable quality for 


your particular application 





THE THERMAL SYNDICATE LTD. 
WALLSEND,NORTHUMBERLAND 
London Office. 12-14, Old Pye St , Westminster, SW 1 


TECHNE (CAMBRIDGE) LTD 
DUXFORD CAMBRIDGE ENGLAND 














MSE ‘MAGNUM’ CENTRIFUGE 


x capacity 2:4 litres ¥ speeds up to 5,000 r.p.m. 
* large range of accessories x» automatic timer 


This 1s the perfect general-purpose medium to large capacity 
centrifuge It will accommodate a swing-out head for four 
500-ml or 600-ml bottles and a large range of other swing- 
out, angle and basket-type heads with all usual buckets, 
adaptors and multiple carriers Super-speed unit available 
All controls are grouped in a single pane] which can be 
hinged right down for easy access to the entire electrical 


installation 





MEASURING & SCIENTIFIC EQUIPMENT LTD. 
SPENSER STREET, LONDON, S W.1 
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An EVER-INCREASING variety 
of Laboratories and Factories 
are depending upon — 





INDUSTRIAL KNUDSEN 
Range 10-* to 1074 mm Hg 

Developed to a surprising 
degree of ruggedness Meas- 
ures TRUE gas and vapour 
continuously 


THERMIONIC IONISATION 
Ranga 10-8 to 10-? mm Hg 


Electronic gauge for the highest 
vacuum measurements 


COLD CATHODE 
IONISATION 

Range l0-5to 10-3 mm Hg 
A less expensive alternative 
to the more elaborate ther- 


miontc gauge 








-THERMAL-CONDUC- 
TIVITY TYPE 
Range 10 0to0 0001 mm Hg 





CAPSULE DIAL GAUGE 


McLEOD 

The most generally useful McLEOD MINIATURE 20 to 0-760 

gauge Models available for Ranges 109 to 0 00001 | ‘WACUSTAT’ E Ranges 0-20 to he mm 
continuous indication, multi- mm Hg Ranges a Die to Sarmatia 
Lali recording i d Models available, Indus- 0001 mm Hg compensated 


trial enclosed, rubberless 


and bench types A swivel-operat- 


ed gauge in 
forms suitable 
for Bench, panel 
mounting and 
D all-glass systems 
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: BRANCHES GLASGOW & TORONTO AGENTS THROUGHOUT TNE WORLD 
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THE UNIQUE fielden. WAY 


""Servograph" Electronic Single and Multt-pomt Recorders, Indicators, 
and Recorder-Controllers all incorporate the unique Fielden working 
principle and are 1ncreasimgly accepted as the alternative to complex 
and expensive potentiometric equipment 


ACCURACY 





RANGES 








INSTRUMENTATION 


The "Servograph" can be installed as a 
direct substitute. for any moving-coil 
Indicating meter and will reproduce meter 
accuracy It remains unaffected by mains 
fluctuation 


ROBUST PEN UNIT 


Ample writing power ıs obtamed from 
the servo loop, thus eluninating pen 
friction troubles and making delicate 
balancing and levelling unnecessary, 
whilst ensuring faithful reproduction of 
the smallest increments 






Standard Models are available 1n three 
ranges of 50 mucro-amps, 1 mill-amp 
and 30 milli-volts full scale 

Full-scale deflection tıme with the 
ImA model is 15 seconds without 
overshoot 


ECONOMIC COST 


The ingenious design and execution of 
the “Servograph” range of instruments 
permits of their being marketed at a 
remarkably low figure having regard to 
their performance Service and main- 
tenance prove to be negligible 


WYTHENSHAWE > 


















Write for publication No 2001FEJ44 giving full details to 
FIELDEN ELECTRONICS LTD - 
Telephone. WYThenshawe 3251 (4 lines). 
London Office : 2| Buckingham St., W.C.2. 


MANCHESTER 
Telegrams. HUMIDITY, MANCHESTER 
Telephone : TRAfalgar 3154 
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WHIRLING HYGROMETERS 


for the accurate estimation of relative humidity 


TWO MODELS AVAILABLE 


An ordinary pattern with plastic 
handle, water bottle and fittings £2 15 0 


An illuminated. model for increased 
accuracy of reading in poor illumina- 
tion £4 i6 3 


Both modeis from steck—please write 
for further details 


C. F. CASELLA & Co. Ltd. 


REGENT HOUSE 
FITZROY SQUARE 
LONDON, W.l 
Telephone  J&EUSton 3944 


Member Scientific Instrument Manufacturers’ 
Association of Gt Britain 












MINI THERMO-COUPLE POTENTIOMETER 


CATALOGUE NO. E.4221 


This instrument was developed in connection with the 
measurement of temperature in grain, and ıs a modified 
form of the Mimi Thermo-couple Potentiometer described 

in List 112 It enables temperature differences up to 
about +50° C to be measured using a single copper 

constantan thermo-couple junction The slde wire 
which is divided into 100 divisions has a range of 

1 millvolt and a single step of 1 millivolt can 

be added at will by means of a simple switch 

A metal block and a mercury thermometer 
provide a suitable reference junction, and 2 

reversing. switch permits measurements of 
temperature above and below the reference 
junction temperature to be made without 
touching the connecting leads The instru- 
ment 1s completely self-contained with gal- 
vanometer, standard cell and dry battery 


SPECIFICATION: 

Range 2 millivolts 
Weight 81b 
Dimensions 8i" x 53” x 5i. 


DORAN INSTRUMENT CO., LTD. London Office 


seh -Stroud 464 STROUD, GLOS. Tel ADD 2369 





cxiv 


of a sample 


NATURE February 5, 1955 








REFLECTANCE 
SPECTROPHOTOMETER 


This instrument ıs designed to provide, accurately and rapidly, means of assessing the colour composition 


It may be used for measurements on paper, plastics, paints, dyes, inks, etc , and, in fact, on 


any flat surface, It also enables one to obtain direct readings closely approximating to the X, Y and Z 
coefficients of the C.I E system. 


* 


t+ + + F X 


Full details of this and other instruments will be sent with 


EVANS ELECTROSELENIUM LTD 


n ELECTROPHORESIS 
Sales Division 25 HARLOW ESSEX APPARATUS 
OPACIMETERS : 
COLORIMETER 
- Representatives for sales and service DAYLIGHT FACTOR 
Manchester area —Messrs A. M Lock & Gos Ltd » Crompton Street, Chadderton, Oldham, REFLECTOMETERS METERS 
North of England —Messrs Electricals, Led, 14 Claremont Place, Newcastle-upon-Tyne, 2 ABSORPTIOMETERS 


Scotland —Messrs Atkins Robertson & Whiteford, Ltd , 92-100 Torrisdaie Street, Glasgow, $ 2. 


NINE FILTERS conveniently mounted in a wheel provide a ready means of measuring the percentage reflect- 
ance throughout the spectrum from readings on the 15 cms long galvanometer scale, 


GRAPH BOOKS are available in which these values may be plotted directly on prepared ordinates, giving 
the spectral distribution curve for the sample relative to the standard 


MAGNESIUM CARBONATE blocks, mounted in holders, are supplied to serve as standard white reference 
surfaces 


TRISTIMULUS READINGS may be made directly with a special filter wheel which is easily interchangeable 
with the ‘‘Spectrum’’ wheel 


STANDARD CONDITIONS of 45? illumination and normal viewing of the sample are adopted to avoid 
errors due to gloss 


DOUBLE SENSITIVITY is provided for accurate measurement of low reflectance values by the removal 
of a neutral filter from the light beam by means of a hand-operated lever. 


VOLTAGE STABILISATION is provided to correct mains voltage variations of 4- 20%. 
















SELENIUM PHOTOCELLS 
NEPHELOMETERS 
PHOTOMETERS 
DENSITOMETERS 


pleasure FLAME PHOTOMETERS 


etc, etc 
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B.T.L. VAN SLYKE 
MANOMETRIG 
GAS ANALYSIS 
APPARATUS 


The photograph on the left 1s of the apparatus 
in use at the Chester Beatty Research Institute, 
Royal Marsden Hospital, for blood gas analysis 
This instrument is now also in demand outside 
the biochemical field, where the quantities of 
determinate are very small Applications of the 
Van Slyke manometiic methods aie 
recommended, for example, in the 
determination of Ammo Nitiogen and 
Carbon in organic material and the 
estimation of Caibon Monoxide in au 
and Carbon Dioxide in aqueous 
Solutions 


PW ad IIE” 














N 


The Van Slyke Standard Manometric gas analysis apparatus has been completely 
redesigned to conform to modern practice and the following features are of 
particular interest 


NO ee a 


——9—— 


9 Glass water Jacket 1s illuminated to give a 9 Totally enclosed motor and drive mech- . 

i clear view of the shaking pipette anism. i 

; € Manometer fitted with illuminated meniscus € Rotary rheostat for control of shaking 

reader for accurate readings speed from a maximum of 200 per minute | 

i @ Easy adjustment of manometer and con- 9 Timer and alarm buzzer can be fitted as an í 
f necting tubes extra 


Price £63 or with timer £73 10s Immediate Delivery Full details will be sent on request 


3 
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ELECTRONIK 


FUNCTION PLOTTER 





records y = f(x) 


VAREGI 


e 


4 v D METH imo mH PET mz. eonim moram c0 (mb am 4 à 


The Honeywell-Brown Function Plotter 
automatically plots curves showing the 
continuous relationship of two variables 
Speed versus Torque 

Stress versus Strain 

Temperature versus Pressure 

Amplifier Output versus In-put 

Antenne Radiation Patterns 

Plate Current versus Grid Voltage 

Plate Voltage versus Plate Current 


(and other Electron Tube 
characteristics) 


The Function Plotter is essentially a Single 
Pen Strip Chart Recorder equipped with two 
measuring systems The chart is driven up 
and down in response to changes in one 
variable and the pen moves simultaneously 
im response to changes in the second 
variable A full scale travel of 11 inches 1s 
available on both axes Pen and chart 
mechanisms can be energised by any 


a 
E 
@ 


TAROT b ERS 


LAZES 


The Function Plotter— 
curves show relationship 
between two variables, 
one as a function 

of the other 


The following records are among many which 
can now be obtained with speed, accuracy, and 


efficiency 

Temperature versus Temperature 
Difference 

Hysteresis Loops 

Engine Speed versus Governor 
Position 

Pressure versus Displacement 

Volume versus Pressure 

Force versus Motion 


Foxce versus Displacement 


DO source The Honeywell-Brown Function 
Plotter 1s fully deseribed on Instrumentation 
Date Sheet No 100 -5b Requests for this 
interesting and important 4-page leafiet should 
be addressed to Honeywell-Brown Ltd, 
1 Wadsworth Road, Perivale, Greenford, 
Middlesex, 

Sales Offices located ın the princwal cities of 
Britain and throughout Europe 


Honeywell 


BROWN 
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Special purpose Cathode Ray Tubes 
for Research and Industry 


A range of cathode ray tubes 1s available for use 
m specialised apphcations such as the observation 
and recording of high speed transient phenome- 
na, where the high capacitances and other 
imitations of the usual type of instrument tube 
would result m distortion or complete suppression 
of the trace 

Typical apphcations of these special tubes mclude 
hugh voltage cable testmg insulator overload and 
breakdown testing, cable fault finding by quasi- 
radar techmque and the mvestgation of high 
voltage switchmg phenomena 

They are also suitable for use in laboratory oscil- 
loscopes 


Brief details of some of the more popular types are given 
below The tubes are of the all-electrostatic type, with 
heater ratings of 4V, 1 OA (approx) 


401 CAHA 4cm dta high vacuum monitor 
408 CAHA tubes with one stage of post 
Rating deflection acceleration For use 
Va3 (max) | 5kV in laboratory oscilloscopes, 
Vpda3 3 5kV multi-channel strain-gauge re- 
Sx (av ) 0090mm/V cording equipment, etc. 

Sy (av ) 0 100mm/V 


Screen 401 CAHA Green-visual 
408 CAHA Killed blue— photographic 
Base B9G (pressed glass) 


908 BCC 

Rating 

Va3 (max ) lOkV 

Sx(av)  400/Va3 mm/V 
Sy(av)  750/Va3 mm/V 
Screen Killed blue— 


photographic 
Base BI2D 


A 9cm dia flat screen high 
speed recording tube with a 
low capacitance deflecting sys- 
tem The connections to the 
plates and final anode are 
brought out through side-arms 
Writing speeds of the order of 
30,000 km/sec are possible, 
and transients of the order of 
10-? sec may be recorded 


908 CARA 


Va3 4kV 

Vpda 3kV 

Sx fy ) 0 085 mm/V 

Sy (av ) 0 12 mm/V 

Screen. Killed blue— 
photographic 

Base BI2D 


1601 ABC 

Va3 (mex) 5kV 

Sx  680/Va3 mm/V 

Sy 1100/Va3 mm/V 

Screen Green— 
visual 

Base EI2D 


1608 BCCA 
Va3 (max ) 3 SkV 
Vpda3(max) lOkV 
Sx(av) 0 [Smm/V 
Sy (av) | 027mm/V 
Screen Killed blue— 
photographic 
Base E12D 





A 9 cm dia flat screen high 
speed recording tube with 
one stage of post deflection 
acceleration For use where 
the special features of the 
908BCC cannot be em- 
ployed to full advantage 

he Y plate connections and 
final anode are brought out 
through side arms 


A I6cm dta flat screen high 
speed oscillograph tube 
The construction is of the 
low capacitance type with 
the deflector plates and final 
anode connections brought 
out through side arms 


A l6cm dia flatscreen tube 
of similar low capacitance 
construction as the 908 BCC, 
but with three stages of post 
deflection acceleration. This 
tube will achieve similar 
writing speeds and record- 
ing periods as the 908 BCC, 
and is recommended for use 
where the deflecting poten- 
tials available are limited 


Alternative screens are available includ- 
ing long after-glow and white and blue 


alumirised types 


Other types of special tubes are avail- 


able mcluding 


Double gun tubes Storage tubes. 
Television monitor tubes 

Conical deflecton systems tubes for 
radial tme bases Monoscopes, etc 


Write to Osram Valve and Electronics Dept for full technical details 


THE GENERAL ELECTRIC COMPANY LTD, 


MAGNET HOUSE, 


KINGSWAY, LONDON, WC 2 
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Balance users.... 
























. you will be interested 
in this leaflet about the now consid- 
. erably extended range of Oertlhng 


Releas-o-matic Balances. 
They are designed for rapid use 
— up to 60 weighings per hour 
are possible—without any fear 
of damage or early loss of 
, accuracy 
' Each incorporates the unique 
Releas-o-matic device 
which, briefly, removes 85% 
` of knife-edge wear by con- 
trolling, independently of 
the user, the velocity of 
' impact of knife-edge on 
plane at release. 
By making rapid weigh- 
ing safe, the new models 
help solve the big 
problem of how to 
get more weighings 
in lumited space 


am m am an Ee EE DUM Nas gums ut UA NY s gum SSS Se Pu Ru Ha NE PSG ORO Dani Peur Dp 


Please send me a free copy of "Oerthng Releas -o- 
matic Balances.” 


L. Oerthng Ltd, Cray Valley Road, St Mary Cray, 
Orpington, Kent. Telephone Orpington 25771 (5 lines) 


€ paa mmm mm mm saen paaa st À MÀ € ie € M9; 


Name 
PIONEERS IN BALANCE DESIGN Address 
a FOR OVER 100 YEARS (x) C 
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MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND 
MAKERS OF HIGH GRADE PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD PICTURE TELEGRAPH EQUIPMENT 


MUIRHEAD 


A comprehensive range of phototelegraphic 
transmitters and receivers for line and radio 
working. Mufax chart recorders and picture 
receivers, employing a method of continuous 
non-pkotographic recording on inexpensive 


Mufax electro-sensitive paper 





D-649 18° MUFAX CHART RECORDER 


MUIRHEAD MAGSLIPS 


Magshp elements of various sizes for remote 
indication and control, for computation and 
summation, and for use in servo systems 
Motors and amplifiers for servo purposes and 





other small. power applications 
E-24-C MAGSLIP RESOLVER 


MUIRHEAD INSTRUMENTS 


MUIRHEAD 


Resistance - capacitance — tuned audio - frequency 
oscillators, decade and continuously vartable, for 
frequencies from 0.1c/s to 100kc/s, Valve- 
maintained tuning forks, phonic motors and 
observatory timing devices Instruments for 


wavefarm analysis and vibration measurement 





D-669 FREQUENCY ANALYSER 


OTHER MUIRHEAD PRODUCTS INCLUDE :— 


Decade resistance boxes + Wire-wound resistors + Attenuators * Variable Air Capacitors 
AC bridges - DC laboratory equipment * Key and stud switches * Instrument dials and drives 


Audio-frequency transformers 


(34 Write under your business letterhead for our catalogue 
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Spectrovision 
reveals new horizons. Much "s 
information vital to the chemist is  . j 
revealed by absorption spectra obtained 
in the ultraviolet, visible and infrared regions. ; 
The tool for this purpose is the spectrophoto- ] 
. meter which provides analytical data easily and -~ ` 
t accurately, speeding research and production and pre- 
venting waste. Unicam Instruments of Cambridge will 
; gladly tell you how you may add the faculty of 
Spectrovision to your present resources. 


: UNICAM 


SPECTROPHOTOMETERS = 
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DETECTION OF THE GONOCOCCUS 


The supenority of the cultural method over the usual microscopic technique for 
detection of gonococcal infections has repeatedly been demonstrated. The cultural 
method ıs especially indicated ın chronic and treated cases and for determining the 
release of patients. The use of the following standardized materials has simplified the 
diagnosis of gonorrhoea by the cultural method. 


Bacto-G C Medium Base Bacto-Supplement A 
Bacto-Proteose No. 3 Agar Bacto-Supplement B 
Bacto-Dextrose Starch Agar Bacto-Hemoglobin 
Bacto-Phenol Red Media Proteose Peptone No. 3 


Specify “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 


Sole Agents for Gt. Britain 


BAIRD & TATLOCK (Lonpon) LTD. 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 
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CONTROL OF TECHNOLOGICAL AND TECHNICAL EDUCATION IN 
BRITAIN 


N the debate in the House of Lords on December 7 
on higher technologieal education, Lord. Salisbury 
repeated the statement on. Government policy already 
made m the House of Commons earlier that day 
The debate arose out of a motion of Lord Glyn m 
iegard to the somewhat disappomtmg memorandum 
on that subject drawn up by a sub-committee of 
the Parhamentary and Scientific Commuttee, of which 
Lord Glyn was chairman Lord Salisbury accepted 
the mam argument of the Committee as to the 
seriousness and urgency of the situation, and the 
importance of dealing with the shortage of science 
“teachers and creating a satisfactory chmate of 
opinion m Great Britam in relation to science and 
technology m order to secure an adequate number 
of scientists and technologists Lord Salisbury dis- 
missed, however, as unnecessary the suggestion that 
any further inquiry should be made mto the number 
of technologists required to meet the needs of various 
departments of the national lfe of Britam He 
accepted xt as sufficient that we are nowhere near 
saturation pomt at present, and m this view he had 
the support of most other speakers, mcluding Lord 
- Bailheu, Lord Glyn, Lord Falmouth, Lord Waverley 
and Lord Cherwell. 

Lord Salsbury, in referrmg to school leavers, 
corrected one statement in the memorandum under 
discussion Of the 8,000 State scholars, he pomted 
out, some 5,000, and not 600, are studymg science, 
and many of these would no doubt become tech- 
nologists But while he recognized that steps should 
be taken to see that a good proportion of the best 
brains are attracted to science, he deprecated the 
Parhamentary and Scientific Commuttee’s reference 
to the abandonment of “the arbitrary dictum of the 
Barlow Committee that the numbers of arts students 
at the universities should be doubled as well as the 

numbers of science students”. There was no such 
dictum, Lord Salsbury said, nor did he thmk that 
16 was helpful to consider this question of balance on 
a basis of percentages It might mdeed be observed 
that, m much of the discussion of technological 
education and of science and the humanities which 
has marked the educational conferences of the New 
Year, there has been indifference to first principles 
Mark Pattison’s discussion of the functions of higher 
education and of the university, of the importance 
and value of close mteraction between university and 
society, of the proper subject of university studies, 
of liberal education and mental breadth has a 
strangely modern rmg The argument by which he 
supports his view that the products of a university 
are not mventions, improvements, discoveries, novel 
speculations or even books, but the fully educated 
man, goes closer to the root of the matter than many 
modern controversialists. The first part at least of 
lus “Oxford Studies” 1s worth reading to-day for the 


light 1t throws on the conditions under which alone 
higher education m a university can be efficient. 

Lord Salsbury, after a tribute to what the 
University Grants Committee had already done to 
merease the number of university students of science 
and technology smce the War, stated specrfically 
that, as already imphed in Mr. Boyd-Carpenter’s 
statement a year ago, the Government does not 
intend to pursue the idea of a new technological 
university but to buld up and develop a number of 
existing institutions where science and technology 
already flourish and sometimes predommate More- 
over, Lord Sahsbury laid some stress on the value of 
the closer connexion between science and technology 
which might result from the expansion of techno- 
logical education in association with that of the 
universities The statement which was read in both 
Houses of Parhament, for example, suggested that 
students of a particular technology should work 
closely with students of fundamental science and of 
its application in other fields Lord Salisbury himself 
seemed to favour the close association of higher 
technological education with other university studies, 
partly at least as a means of mcreasing the prestige 
and status of technology. The complamt was again 
voiced m the debate that technology, and even 
science, do nat yet receive the prestige and status m 
comparison with the arts that they should, either on 
their mtrmsic merits or from the point of view of the 
national interest, to ensure that a sufficient pro- 
portion of the nation’s ablest mtelligence is to be 
induced to follow careers m science and technology. 
Some encouragement may well be desirable and even 
necessary, and particularly efforts such as the 
Federation of British Industries has been making of 
late to indieste more clearly and precisely to the 
schools the opportunities which a career m industry 
can offer to the graduate m science or technology 
and its mtrmsic satisfactions as well as material 
rewards 

There 1s, however, a danger here that the claims 
of science as against the humanities may be pressed 
too hard The function of the university 1s to produce 
educated men and women, capable of mdependent 
thmking, of saund judgment and wide vision, and the 
needs of the community will not be served if the 
conception of the university as a place of vocational 
tramung is too narrow, no matter what that vocation 
may be, whether in ihe arts, m science or in tech- 
nology In terms of modern life, the community 1s 
as illserved by a Civil servant or admumiustrator 
ignorant of science and unable to assess the sig- 
nificance of scientific or technical factors m a 
situation with which he 1s confronted, as 1t is by the 
technologist ar scientist who 1s incapable of taking a 
balanced view and makmg allowance for the human 
values and other considerations which — should 
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influence the decision even on problems essentially 
scientific and technical. 

This needs to be remembered, for 1:6 18 the capacity 
for independent thought, for judgment and for 
vision that 1s mportant + the medium by which that 
capacity 1s developed is largely irrelevant. It can be 
developed as readily by a scientific and technological 
education as by one m the humamties, but 15 does 
not follow that 15 will be so developed. What matters 
18 not so much the medrum as the character of the 
traming , and the prestige of the humanities m this 
respect 1s not so much due to ther field as such— 
though they have certam inherent advantages—as to 
the way m which ın certain schools they have been 
taught. 

Lord Salisbury’s remarks are not entirely free from 
danger ın this respect, particularly if his statement 
that the Government has rejected the idea of a tech- 
nological university should be misconstrued. The 
Government has declined to found and experiment 
with an entirely new mstitution; but when the pro- 
gramme 16 has announced for the expansion of the 
Imperial College of Science and Technology 1s com- 
plete, 1n size of teaching and research staff, m 1ts range 
of buildmgs and equipment, the College will clearly be 
9 technological mstitution of the first rank. More- 
over, at the Imperial College real efforts have been 
made durmg recent years to encourage breadth of view 
and contacts between different faculties and studies, 
though there has been some argument as to whether 
the influence of humanities 1s anything like as strong 
as in the great technological institutions on the 
Contment and m the United States 

It would be unfortunate, however, if the argument 
as to whether or not students of technology m 
universities m Britam get a broader education than 
those studying m & foreign institute of technology 
distracted attention from the mmportance of giving 
fresh attention to the question not only of how 
best the sciences and the arts as well as technology 
can be used as mediums of education for under- 
standing the world m which we live, but also 
of assisting mtercourse and discussion between 
students of different disciplines and faculties Unless 
attention is directed specifically to such questions, 
there 1s danger that the expansion of technological 
education within the universities—at the Imperial 
College of Science and Technology, at Glasgow, at 
Manchester and elsewhere—may lead to segregation 
rather than to the intercourse and the sharpenmg of 
minds Probably here, as the Government statement 
mdheates, the influence of mdustry could be beneficial 
“The problems of industry are problems of human 
relations, as well as of science, and m trammg for 
industry the humanities have an mportanti part to 
play”. Comments made by mdustrialists at con- 
ferences on industry and the universities suggest that 
the influence of the universities m this respect may 
be a important as the financial support recently 
given in the Universities of Durham, Edmburgh, 
Nottmgham and Wales to which the Government 
statement referred. 

Lord Sahsbury, however, mdicated that the 
Government ıs also proposing to develop higher 
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technological education to some extent m the colleges 
of technology as well as m the universities of Britain , 
but here he was not altogether precise m his dis- 
tmetion between technological and technical educa- 
tion. Referrmg to the proposal to develop ultimately 
some thirty major technical colleges mto advanced 
regional colleges, he agreed that r5 is desirable tc 
segregate the lower-grade work as soon as possible 
from the more advanced work, so as to leave the 
selected colleges with more freedom to provide 
advanced technology and to conduct applied research. 
He appeared, however, to accept without question 
the practicabihty of earrymg out technical and 
technological education within. the same institutions, 
and he dismissed as unjustified the claim for academic 
mdependence for the selected colleges of technology 
Sr David Eccles’s subsequent proposal that the 
Salford Royal Technical College should concentrate 
on advanced work for students more than eighteen 
years of age and cease to take students under that 
age suggests that the Munster of Education has at 
least musgivings on the former pomt 

The arguments of the Parhamentary and Scientific 
Committee m regard to the importance of such 
independence to enable the technical colleges to 
attract teaching staff of the requisite calibre and to 
provide the continuity and range of courses were not 
really examimed by Lord Salisbury. He indicated 
that the Government has rejected the proposal of 
the Committee to establish a few such selected royal 
chartered colleges of technology, but, apart from 
the failure to discrrmmate, where the technical 
colleges are concerned, between technical and tech- 
nological education, his statement, taken with that 
of Sir David Eccles on December 14, leaves a distinot 
impression that the Government's policy may spread 
available resources too thmly where technological 
education is concerned That Great Britam can 
afford the iesources to develop more than half a 
dozen institutions on a scale which will ensure a 
broad enough trammg m really well-equipped 
institutions may be doubted, no matter how generous 
the co-operation and support of local mdustry. 
Indeed, ıt 1s to be questioned whether the necessary 
teaching and research staff for half a dozen institu- 
tions could be assembled for several years, let alone 
for the twenty-four technical colleges in which 
courses m advanced technology have already been 
approved for an increased grant On the other hand, 
despite Lord Sahsbury's Admission that five or six 
technicians and many first-rate craftsmen are 
required for every technologist, the Government 
statement wil not dispel misgivgs that nothmg 
hike enough effort is bemg given to the trammg of 
technicians and craftsmen, even to remove the 
shortcomings disclosed 

The Government statement puts recurrent ex- 
penditure on technology at the universities as about 
£3 million & year, with an increase of some 25 per 
cent in the next two years, and capital expenditure 
already meurred of £10 milhon, and probably a 
further £15 milhon over the next ten years These 
sums are quite substantial enough to warrant the 
establshment of a technological grants committee, 
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parallel with the University Grants Committee and 
similar in status and organization. That suggestion 
of the Pariamentary and Scientific Commuttee’s 
memorandum was strongly supported m the debate, 
not only by Lord Glyn but notably by Lord Waverley 
and Lord Cherwell. Lord Waverley thought that a 
body deahng with higher technical education in 
parallel with the University Grants Commuttee would 
serve an extremely useful purpose in advising the 
Lord President of the Council in a matter which he, 
and even more emphatically Lord Cherwell, con- 
siders quite outside the scope of the University 
Grants Committee as at present constituted 

Thus proposal, as presented m the debate on 
December 7, would appear to contemplate such 
an oversight of technical as well as technological 
education as would keep the two m balance and 
assist in gamung for the technical colleges the con- 
ditions of service and esteem which they require, no 
less than finance and equipment, to enable them to 
do effective work. The mere existence of such a body 
could do something to increase the esteem m which 
the technologist and the technician is held, and 
thereby to remove the friction which has sometimes 
developed over discussions as to the respective 
functions of the colleges of technology and the 
technical colleges Prestige and status are important 
for other reasons than in assisting the colleges to 
attract staff of gh qualifications and m mduemg a 
sufficient number of the ablest school leavers to take 
up technological and technical careers It will be of 
vital importance that the functions and work of the 
technical colleges should be fully understood and 
esteemed by the community if there ıs to be any 
division of function such as Sir David Eccles seems 
to have m mind. The work of the technical colleges 
might well be seriously myured if ıt were thought 
that the task of trammg technicians and craftsmen 
were less important than, or inferior in status to, 
the task of tramung technologists 

The proposal for a technological grants committee, 
if implemented with wisdom, vision and generosity, 
offers a prospect of enabling this question of the 
balance between technological and technical educa- 
vion to be handled in terms of the national mterest 
and needs, and of elummating the distortions which 
local and sectional interests and preyudices so readily 
engender It 1s not easy to over-stress the importance 
of such an impartial approach, and of avoiding party 
pohtical preyudice As Lord Rochdale said, the prob- 
lem of technological education has to be tackled with 
energy and force over many years, irrespective of 
the transient condition of trade and whatever political 
party may be in power at any particular time The 
Parliamentary and Scientific Committee could render 
no greater service than by continumg to demonstrate 
the practicability and value of an all-party approach. 

Lord Sahsbury, 1n his concluding remarks, stressed 
the desirability both of inereasing the prestige and 
esteem in which technology 1s held compared with 
that of science, and of breakmg down barriers 
between the arts and science Whether or not the 
importance which he nghtly attaches to this process 
—and he recognizes 1t as one which may take 
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generations to achieve—was responsible for his 
studied disregard of the Parhamentary and Scientific 
Commibtee's proposal for a technological grants 
committee, in spite of the powerful support it 
recerved, the proposal should be pressed It merits 
further exammation and should be rejected only on 
à reasoned argument 

The Government’s statement of December 7 shows 
clearly that the Government is adoptmg a pragmatic 
and expermental approach and that 1b 1s proposmg 
to spend substantial resources on the expansion of 
higher technological education in Britam. Lord 
Cherwell could remark with some justice that, even 
in regard to the Imperial College of Science and 
Technology, progress ıs somewhat slow, but ib 18 
sound pohey not to attempt to stereotype the 
relations between technological institutions and the 
universities The arrangements m Manchester for 
the expansion of the College of Technology, with an 
independent governing body dealmg direct with the 
University Grants Commuttee, which has been made 
possible by the City’s surrender of its former owner- 
ship and control, and building new technical colleges 
for technical mstruction at the lower levels, are 
emmnently sensible, but not for that reason necessarily 
a pattern for general application 

What the Government could fairly be expected to 
do 1s to bring some sense of urgency to bear where 
negotiations and discussions are protracted, and to 
create, as in & technological grants committee, 8 
body competent to formulate broad pohey m terms 
of the national needs and supply just that amount 
of balance required to ensure the adjustment of local 
differences m terms of the national and not sectional 
interest The argument for some such body 1s indeed 
strengthened by the failure of the Lord President to 
show hunself aware of the way m which local views 
and prejudices hmder the higher work of the colleges 
of technology , or the vital mmportanoce of an auton- 
omous govermang body, to enable expenditure on 
technological courses or research or the admission of 
students on a regional basis to be mdependent of 
local rates and simular exigencies 

Such considerations cannot be ignored in formu- 
lating long-term plans for the expansion of techno- 
logical education m Britain, or m considermg the 
efficient administration of the large sums of money 
which Lord Salsbury mdicated the Government 
proposes to make available for the purpose Nor did 
anything that was said m this debate remove doubts 
which exist us to whether the Government has a 
considered and co-ordmated policy for the expansion 
of technological and technical education These 
doubts have mdeed been moreased since the debate. 
Not even Sir David Eccles’s energy, or the cogency, 
soundness and clarity of his views on education 
generally, can remove the misgivings which divided 
responsibility for technical and for technological 
education tends to cause If the Government does 
not see fit to mmplement this proposal for a techno- 
logical grants committee, ıb should at least make 
clear the means 1$ proposes to adopt to remove the 
shortcomings m technical colleges disclosed by the 
Select Committee on Estumates for the Session. 


226 


1952-53, and to prevent thew recurrence, to over- 
come the well-known obstacles to the more efficient 
working of such colleges and colleges of technology 
at the higher levels, and to keep the expansion of 
facilities for tramung technologists and technicians m 
balance and m harmony with the country’s needs 
Such questions cannot be dismissed summarily as 
they were by Lord Salsbury, and the Parhamentary 
and Scientific Committee would do well to mquire 
further mto these and other pomts on which the 
debate threw insufficient hght. 


LITERATURE AND SCIENCE 


Literature and Science 
By B Ifor Evans. Pp 114 (London George Allen 
and Unwin, Lid, 1954) 8s. 6d net 


BOOK on the relationship between literature 

and science should receive a warm welcome 
from both scientists and men of letters Often the 
scientist has no mterest in poetry, which he neither 
understands nor appreciates , while the artist, bemg 
largely unaware of the nature and objects of science, 
may feel resentful of the way m which science seems 
to have come to dominate men’s lives. Nevertheless, 
the full development of the mtellectual hfe of our 
times depends on the work of both artists and 
scientists. Both should contribute to the philosophy 
which guides our thoughts and actions. On both 
sides there should be more realization of the aims 
and methods by which each works, the httle book 
by Dr. Ifor Evans gives us some msight mto the 
mund of the poet and artist. 

The mfluence of scientific studies on men of letters 
is no new problem. The author reviews the way m 
which poets have reacted from the Renaissance 
onwards But m readmg this historical survey, 
which occupies the greater part of the volume, con- 
siderable doubts must arise as to whether the past 
climates of thought on scientific matters have always 
been accurately depicted by the author. It may be 
easy for us to imagine which investigations should 
have impressed thoughtful Englishmen m the 
seventeenth and eighteenth centuries, because we 
know those which have stood the test of time. But 
1t does not follow that the more lastmg discoveries 
and. theories had the greatest effect on contemporary 
opinion Thus m writmg of the early years of the 
Royal Society, the author refers to the mtermmghng 
of myth and magic and superstition with scientific 
proceedmgs But the Fellows of the Society at that 
time had still to discover that some of the topics 
they discussed originated only m myth or mythology , 
for example, the idea that mmerals grew m the earth 
from seeds was regarded as requiring serious 1nvesti- 
gation. 

Again, in an interesting chapter on Wordsworth, 
Dr Evans deals only with the poet’s references to 
Newton and to mathematics But from about the 
tame of the poets birth until he was fifty, British 
scientists seem to have been maimly interested m 
biology and geology. Sir Joseph Banks was president 
of the Royal Society for more than forty years, and 
the physical sciences languished. This, too, was the 
period when many beautifully illustrated books on 
flowers and birds were produced and had a wide 
ewrculation The discussion of geological problems 
led to the founding of the Geological Society m 1807. 
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It is not improbable that Wordsworth's first visit to 
the Alps was inspired by de Saussure’s “Voyages 
dans leg Alpes”. The second part of this beautafully 
ilustrated work by the pioneer of alpine exploration, 
geology and natural history, appeared some four years 
before the young enthusiasts set out to walk to 
Switzerland. 

The author shows how, m the nmeteenth century, 
scientists and men of letters drifted apart. He con- 
siders that “the mam development withm the 
twentieth century has been the mcreasing uneasiness 
of the writer, the sense that he exists m a hostile 
society, and that the powers of science are increasingly 
creating a eivihzation ın which he has httle place 
It w, however, not easy to maintam the view that 
the pursuit of science destroys an appreciation of the 
arts Many distmguished scientists are accomplished 
musicians, pamters or novelists The author recog- 
mzes the merit of Sir Charles Sherrmgton as a poet 
But those who devote all ther energies to some 
subject, whether 1$ be science, literature, history ol 
golf, may well neglect other pursuits. It should be 
recognized that Charles Darwin, a sick man seldom 
able to leave his house and garden, was @ specia. 
case Perhaps one reason why poets feel neglectec 
to-day is that so much of what they write 1s not 
readily comprehensible to the ordinary reader, 16 1 
not of the kid which one reads and re-reads im 
leisure moments 

In spite of the criticisms that have been made, 
this ıs an interesting book and contams much foot 
for thought When one reflects on the mystery anc 
complexity of the universe as revealed by modern 
science, and on the disappearance of the cocksure 
attitude adopted by so many of the nineteenth. 
century scientists, one would thmk that a »approche- 
ment between scientists and poets should be possible 
We scientists should take note of the author’s desire 
for “a wider act of mterpretation, both of the nature 
of the scientific 1magination and of the discoverie: 
and possibilities of modern research” 

H. HawsHAw THOMAS 


GEOMORPHOLOGY FROM AN 
AMERICAN POINT OF VIEW 


Principles of Geomorphology 

By Wilham D. Thornbury Pp. ıx+618 
York John Wiley and Sons, Inc., 
Chapman and Hall, Ltd, 1954) 64s. net. 


EOMORPHOLOGY as a science has grown uy 
in the radway age A hint of what was comung 
might be espied in those eighteenth-century traveller: 
who, hike Gilpin, began very haltmgly to display ar 
interest in the form of landscape rather than 1t: 
formalized. versions. A hundred years later and the 
trains have reached Lucerne, soon we are well mtc 
the age of physiography, that pleasant ill-definec 
compost which made an agreeable part of the late 
Victorian education A further hundred years, and 
this lively branch of science has grven birth to a 
remarkable variety of new and odd words such ar 
pediplams, steptoes and fluviraption. Speed of com- 
munication, moreover, allows the students at a 
certam Scandinavian university to be flown out after 
the lecture to look at the land-forms from the air 
Progress has been rapid , yet the discussion of the 
characteristics, origin and development of land-forms 
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will long contmue to provide an attractive and 
challenging mental disciphne and a valuable educa- 
tion Geomorphology not only gives scope for the 
exploratory and cartographical type of mmd but also 
allows abundant opportunity to inerease with time 
the precision of measurement, examination and 
analysis Probmg, mdeed, may gradually replace 
mapping in this as m other fields 
The question remains, what 1nitial traming 18 most 
likely to lead to further advances. In America where, 
with the advantage of good visibility, the geologist 
.must have an immediate oye for country and must 
often do his own mapping, ıt 1s understandably 
associated with departments of geology In Great 
Britam, where the mapping has been done and the 
reward for geologists often hes deeper down, mterest 
m suiface-forms has been taken up by a number of 
geographers The present reviewer is inolned to 
stand outside any such arguments It is obvious 
that the geomorphologist m common with all who 
approach geophysical studies must have command 
‘of more than one auxilary science, and as yet ib 
matters little from which particular lecture-room he 
sets out, provided that he is endowed with the 
necessary capacity for vision The earth’s surface- 
form ıs an entranomg object of study approachable 
by many, and surely geographers should be allowed 
to study the changmg environment if they wish and 
to leave man out of ther inquiries 
Geomorphology owes much to the stimulus of the 
newerlands, and Dr W D Thornbury has provided 
an admurable text-book It 1s sound, solid, efficient, 
unpietentious, well illustrated , a workmanlike job 
formmg an agreeable epitome of the splendid 
‘American achievement in this field His tramung, 
outlook and location lead him to define the subject 
as primardly geology, and many will agree with his 
hope (p 14) "that a knowledge of mathematics, 
physics and chemistry never becomes more essential 
to an understanding of geomorphic discussion than a 
sound appreciation of hthology, geologic structure, 
stratigraphy, diastrophie history, and climatic in- 
fluence”. His initial chapter on the historical back- 
ground is a model of condensation, a steady suc- 
cession of chapters 1s then laid down to cover 
processes, cycles, the peneplam concept, coastal 
evolution, vulcanism To a non-specialist, the 
balanced summary of Davis v Penck ıs particularly 
acceptable The author allows geomorphology to 
xtend to a discussion of the form of the ocean bed , 
but tectonics are neatly avoided There 1s an admir- 
able chapter on the tools of the geomorphologist such 
as contoured maps, aerial photographs, soi maps, 
and a final chapter on some applications which may 
encourage those who ask what money there is m it. 
For American students there 1s mdeed little lackmg 
Some reference might perhaps have been made to 
recent Canadian arctic work, for example, by J L 
Jenness and J. B Bird Among minor pomts, while 
whe references at the end of most of the chapters 
are adequately up to date, some later European work 
on glaciers might have been added The author 
omits to define the snowline, which would assist the 
inderstanding of p 357, the reader is given ho 
obvious opportunity to follow up the bref mention 
of strandflats (p 436), and on p 259, obviously the 
rast face of the Vosges 1s meant The American 
isage of the word topography will be noted 
Illustrations and diagrams are plentiful and 
eferences abound, meludmg quite a number to 
3ritish and European work, though chiefly where ıb 
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7 
is likely to prove of interest to those engaged in the 
mterpretation of North America Students elsewhere 
will need to be well supphed with maps to make full 
use of the book. The author's readmg does not appear 
to have spread far enough into British journals to 
mention the work of J F N Green, O T Jones or 
D L Lmton, although he 1s thoroughly acquamted 
with Wooldridge and Morgan (1937), and from beside 
the Indiana limestone a short comment 1s appro- 
priately given to M M Sweeting (1950) on caves 
Remembermg W M  Davis's early work, ıb 18 
refreshing and may provoke thought for some 
Enghsh readers to find the Weald meagrely sum- 
marized m fourteen Imes, no comments on the 
Thames and no mention of the Lake District Land- 
forms on the American continent, after all, plovide 
much to thnk about, and to Dr Thoinbury, 
England’s chicf interest appears to he m its coasts, 
to which he gives a generous allowance of illustrations 
and c.tations Nevertheless, this book makes a 
deserving, crisp and stimulating text covering a wide 
field within the established canon Geomorphology 
is a ‘ively subject and Dr Thornbury maintains a 
wholly admurable balance in his comments on matters 
of current controversy His succinct summary of the 
theories of Appalachian diamage, of submarine 
canyons and of pediments may be selected as likely 
to prove very welcome to students Production and 
printmg are excellent, and while the appeal 1s 
primarily to American readers, and to British students 
the price 1s high, this book can be thoroughly recom- 
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SYNTHETIC POLYMERS 


Fibres from Synthetic Polymers 
Edited by Dr Rowland Hill (Elsevier’s Polymer 
Senes on the Chemistry, Physics and Technology of 
High Polymeric and Alhed Substances) Pp xv+ 
554 (Amsterdam and New York Elsevier Pub- 
lishing Company, Inc , London  Cleaver-Hume 
Press, Ltd , 1953) 80s 
HE editor and his panel of authors are to be 
congratuleted on the general standard of this 
book The rapid growth of knowledge on the subject 


~of macromolecules owes much to the fundamental 


research of the chemist and physicist working on the 
synthesis and structure of long-chain molecules poly- 
merized from one or more forms of monomer unit 
Apart from reference to a few classical syntheses, 
for example polypeptides, few of the references are 
pre-war, and 1t 1s interesting to see this contemporary 
work built ino & massive science Further, this 
contribution may well be used as a sound lead to 
workers m the more complex fields of biosynthesis 
of the natural polymers. 

If the work suffers from one major fault, 16 1s that 
there appears to be some overlapping of subject- 
matter, but this may be mevitable as each author 
has to produce a coherent story. It can be seen that 
in particular p 126 anticipates Chapter 14 On the 
other hand, chapters deseribmg techniques frequently 
mvolve descriptions of chemical and physical prop- 
erties of polymers which have been dealt with m 
the appropriate sections on their polymerizatiom or 
properties A reduction of this duplication mught 
have been acheved by adequate cross-referencing. 
The value of the book as a work of reference is 
unmmpaired , but the tenacity of the reader who has 
to follow 550 pages 1s greatly extended by the wide 
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and ambitious scope of the work This 15 particularly 
noticeable as the mvolved treatment of the assess- 
ment of textile properties forms the last chapters of 
the book. It would be extremely difficult, if not 
impossible, to write these sections in the clear and 
concise manner of the earlier chapters, and I thmk 
that the parts of the book dealmg with textile 
properties as such might better have formed the 
subject of another publication This eriticism m no 
way detracts from the value of the chapters from 
the point of view of reference, and the treatment of 
the dyemg of synthetic polymers 1s to be recom- 
mended as an excellent fundamental mtroduction to 
the subject. 

There are certam rumor criticisms, but attention 
shoulé be directed here to the equation on p 382 
It might have been more satisfactory to relate the 
denier of the spun yarn to the rate of take-up T at 
the final godet ın metres/min , the pump throw D m 
ec [min , and n the number of filaments m the jet 
(2 and r are as defined 1n the book), that is 
9 10 Dæ (100 +7) 

nT 100 


This equation would then be more readily correlated 
with the statement on p 369, 1 8 

The chapters on crystalimty, etc, are excellent 
and give a clear picture of our present knowledge on 
the structure of these polymers Personally, I would 
prefer to see the X-ray diagrams reproduced as black 
reflexions on a white ground The fundamental 
chemistry of polymer synthesis 1s well covered , but 
in the chapter on the theory of polymer solutions the 
derivation of the usual fundamental thermodynamic 
equations might have been shortened 

In conclusion, however, the editor and his col- 
laborators are to be complimented on their achieve- 
ment, and if one finds the work exhaustive, 16 15 an 
excellent source of information for the student, and 
may well become a standard reference for all workers 
in the field of synthetic polymers F HarPEY 
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KERNEL FUNCTIONS 


Kernel Functions and Elliptic Differential Equations 
in. Mathematical Physics 

By Stefan Bergman and M. Schiffer (Pure and 

Applied Mathematics Series, Vol. 4) Pp. xim +432. 

(New York Academic Press, Inc, 1953) 8 dollars. 


HE methods muitiated about a hundred years 
ago in the theory of electrostatic potential by 
the muller-mathematician, George Green, have now 
considerably developed. The determmation of the 
solution of Laplace’s equation which takes prescribed. 
values on the boundary of a domam depends on 
finding the Green’s function for that domam Other 
boundary value problems depend on the functions 
of Neumann and Robm These three functions all 
have singularities, but by takmg the difference of 
two of them we can get rid of the smgulanty and 
form what 1s called a regular kernel function. The 
whole theory of the elliptic partial differential 
equations of mathematical physics can be based on 
theeproperties of these functions, which have been 
the subject of much recent research by the authors 
and others. 
This book consists of two parts the first mathe- 
matical physics, the second pure mathematics. The 
first part contams four chapters, dealing respectively 
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with the conduction of heat, fluid dynamics, electro- 
and magneto-statics, and elasticity In these chapters 
the fundamental solutions of the differential equations 
are introduced in a way which pomts out their 
physical significance The second part of the book 
contams an exact mathematical discussion of the 
kernel functions satisfymg a partial differential 
equation rather more general than Laplace’s equation. 
In addition to existence theorems, there are identities 
and developments m series which can be used for 
numerical computation Variational formule are 
obtamed which throw light on problems of stabihty | 

The book requires considerable preliminary know- 
ledge, mcludmg the theory of mtegral equations, 
but 16 will be very useful to advanced students who 
desire a guide to recent research on kernel functions, 
with an indication of opportunities for further 
advances There ıs an elaborate mdex and a very 
full bibhography of books and research papers 

H T H Praaaro 
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CHEMICAL ENGINEERING 


Chemical Engineering 

By Dr. J. M. Coulson and Dr J F Richardson 
Vol 1 Flud Flow, Heat Transfer and Mass Trans- 
fer. Pp. vui+370+16 plates (London Pergamon 
Press, Ltd., New York McGraw-Hill Book Com- 
pany, Inc. 1954) 38s 6d net.. 


T has been & matter of regret that few tert boks 
dealmg with chemical engmeermg subjects have 
been published m Great Britam , but recently there 
have been available from British sources two good 
text-books m elementary chemical engmeermg ‘The’ 
present book is much more comprehensive, and 
Vol 1 now publhshed ıs divided mto four sections 
fluid flow, heat transfer, mass transfer and humud- 
ification and water coolmg. The second volume will 
deal with the physical principles of chemical process 
design, such as distillation, drymg and evaporation, 
lhquid-hquid extraction, and adsorption and mixing 
and separation. 

Each section of the book meludes a theoretical 
treatment leading to the discussion of the practical 
applications and to worked examples. The diagrams 
and illustrations of various forms of chemical 
engineering apparatus have been very skilfully 
selected. Each chapter or each section includes a 
list of modern references and of symbols Mathe” 
matical treatment 1s grven fully 1n order that ıt can 
be applied to a vanety of problems the more 
difficult theoretical sections have been put into small 
print. 

A fairly complete discussion is given of the 
boundary layer m the section on momentum, heat 
and mass transfer, but this relates primarily to flat 
surfaces and flow m tubes, whereas flow patterns 
around curved surfaces such as cylinders or spheres 
are not discussed. There 1s a brief discussion of flow 
convection across cylinders in an earlier section on 
heat transfer, but no reference 18 made to pipe stills 
Flow patterns around spheres are of some ymportance 
m corinexion with the diffusional problems to be dis- 
cussed in the next volume and might well have been» 
meluded m the chapter on the boundary layer 5 

The book is based on a course of lectures given» 
over a period of years and can be strongly recom 
mended The price ıs reasonable and the book ts 
well produced and has a good index. 

F H Garner 
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RECENT INFRA-RED AND X-RAY STUDIES OF COAL 
By J. K. BROWN 


British Coal Utilization Research Association, Leatherhead 
AND 


P. B. HIRSCH 


Crystallographic Laboratory, Cavendish Laboratory, University of Cambridge 


Introduction 


HE purpose of this article 1s to describe the 

results of rocent mfra-red and X-ray measure- 
ments on coals, to summarize briefly the jomt 
conclusions, and to compare them with those of other 
investigators More detailed accounts of the infra-red 
and X-ray work are being published elsewhere! 

Coals form a serressrangmg from pests, through 
the hgnites to bituminous coals and anthracites (for 
details concernmg the classification of coals, see 
ref. 2). Geological evidence suggests that this series 
represents a contmuous and progressive change, the 
metamorphic process is termed ‘coalification’. The 
three main chemical elements which occur m coals 
are carbon, hydrogen and oxygen. As the degree of 
coalification mereases, there is an morease im the 
percentage of carbon and a decrease m the per- 
centages of hydrogen and oxygen Microscopic 
examination of coals shows that they consist of a 
number of different components of which the most 
homogeneous 1s vitram, ib 1s a major constituent of 
the bright coals. A range of vitrams with carbon 
contents between 78 and 94 per cent (by weight, 
dry basis, free from mmeral matter) has been studied 
in the present work. 


Chemical Structure 


The major chemical constituent of all coals is 
carbon Both chemical and mfra-red spectroscopic 
measurements agree in showing that a large pro- 
portion of this carbon occurs m aromatic systems, 
and there 1s strong evidence that at least some of 
this 1s 1n. the form of condensed rmgs*. The sizes of 
the condensed aromatic ring clusters ın a coal of 
approxumately 85 per cent carbon content have been 
estimated previously both by chemical! and X-ray 
methods*. Chemical investigations of the hydrogen- 
ation products mdicate that systems contammg 
between two and six condensed aromatic rmgs 


. predominate, whereas X-ray diffraction lme-widths 


have been interpreted in terms of ‘graphitic’ layers 
of approximately 20 A. diameter, this corresponds 
to some fifty condensed rings 

The present X-ray work has been carried out in 
more detail than was previously attempted The 
results show that approximately 75 per cent of the 
carbon ıs in the form of condensed aromatic units, 
and that for a coal of 85 per cent carbon content these 
contain about four or five rmgs This result, which 
agrees with the conclusions from chemical studies, 
apples to the whole of the coal The remamder of the 
carbon and the other atoms are effectively disordered 

Although ıt has not been possible to deduce from 
the infra-red spectrum that ring clusters of the above 
size exist in the structure, the results are consistent 
with this estimate The value of the infra-red method 
is that ib can give mformation, which cannot be 
obtamed from the X-ray scattermg, concerning the 
nature of the disordered material Thus the X-ray 
and infra-red methods are complementary. The 
disordered material is assumed to be m the form of 


^ 


chem:eal groupmgs which are attached to the con- 
densed aromatic rings For example, the analysis of 
the spectrum of a coal of 85 per cent carbon content 
shows that aromatic material 1s present together with 
saturated aliphatic (and possibly alicyclic) groupings. 
The weakness of the absorption bands which arise 
from aromatic C—H bonds compared with those 
arising from rmg vibrations suggests strongly that 
the aromatic rmgs are highly substituted The ratio 
of aliphatic to aromatic C—H bonds has been 
estimated to be approximately 4 1 for this coal 
The imfra-red spectrum shows that oxygen 18 
present ın hydrogen-bonded phenolic hydroxyl 
groups Oxygen m aromatic ether or polycyclic 
quinone structures is believed to cause the observed 
considerable enhancement of the mtensity of the 
aromatic rmg vibration absorption band near 
1,600 em.-! More will be said about these forms of 
oxygen in connexion with the changes m the spectra 
with carbon content Cannon’ has made an assign- 
ment of the main absorption bands in coal spectra 
and has reached some of the conclusions discussed 
here The chief difference ıs that he has reported 
the occurrence of aldehyde or keto groups and ester 
groupings in the structure These have not been 
detected m any of the coals studied m the present 
work, we suggest ihat the discrepancy may be due to 
the fact that Cannon's samples were not pure vitrams. 


Changes ın Chemical Structure with Carbon 
Content 


X-ray methods have been used for measuring the 
sizes of the condensed aromatic rmg clusters for the 
complete range of coals. The results are shown in 
Fig. 1, where the diameters and the numbers of 
rmgs in the layers are plotted against the carbon 
content Below about 89 per cent carbon the 
variation m the number of rings n each unit 1s small, 
but at carbon contents higher than this value the 
size of the ring clusters mereases rapidly. The type 
of variation shown.m Fig 1 has previously been 
reported by Blayden et al*, but, as stated earlier, 
the number of rmgs m each condensed unit found by 
these workers was very much larger than that 
deduced from the present work. The possible error 
m measurmg the proportion of ordered carbon 
(+ 20 per cent) 1s too large to permit the determ- 
imation of the variation of this quantity with carbon 
content Several workers’-!° have used statistical 
methods based on ultimate analyses, hehum densities, 
refractive 1nd1ces and calorific values of coals m order 
to estimate the sizes of the condensed aromatic 
systems and the proportion of aromatic carbon. 
These methods give a variation of rmg size with 
carbon content of the type found m the present 
X-ray work , although these estimates are m general 
somewhat high, the values obtamed from refractive 
indices? and calorific values! are of the same order 
of magnitude as those found m the present work. 

The infra-red spectra of the range of vitrams have 
been studied, m order to follow the changes im 
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intensity of absorption bands assigned to substituent 
groups and to examine the variation in aromatic 
substitution which accompanies these changes 

The absorption bands which arise from hydrogen- 
bonded OH groups are very strong m vitrains of 
78 per cent carbon content. With moreasmg carbon 
content .the intensity of these absorption bands 
decreases until at 89 per cent carbon they are very 
weak In these latter coals the concentration of 
hydroxylic material must be small. The mtensity of 
the 1,600 cm.-! absorption band which, as stated 
earlier, is believed to arme from the presence of 
aromatic ethers and/or polycyche qumones, under- 
goes remarkably little change with carbon content , 
this suggests that these structures occur throughout 
the range of coals, except possibly ın the anthracites 
(94 per cent carbon), where ıt was impossible to 
estimate the mténsity of the absorption band In 
view of these observations, ib 1s suggested that the 
decrease in oxygen to carbon ratio between 78 and 
93 per cent carbon ıs due mainly to the loss of OH 
groups. 

The ratios of the optical densities of absorption 
bands arising from aromatic and aliphatic C—H 
vibrations, Dar/Da, have been measured for vitreins 
with carbon contents between 84 and 93 per cent 
The results are shown m Fig 2 An approximate 
ratio of the extinction coefficients for these absorption 
bands has been obtamed from the study of a number 
of alkyl substituted and hydro-aromatic condensed 
compounds From this value the relative numbers 
of aromatic and ahphatic C—H bonds have been 
calculated for the coals This estimate gives directly 
the ratio of the aromatic to aliphatic hydrogen, and 
from these results ıb 13 a simple matter to calculate 
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the ratio of aromatic hydrogen and ahphatie (or 
alicyche) hydrogen to carbon from the known total 
hydrogen to carbon ratios (These ratios have been 
corrected for hydrogen in the form of OH. groups on 
the assumption that all of the oxygen occurs 1n this 4 
form, the infra-red data suggest that this assump- 
tion is not strictly true, but the error mvolved 1s 
very small) Fig 3 shows that the aromatic hydrogen 
increases while the ahphatıe hydrogen decreases with 
mereasing carbon content The mereasingly rapid 
rate of loss of aliphatic groups at carbon contents 
greater than 89 per cent must account for the very 
marked decrease m the ratio of total hydrogen to 
carbon observed in that range Although accurate 
measurement of Dar/Da at 94 per cent carbon was 
not possible, the spectra indicate that the amount of 
aliphatic materialis very small for these coals Also, 
at 94 per cent carbon, the spectra suggest that there 
18 a decrease in the aromatic hydrogen content 
Assuming that the amount of aliphatic carbon 18 
half that of the aliphatic hydrogen (that is, that CH, 
groups predommate) the fraction of aromatic carbon” 
ean be calculated. The results are shown imn Fig 4 
(Using a somewhat different approach, Dryden™ has 
calculated upper and lower lmmts of the fraction of 
aromatic carbon , the present results fall within this 
range) The fraction of aromatic carbon mereases 
from a value of approximately 0 72 at 84 per cent 
carbon to 0 92 at 93 per cent carbon. Van Krevelen 
and Chermun!? have estimated the fraction of 
aromatic carbon on the assumption that the volatile 
matter arses from the aliphatic material; their 
results are also given m Fig 4 and are seen to be m 
good agreement with the present estimates The 
values estimated from the X-ray scattermg (75 + 
20 per cent) are also of the same order of magnitude 
The variation m aromatic substitution with carbon 
content has been studied by analysing the pattern 
of absorption bands between 700 and 900 cm~! At 
the beginnmg of the range of carbon contents (78 per 
cent carbon), the degree of substitution is high , with 
mecreasing percentage of carbon content 16 decreases, 
m agreement with the observation that the amount 
of aromatic hydrogen increases Part of this decrease 
in substitution 18 most probably due to the loss of 
phenole OH groups, and the remainder results from 
the removal of some aliphatic material. Between 89 
and 93 per cent carbon, the degree of substitution 
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decreases, mainly due to the removal of aliphatic 
groups At 94 per cent carbon the analysis shows 
that aromatic rmgs which contain isolated C—H 
bonds predommate in the structure This result, 
‘when considered m conjunction with the fact that 
only a very small amount of aliphatic material 1s 
present, suggests strongly that large condensed 
aromatic systems occur, these would be expected 
to contain a high proportion of such rings on their 
perzphery 

In addition to the changes which have been dis- 
cussed above, the spectra also show a structureless 
background absorption The intensity of this back- 
ground absorption 1s low in the spectra of vitrains 
with carbon contents up to approximately 89 per 
cent, but then shows a marked increase and becomes 
very lugh at 94 per cent carbon In agreement with a 
previous suggestion by Cannon‘, the effect was thought 
to arise from an electronic absorption band which 
moves fiom the visible across the infra-red region 
with mereasmg carbon content It was beheved to 
result from the growth in size of the condensed 
aromatic structures Recent work by R R Gordon 
stal (Nature, 174, 1098 , 1954), however, strongly sug- 
gests that the structureless background ‘absorption’ 
arises from the scattermg of radiation and 1s not of 
electronic ongin 


Packing of the Condensed Aromatic Layers 


Evidence for the packing of the aromatic layers m 
zoal structure comes from a detailed analysis of the 
X-ray data This concerns m particular the band at 
3 5A (002 band), a peak at 20 A. and the diffuse 
scattering at lower angles By analogy with the 
structue of amorphous carbon", the 002 band 1s 
Sonsidered to be a consequence of the packing of the 
aromatic layers parallel to each other m small groups 
The layers, however, have no particular orientation 
relative to each other about an axis normal to their 
plane (turbostratic packing!*) and they may be dis- 
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placed parallel to each other. Founer analysis of 
the 002 band shows that, m a vitram of approx- 
imately 85 per cent carbon content, about 60 per 
cent of the layers occur singly, 28 per cent m groups 
of two, and the remainder m groups consisting of a 
larger number of units With mereasmg carbon 
content the order improves, the proportion of smgle 
layers 1s reduced and the fraction in larger groups 
mereased , bus even at approximately 89 per cent 
carbon, about 45 per cent of the layers occur smgly 
By far the most frequently occurrmg parallel group 
m all the coals consists of two layers 

The layers have a preferred orientation parallel to 
the bedding plane, the preferred orientation 1s small 
but measurable even m the coals of smallest caibon. 
content studied The orientation improves with 
merease in the carbon content of the vitram, the 
effect bemg particularly marked m coals with carbon 
contents greater than 89 per cent The layer spacing 
1s about 3 52 A for the coals between 84 and 92 per 
cent carbon, m vitrams with smaller percentages of 
carbon, the spacing 18 considerably greater (~3 7 A ) 
At the upper end of the range (near 94 per cent 
carbon) the spacmg is reduced to 3 43 A, that 1s, 
close to that observed for pure amorphous carbon. 

At lower angles the mtensity of the diffuse scatter- 
ing decreases with increase m carbon content up to 
approxumately 89 per cent carbon Beyond this 
value rt increases agam There is a close similarity 
between the behaviour of the diffuse scattering and 
the porosity of the vitrams'™, which suggests that xt 
arises from pores The shape and intensity of the 
low-angle scattermg curves for coals with carbon 
contents of approximately 85 per cent suggest that 
there is & very wide distribution of pore diameters, 
this distribution extends from a few angstroms to 
values greater than 5000 A Wide distributions of 
pore sizes have also been found from recent surface- 
adsorption measurements! A measurement of the 
intensities and shapes of the low-angle scattermg 
curves suggests that at least some of the pores have 
a disk shape and are oriented parallel to the bedding 
plane The X-ray scattermg 1s not consistent with 
the Bangham model!’ of close-packed micelles of 
approxumately 200 A. diameter. 
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For coals with carbon contents greater than about 
84 per cent, a peak appears in the scattermg curve 
which corresponds to a spacing of 20A. This peak 
is most pronounced im vitrains with carbon contents 
near 89 per cent and then decreases agam 1n intensity. 
An analysis of the Fourier transforms shows that the 
peak arises from units of overall diameter ~ 20 A, 
the density of which varies contmuously from the 
centre outwards, and which contain a central dense 
core of diameter ~8A, both parallel and per- 
pendicular to the bedding plane This central core 
is considered to be a group of two completely over- 
lapping graphitic layers, the dimensions of which are 
also of ~ 8 A. The rest of the unit consists of layers 
which are either displaced parallel to each other or 
musorientated, and of the amorphous material which 
18 considered to be in the form of substituted groups. 
Fig. 5 shows the type of packmg envisaged. The 
distance from centre to centre of neighbourmg layers 
is only ~10A , the fact that the layers surroundmg 
the core cannot pack tightly suggests (but does not 
prove) that neighbouring layers are chemically inked 
by bonds which enforce a buckling of the structure 
Density considerations indicate also that, for vitrains 
with 89 per cent carbon, micropores of ~10A 
diameter occur in the structure The existence of 
such micropores has also been indicated from the 
results of recent gas and liquid absorption measure- 
mentst»1?, 

At least some of the units appear to be close-packed 
at distances of ~ 20 A , but the o1dermg 1s poor as m 
a liqud The ‘hquid-like’ structure is continuous 
over distances of the order of microns. Beyond 
89 per cent carbon the 20 A peak becomes less 
pronounced and the diffuse scatter at low angles 
increases The Fourier transforms indicate that some 
of the units contaming the 8 A core still persist, 
while the average diameter of the ‘graphitic’ layers 
at 94 per cent carbon determined from the scattermg 
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at high angles 1s now found to be ~16 A. It is 
suggested that locally there remain regions in the 
coal where 8 A. diameter lamelle occur m groups of 
diameter 20 A, but that m other parts of the 
structure several lamelle have grown together to: 
form larger graphitic layers This process 1s accom- 
panied by a flattening of the structure, there 18 an 
mmprovement of the local parallel packmg of the 
layers, which must have the consequence of enlarging 
the pores m neighbourmg regions, giving rise to an 
merease in the mtensity of diffuse low-angle scat- 
termg. Such a ‘clustermg’ process will result in a 
wide distribution of layer diameters , this conclusion 
1s m good agreement with the shapes of the bands at 
high angles. The clustermg of the condensed aromatic 
structures in vitrams with carbon contents greater 
than 89 per cent takes place particularly rapidly 
between 92 and 94 per cent carbon 

The arrangement of the aromatic layers in coals 
with different carbon contents 1s shown in Fig 5. 


The Coalification Process a 


The mfra-red and X-ray measurements will now 
be considered together to obtam a more complete 
description of the coalification process Between 78 
and approximately 89 per cent carbon, the sizes of 
the condensed aromatic ring systems 1n coal structure 
merease only slightly , the units consist of four to 
five rmgs up to approximately 87 per cent carbon, 
increasing to about seven rings at 89 per cent carbon. 
This change 18 accompanied by a small imcrease m 
the aromatic carbon and hydrogen and a small 
decrease in the aliphatic hydrogen contents. 

There 1s a gradual 1mprovement m the molecular 
packing with increasing carbon content; as a result 
of this, a ‘hquid-like’ structure 1s formed and all the 
large-scale pores disappear. An important chemical 
change which occurs 1n this range of coals mvolves a 
very marked reduction in the number of hydrogen- 
bonded OH groups m the system. At carbon contents 
near 89 per cent, the mfra-red results indicate that 
the phenolic content must be small At this stage 
the ‘hquid-hke’ packing 1s at 1ts best and the porosity 
is a mmumum It is reasonable to suggest that the 
large reduction in the number of hydrogen-bonded 
groups 1s connected with the 1mprovement in packing 
of the condensed aromatic layers. 

Between 89 and 94 per cent carbon, the aromatic 
layers grow rapidly m diameter and a wide distri- 
bution of layer sizes ıs observed. This 1s accompanied’ 
by a large increase in the proportion of aromatic 
carbon in the structure and a corresponding decrease 
in the aliphatic (or alicyclic) content. The aromatic 
hydrogen shows an increase up to 93 per cent carbon , 
at 94 per cent carbon some decrease is observed 
The ‘liquid-lke’ structure present at 89 per cent 
carbon gradually disappears with mcreasing carbon 
content, and pores are produced 

It 1s not possible to consider ın detail the process 
by which the aromatic layers mcrease ın size with 
carbon content However, 1t is clear from the 
quantitative estimates of the proportions of aliphatic 
and aromatic carbon that the aliphatic material 
associated with each cluster cannot alone produce 
the number of rmgs required to account for the 
increase. In order to produce this very marked 
increase, two or more neighbouring layers must 
coalesce to form larger perfect condensed sheets. It 
1s likely that this is accompanied by an aromatization 
of at least some of the aliphatic or alicyclic groupings 
A consideration of the X-ray results for vitrams m 
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the range 89-94 per cent carbon has already led to 
the conclusion that a local condensation of the layers 
takes place with increasing carbon content. It seems 
most probable that the much smaller merease m 
xlayer diameter observed between 87 and 89 per cent 
carbon also occurs in thus way. The formation of 
the large condensed aromatic structures m the 
anthracites (94 per cent carbon) has been accom- 
panied by the loss of some aromatic hydrogen, which 
presumably has been elimmated from the rigs 
during the condensation process. 
Although the changes durmg coalification have 
*been to a large extent considered separately for the 
regions 78-89 per cent carbon and 89-94 per cent 
carbon, there 1s no reason for believing that there-1s 
any discontmuous transition between the two. The 
regions have been separated so that the major 
changes which occur could more readily be discussed. 


Conclusion 


The model which has been put forward m the 
“preceding discussion is intended to act as a guide in 
the mterpretation of future chemical and physical 
mvestigations of coal constitution. Jt is tempting 
to suggest detailed chemical structures which are 
based on the proportions of substituent groups 
deduced from the mfra-red work However, 16 1s felt 
that any such attempt would be premature—and 
possibly misleading—at the present stage A number 
of structures have been tried which are consistent 
with all the data, and from these 16 ıs clear that the 
aliphatic chains must be short, 16 1s possible also to 
obtam consistency if alicyclic rmgs are present. 
However, there are many problems concerning the 
-detailed configurations which remain to be solved 
One of the most mmportant of these ıs to determine 
whether the condensed aromatic systems are linked 
by chemical bonds m a polymer-type structure, or 
whether they occur maimly as isolated units Con- 
sideration of the origm of the 20 A. band which 
occurs m the X-ray diffraction pattern from coals 
with carbon content between ~ 86 and 94 per cent 
carbon suggests that some of the layers may be 
linked to form a structure extending over at least 
20A Both X-ray!5 and infra-red studies of solvent 
extracts!® obtamed at moderate temperatures show 
that they contain structures very closely related to 
the main part of the coal A polymeric system ıs 
expected to behave in this way, the extraction bemg 
mainly on a molecular-weight basis. It should be 
noted that the possibility of aromatic ethers existing 
in the structure of a wide range of vitrams does 
suggest that some hnkmg of the units by oxygen 
may occur The mfra-red evidence for such linkages 
in the solvent extracts 18 the same as that m the 
coals. Molecular weights of extracts m various 
solvents have been quoted by a number of workers? , 
they range from approxumately 250 to 4,000 The 
units consisting of approximately four condensed 
rings substituted by aliphatic and OH groups found 
in the present work would have molecular weights 
at the lower end of the above range The higher 
molecular weights may be due to cross-linked layers, 
or to physical aggregation 

The low density of coals (c 1 3) when compared 
with that of graphite (c 2 2) 1s quite compatible with 
the suggested structure. It arises from the poor 
packing of the molecules which results in micropores 
The porosity observed experrmentally 1s mamly the 
consequence of a wide distribution of larger pores, 
some of which are disk-hke. But even m vitrams of 
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approximately 89 per cent carbon, where the porosity 
1s very small, there must exist micropores (c. 10 A 
diameter and less) m the ‘liquid’ structure. 

The decrease 1n the strength of coals (as measured 
by Young's modulus^?!  grndabihty mdex® and 
viscosity") with carbon contents up to 89 per cent 
seems to follow, and may be a result of, the gradual 
disappeaiance of groupings which form strong mter- 
molecular hydrogen bonds The greater strength of 
the anthraertes 1s doubtless a result of the increasing 
forces between the larger flat condensed structures 

The variation m the optical properties, for example, 
birefringence, refractive index and absorption co- 
efficient?»*8, of the vitreins with carbon content can 
be accounted for, at least qualitatively, m terms of 
the model proposed But the reason for the dak 
colour of the coals 1s not yet clearly understodd. 
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BRITISH-KENYA MIOCENE 
EXPEDITIONS 
INTERIM REPORT 


N the summer of 1947, followmg the first Pan- 

African Congress on Prehistory, held m Nairobi, 
and the opportunity provided on that occasion for 
the exammation of the important Lower Miocene 
fossil Primates already found m Kenya and for visits 
by members of the Congress to the sites where they 
were collected, the Royal Society made a grant of 
£1,500 to enable more intensive investigations to be 
carried out by geologists and paleontologists The 
results of these investigations were emunently suc- 
cessful, and adequate annual grants for their con- 
tmuation were afterwards made available by the 
Kenya Government, supplemented by some private 
benefactions In particular, a motor launch was 
provided by the generosity of Mr C. W. Boise to 
facihtate visits to the fossihferous islands m Lake 
Victoria It seems appropriate, now that seven years 
work has been completed, that a brief summary 
should be given of the results so far achieved 

The total number of specimens from Lower Miocene 
deposits obtamed durmg this period exceeds fifteen 
thousand The majority of these were recovered from 
sites on Rusinga Island and Mwafangano Island, and 
others have been found at sites of simular age on the 
mamland ranging from Karungu in the south to 
Muruorot (west of Lake Rudolph) ın the north The 
specimens cover a very wide range of material, 
vertebrate and mvertebrate, as well as the fossilized 
remams of the contemporary vegetation So far as 
the mammahan material 18 concerned, m some 
respects the most mteresting are the fossil Primates. 
These mclude the nearly complete skull of Proconsul 
africanus (the only specrmen of the skull of a Miocene 
ape so far known), an abundant collection of jaws 
and teeth of this genus as well as some of the limb 
bones (mcluding a complete hand skeleton), jaws 
and teeth and limb bones of a primitive gibbon- 
lke ape Lemnopihecus, and also remaims of cerco- 
pithecoid monkeys and lemuroids. Other mammahan 
fossils include representatives of many different 
orders, ranging from small msectivores and rodents 
to anthracotheres and proboscidians The verte- 
brate collections also include many specimens of 
reptiles and fishes The Early Miocene mvertebrate 
fauna is represented by a wide range of Mollusca, 
numerous Myriapoda, a few Crustacea, and a re- 
markably well-preserved collection of fossil msects 
and allied groups Finally, the matemal mcludes a 
large series of fossil fruits and seeds representative 
of an extensive flora 

The study of these collections of Lower Miocene 
material is being undertaken by a number of 
specialists, and already several reports have been 
published m a series of monographs issued by the 
British Museum (Natural History) under the general 
title “‘Fossil Mammals of Africa”. So far, the pub- 
lished reports have dealt with the Hommoidea, 
Lemuroidea, Anthracotheroidea, Lagomorpha and 
Hyracoidea Other monographs in the press are 
concerned with the Insectivora, Tubulhdentata, 
Runfinantia, and with an almost complete skull of a 
Miocene loristform Lastly, reports are m course of 
preparation on the Rhmocerotidae, Suidae, Cerco- 
pithecidae, Carnivora and Rodentia, as well as on the 
fossil reptiles, Myriapoda and the flora 
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The geological work of the British - Kenya Miocene 
Expeditions has mvolved detailed field-mapping by 
Prof R Shackleton, Dr T Whitworth and Mr I, 
Higgmbottom, and the results of these studies (which 
have appeared as a series of papers m the Quarterly 
Journal of the Geological Society) demonstrate the 
relationship of the Miocene beds to other formations 
as well as the complex stratigraphy of the fossiliferous 
deposits themselves 

In addition to the main excavations, reconnaissance 
visits have been made to two regions contamung 
Miocene deposits m the Northerm Provmee of Kenya, 
and to a supposed Lower Miocene area near Maralal 
(which, however, 1s more probably of Phocene age) 
Small collections were made at these sites, but none 
of them proved to be rich m fossils Excavations 
earned out on Maboko Island have established that 
the deposits at this sıte are only partly of Lower 
Miocene age, other beds there are evidently of later 
date, though they contam some true Miocene fauna 
as derrved fossis Lastly, an extensive survey, made 
possible by the motor-launch, has been carmed out 
on numerous islands in Lake Victoria m order to 
determme the western extension of the Lower 
Miocene deposits The latter do not appear to 
extend beyond Mageta Island (but here they are 
unfossiliferous) 

The followmg have taken part in the field-work of 
the British - Kenya Miocene Expeditions durmg the 
past seven years Dr and Mrs L S. B Leakey, Dr 
D G MacInnes, Prof R Shackleton, Dr T Whit- 
worth, Mrs Coryndon, Mr I Higginbottom, and also 
a tramed group of African field-workers Among 
visiting scientists who have examined parts of the 
area are (the late) Miss D M Bate, Prof D M. S 
Watson, Dr K. P Oakley and Prof G H R von 
Koenigswald. 

The work of the expeditions is being continued as 
circumstances permit But i5 is already possible to 
say that the Kenya Lower Miocene deposits provide 
one of the most complete records of the fauna and 
flora of the period, and for the first time present a 
full picture of the terrestrial and freshwater life of 
the Lower Miocene m the African contment 

L S B LEAKEY 
W E Le Gros CLARK 


THE PHOTOGRAPHIC PROCESS . 


HE appearance of a second edition of C E K. 

Mees’s “The Theory of the Photographie Pro- 
cess"* provides an occasion for a review of the 
present state of our knowledge of this subject, and 
especially of the nature of the photographic latent 
image and its formation by exposure to light But 
1n domg so, the reviewer does not wish to imply that 
the discussion of a theory m any such narrow sense 
forms the main or necessarily the most mportant 
part of this massive volume of more than a thousand 
pages Written by the vice-president m charge of 
research m the Eastman Kodak Company m col- 
laboration with more than twenty of his colleagues, 
xt must be taken to represent the considered view of 
the Company on all scientific aspects of photographic 
materials and of the action of ight on them. "There. 
are particularly valuable sections on optical sensit- 
wing, development and sensitometry, and there are 


* The Theory of the Photographic Process By Dr C E Kenneth 
Mees, FRS Revised edition Pp x+1133 (New York The Mac- 
millan Company, 1954) 2150 dollars 
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new chapters dealing with the action of charged 
particles and of X-rays on photographie emulsions. 
The whole book contams a very large amount of 
xexperimental material which 1s both of practical value 
and relevant to any discussion of the prmezples 
involved m the process 
But any attempt to understand what happens in 
photographic emulsions 1s faced by the difficulty that 
emulsions differ so much from one another. One 1s 
therefore tempted to make use of experiments on 
large crystals of silver bromide and similar materials, 
"Such as those carried out m Gottingen between the 
two World Wars by R W Pohl’s school and more 
recently by J W Mitchell and his colleagues at 
Bristol, the latter expermments makmg use of 
sensitized as well as pure crystals and being specially 
designed to throw light on the photographic process 
In 1938 the late R. W. Gurney and the reviewer 
pubhshed a theory of the photographic process which 
was based on three results of the Gottmgen school 
-These are, that silver bromide crystals show photo- 
conductivity, that the range of the photo-electrons 1s 
decreased when colloidal metal 1s present, and that 
silver bromide shows ione conductivity at room 
temperature or above It was therefore proposed 
that the primary action of the light was to produce 
photo-electrons, that these electrons were trapped by 
any metal particles already formed or by ‘sensitivity 
specks’, believed to be silver sulphide, and that the 
negative charge was then neutralized by the move- 
ment of silver 1ons In this way, starting from a 
nucieus of silver or of sulphide of perhaps only 
molecular dimensions, & speck would grow which 
-would first serve as a latent mage and finally become 
visible under the microscope The ‘positive hole’ left 
behind by the electron was supposed to move about 
by electron transference until ıt reached the surface 
of the gram, when a bromine atom would escape, 
normally at a pomt quite distant from that where 
the silver was formed. This theory stimulated a good 
deal of experimental research, particularly in the 
Kodak Research Laboratories at Wealdstone and at 
Rochester These researches supported the theory, 
especially the basic assumption that two processes 
are involved, one electronic and one ionic. The two 
processes could be separated in time if the initial 
exposure was made at a low temperature and the 
emulsion afterwards warmed up 
. At the present time ıt seems that this theory may 
be correct for the print-out process and perhaps for 
some emulsions, too But there 1s now evidence that 
the formation of a latent image need not necessarily 
be accompanied by the separation of any positive 
and negative charge Muller and Hamm! appear to 
have established that the photocurrents observed m 
photographic emulsions by West and Carroll rise 
slowly over a period of seconds and may continue to 
rise after the cessation of wlumimation This is not 
the characteristic mertialess behaviour of the photo- 
surrents observed by Glaser and Lehfeldt of the 
Gottmgen school in large single crystals of silver 
halides Even here, however, J W Mitchell's group 
has demonstrated the absence of mertialess photo- 
conductivity at low temperatures in some single 
arystals of pure silver bromide, provided that these 
wystals had not previously been illummated at room 
temperature so as to cause the separation of silver 
These results and others suggest that the latent mage 
may be formed by a mechanism m which silver and 
oromune are produced very close to each other and 
ater diffuse apart What seems to happen is that, on 
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Ulumination, an ‘exciton’ or state of excitation 18 
produced either m the halide or m a sensitizing dye 
layer, that tins exciton can move a considerable 
distance, and chat ıt eventually gives up its energy 
at a ‘kmk site’ on the crystal surface or on a dis- 
location, where a silver atom and a bromine atom 
are formed. The bromune then escapes into the 
gelatine or 1s taken up by a halogen acceptor, the 
silver atoms form pairs or bigger groups which con- 
stitute the latent image 

To make this clear, we must discuss the meaning 
of the two terms used An exeiton m an adsorbed 
dye layer ıs smmply an excited molecule and can 
move through the layer by transferrimg its energy to 
any one of its neighbours In silver bromade we 
cannot speak of molecules , it 1s permussrble to thmk 
of excitons as positive holes bound m the field of 
electrons. But the result is the same, we have a 
state of excitation which can move through the 
lattice 

Certam aspects of the properties of dye-sensitized 
emulsions provide perhaps the first evidence that a 
latent mage can be formed without photoconduction , 
as the discussion m Mees's book shows, 16 18 difficult 
to see how the excitation of a dye molecule can 
produce a free electron, and the experiments on the 
photoconductivity of emulsions to which reference 
has already been made do not appear to have estab- 
lished the existence of mertialess electron currents 
of the type which would be expected. Moreover, 
these experments strongly suggest that pure silver 
bromide 1s not a photoconductor at low temperatures, 
as previously appeared to be the case The normal 
process m this substance and other ionic crystals and 
oxides seems to be as follows The light 1s absorbed 
by the crystal and forms an exciton If this, durmg 
its life-trme of not more than 10-9 sec, does not 
‘colide’ with an impurity centre, the energy is re- 
radiated, as hght or heat. If, however, 16 comes m 
contact with an uopurity centre where a loosely 
bound electron is attached, 1t can give up its energy 
so that the electron 1s released and can take part in 
a photoeurren; That this occurs is shown particu- 
larly clearly by Apker's? experments on alkali halides 
carried out 1n the laboratories of the General Electric 
Company at Schenectady. 

We are thersfore led to believe that the formation 
of latent ımage silver is normally due to the direct 
action of an exciton on an 10n-pair of silver and 
bromme Clearly such an ion-pair must be at a 
‘kmk site’ if it js to react, by a kink site is meant a 
site at the end of a row of ions Such a site may 
occur on @ surface or at a pomt on a dislocation , in 
the latter case 1t 1s usually called a ‘jog’. The energy 
of the exciton is sufficient to transfer an electron 
from the bromide to the silver 1on, following J. W. 
Mitchell, we then assume that the bromine atom 
moves close to the neighbourmg surface, so that the 
electron cannot move back. ‘This 1s the primary 
electronic part of the process, oventually the silver 
atom and bromine separate by diffusion, the silver to 
jom with other atoms of silver to form the latent 
image, a speck of metal, and the bromme to form 
molecules which escape This may well be the 
mechanism for the formation both of the surface 
latent mage and the internal mage, which the work 
of Hedges and Mitchell* shows to be located along 
dislocations - 

For a sensitive emulsion, then, we require two 
thmgs: an acceptor for the halogen, a role probably 
taken by the sulphide sensitizer, and some ‘rough’ 
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regions on the surface, where there are many kmk 
sites close together, so that silver atoms released 
by the process described above can easily combine 
These rough regions are the sensitive parts of the 
crystal, the work of Mitchell’s group shows them to 
occur, as one would expect, where a substructure or 
array of dislocations meets the surface This, at any 
rate, 13 what happens m large crystals, and probably 
m grams of emulsions, too 

A model of this kind seems to fit many of the 
facts and probably comes nearer to the true mech- 
anism for many actual emulsions than the origmal 
Gurney-Mott theory. It ıs remarkable how an 
understandmg of the photographic process seems to 
involve all the latest concepts of the theory of solids, 
from the movement of excitons to diffusion of atoms 
along dislocations. N. F. Morr 


1 Miller, L E, and Hamm, F A, Rev Sev Instr , 24, 214 (1953) 
1 Apker, L, and Taft, E, Phys Rev ,79, 964 (1950) 
3 Hedges, J M, and Mitchell, J W, Phil Mag (7), 44, 228 (1053) 


OBITUARIES 
Prof A R Richardson, DSO, FR.S 


LEUT -COLONEL ARocHIBALD READ RICHARDSON, 
Fellow of University College, London, and the first 
holder of the chair of mathematics 1n the University 
College of Swansea, died recently at his home m Cape 
Town at the age of seventy-three He was educated at 
the Royal College of Science and University College, 
London, where he afterwards jomed the staff, and 1n 
1912 he was appomted assistant professor of mathe- 
matics in the Imperial College of Science and Tech- 
nology Hoe had fought as a volunteer m the South 
African War and was a promiment member of the 
Officers’ Trammg Corps in the University of London 
Durmg the First World War he had a distmguished 
muhtary career when he commanded the 2/2 and later 
the combmed 2/1 and 2/2 battalions of the London 
Regiment, but he received serious wounds m the Ger- 
man offensive of March 1918 which permanently 
affected his health Shortly before his appomtment to 
Swansea 1n 1920, Colonel Richardson held the chair of 
aeronautical science at the Cadet College, Cranwell 

Richardson’s early work showed his versatility as 
a mathematician, for he came to Swansea with a 
reputation m hydromechanics and an mterest in real 
variable analysis His first few years at Swansea 
were occupied by studies on the moment problem, 
but he soon turned his attention wholly to the rich, 
and at that time largely unexplored, field of modern 
algebra, becoming a pioneer and leader in a branch 
of matheinatics then almost entirely neglected in 
Britam The twenty-two papers published since his 
appomtment to the Swansea chai represent a con- 
tribution to mathematics out of all proportion to their 
number It is the extensive range of subject-matter 
covered and the origmality and novelty of the m- 
dividual papers that areso strikmg The earher papers 
dealt with hypercomplex determmants and with 
concomitants and equations over a division algebra 
The theory of group characters and representations 
owes much to the work he did 1n the early nmeteen- 
thisties, and his discovery of momanants formed a 
nucleus around which a host of new results aceumu- 
lated He was a pioneer rather than & consolidator, 
and his attention later turned to the new fields of 
abstract algebra, groupoids and the composition of 
cubic and quadratic forms He retired to Cape Town 
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m 1940 for ieasons of health, but contmued to 
prosecute research until shortly before ns death on 
November 4, 1954. He was elected a Fellow of the 
Royal Society in 1946. 

Until he recerved his war wounds, Richaidson had 
given the same untiring energy to sport and ruhtary 
traming that he showed in teachmg and research. 
Few men could have survived the severe wounds and 
consequent operations which he suffered, and when 
he found himself restricted to a hfe of serm-mvaldism, 
his true quality was displayed m the singleness of 
purpose with which he turned his mmmense vitahty 
to the purposes of teachmg and research Within a 
few years of his appomtment at Swansea, he had 
established an honours school of algebra which was 
outstanding, and it was perhaps unfortunate that 
so few research students camo to Swansea to take 
advantage of this. While at Swansea he established 
a tradition of good teachmg at all levels ın both pure 
and apphed mathematics, and played a considerable 
part in the development of the College m 1ts formative 
period, so that many departments besides his own 
owe much to the traditions he helped to establish. 

Prof. Richardson’s standards m hfe were excep- 
tionally high and he was a staunch and generous 
fnend to many He will be gratefully remembered by 
the students of the mter-war generations and by his 
colleagues, who will treasure the memory of his 
friendship and the hospitahty which he and his wife 
dispensed at Highmead He 1s survived by his wife, 
Dr. Margaret E A Richardson, a distinguished 
lmguist and past member of the Swansea staff, whom 
he married shortly after his appointment to the chair 
of mathematics 

I am mdebted to Prof. D X. Littlewood, of the 
University College of North Wales, Prof. Fachardson's 
pupil and collaborator, for his assistance m drawing 
up an appreciation of the publications m algebra 

R Wrson 


Prof Douglas McCandlish 


Dovetas MoCawDLISH, emeritus professor of 
leather mdustries m the University of Leeds, who 
occupied that chair durmg 1919-49, died at his home 
m Leeds on December 18 His passing 1s a sad break 
m. the traditions of this unique Department 

He was born in Leeds on November 5, 1883, of 
Scottish parents, and Jomed the staff of Mr Thomat 
Farley, the city analyst of Leeds, on leaving the 
Leeds Boys Modern School. In 1902, he entered the 
Yorkshire College and graduated with honours m 
chemistry in the first degree lst issued by the 
University. He then became demonstrator im the 
Leather Industries Department. After two years, he 
decided that he must link up his scientific knowledge 
with the actual manufacture of leather, and sc 
became chemist to Wilham Paul, Ltd., of Leeds. 
A year later he accepted an appomtment as chiel 
chemist to Messrs. A. F. Gallun and Sons, one of the 
largest and most scientifically mmded tannmg com- 
panies in the United States of America 

When McCandlsh succeeded the late Prof. H. R 
Procter m the chair of leather industries in the 
University of Leeds at thirty-six years of age, hr 
was the youngest professor to be appointed at thé 
University. For thirty years he gathered around hir 
a body of students and research workers, bemg ably 
assisted by the late W. R Atkin, who succeeded him, 
and the late F C. Thompson 
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Among his contributions to leather science, 
MeCandlish's famous paper on the control of chrome 
tanning by means of the precipitation point may be 
Mentioned. The Procter-MeCandlish method of 
determmmg the basicity of chrome tannmg liquors 
1s also still bemg used. He devised a means of 
counteracting the well-known decay m leather-bound 
books and furniture, and was mstrumental m pro- 
duemg upper leather for boots and shoes which could 
be decontammated after exposure to war gases 

McCandlish acted as honorary treasurer of the 
International Society of Leather Trades’ Chemusts 
for many years and was appomted president ın 1925 
He was elected an honorary member of the Society, 
and also of the American Leather Chemists Associa- 
tion. Among other appomtments he held were those 
of dean of the Faculty of Technology (1938-40), 
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president of the Leeds Caledoman Society (1930-33), 
chairman of the Appeals Tribunal of the National 
Assistance Board (Leeds Area) and member of the Con- 
scientious Objectors Tribunal (North-Eastern Area). 

Douglas McCandhsh was a man of great kindness 
and will long be remembered by his old students and 
many frends for his kindly jovial disposition, hus 
readiness to help m times of difficulty, hus sound 
Judgment, bis work as a trustee of the Belgrave 
Congregational Church in Leeds, his wide knowledge 
of leather science and the leather industry, and as a, 
bulwark m mamtaiming the prestige of the Leathe: 
Industries Department of the University of Leeds 
for so many years 

He leaves a widow and a son, Dr A. J MeCandhsh,, 
who is à medical practitioner at South Milford. 

Donatp BURTON 


` NEWS and VIEWS 


Manchester College of Technology : 
Prof H Lipson 


As part of the programme of expanding the 
Manchester College of Technology, several new 
professonal chairs have been created For many 
years there has been a Department of Physics in the 
College, but until recently 15 has been regarded as a 
service department, itis now proposed to expand 16 
matenally, and to raise the status of 1ts head to that 
of professor Dr. H. Lipson, who has been head of 
the Department since October 1945, was recently 
slected to this new office He has been responsible 
‘or developing a new unrversity course m apphed 
ohysics leading to the degree of B Se.Tech. Prof 
Lipson went to Manchester m 1936 to work under 
Prof. W L (now Si Lawrence) Bragg, and was 
»ngaged on an investigation of alloy systems, while 
it the same time he continued his work on the 
»hysieal aspects of X-ray diffraction. In 1937 he 
iccompanied Prof Bragg to the National Physical 
aaboratory and later to the University of Cambridge 
ıs an assistant m experrmental research 1n crystallo- 
rraphy. In 1939, he was awarded the degree of D.Sc. 
X the University of Liverpool Prof Lipson has for 
nany years concerned himself with the study of 
X-ray crystallography, and for the past five or six 
rears he has concentrated his efforts on the develop- 


nent and application of a new optical technique for ' 


he interpretation of X-ray spectra, a technique 
vhich exploits the fundamental smularıty between 
C-rays and hght He has designed a spectrometer 
or this purpose, and the mstrument and his tech- 
uques have been copied ın many other universities 
nd research institutions all over the world. It 1s 
oped that his Department will shortly be equipped 
vith a new and much larger version of this apparatus 
vhich will materially umprove the facilities available 
or this work It 1s proposed in the near future, m 
ddition, to develop a new section of the Department 
vhich will concern itself with the study of solid-state 
shysies 


Dr. M Gordon 


A FELLOWSHIP m textile chemistry in the College 
f Technology, Manchester, was instituted m 1954, 
s the result of a gift by Courtaulds, Ltd", and Dr 
fanfred Gordon, who has recently been appomted to 
he fellowship, will take up his duties mm the summer 


of 1955 The Research Fellow is to be attached 
to the Depariment of Textile Chemistry with the 
specific duty of engagmg in, and encouraging, research 
in textile chemistry. The College has a long tradition 
of research m this field and a new dyehouse has 
recently been built and has been extensively equipped 
with up-to-date machmery for the bleachmg, dyeing, 
prmting and finishing of cloth New research 
laboratories have also been provided and furnished 
with apparatus and equipment for the mvestigation 
of fundamental problems arismg ın those processes. 
Much of the machmery and apparatus has been 
purchased out of a gift from Messrs Courtaulds. 
Local mdustry has not only encouraged this pro- 
vision but 1s also actively associated m the develop- 
ment of the new facilities 

Dr Gordon is a lecturer m the Royal Technical 
College, Glasgow, followmg lengthy  mdustrial 
research experience in the Chemical Research 
Division of the Dunlop Rubber Co., and is at present 
engaged on research work on high polymer chemistry 
He brings to this new research post a fund of know- 
ledge of industria] research requirements, and 
acknowledged abihty as a director of research 
projects such as those envisaged m the creation of 
the fellowship 


Fellowships of the College 


Tue College of Technology, Manchester, has 
recently initiated fellowships to be awarded m 
recognition of research carried out mamly by those 
who may have no university degree but possess the 
associateship of the College. A candidate must have 
been an associate for at least three years and must 
present a thesis based on original research, and he 
will be required. to present hunself for examination. 
Furcher information can be obtamed from the 
Principal, College of Technology, Manchester 1. 


Assistant Director of the US. National Science 
Foundation * Mr. J M Mitchell 


Mr James M  MrroggLn has been apporfted 
assistant to the director of the National Science 
Foundation, Washington (Dr. Alan T. Waterman) 
Mr Mrtchell’s responsibilities will be largely con- 
cerned with the Foundation’s programme of fact- 
finding studies on scientific activities and man-power 
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m government, mdustry and universities He is at 
present deputy assistant secretary of defence He 
graduated from George Washington Umwversity and 
also did graduate work at the University of Michigan. 
He has served as a management consultant, per- 
sonnel officer and administrator m Federal, State 
and local governments. Durmg 1940-48 he was 
executive director of the Civil Service Assembly of 
the United States and Canada, where he also served 
as editor of Publ Personnel Review, and was a 
member of the United States Civil Service Commission 
durmg October 1948-Apml 1953. He has been a 
lecturer at the University of Michigan, University of 
Chicago and Northwestern University. 


The Patent Office - Mr H. S Gilham 


Mr H S. Gmmaw has been appomted assistant 
‘comptroller in the Patent Office to take charge of 
Patents m succession to Mr J. Norman Brown. Mr 
'Gilham jomed the Patent Office staff as an assistant 
examiner m 1920 and, except for secondment on 
duties connected with the Second World War, has 
served contmuously in progressive ranks of the 
Patent Office exammmg staff. He served with the 
Royal Engmeers (Special Brigade) and later with the 
Royal Garrison Artillery m the First World War 
He was educated at Queen Elzabeth’s School, 
Gamsborough, and Queen Mary College, University 
of London (Drapers Scholar). Prior to his present 
appomtment, Mr. Gilham was a supermtendmg 
examiner m charge of a division of examımng staff 


ARC. Unit of Reproductive Physiology and Bio- 
chemistry 


Tue Agricultural Research Council, m agreement 
with the University of Cambridge, has established at 
Cambridge a Unit of Reproductive Physiology and 
Biochemistry Dr T.R R Mann, reader in the 
Department of Veterinary Clmical Studies, has been 
appomted director of the Unit There will be two 
deputy directors, namely, Dr. A. Walton and Mr. 
L. E A. Rowson Mr. Rowson 1s also director of the 
Artificial Inseramation. Centre of the Cambridge and 
District Cattle Breeders, Ltd., his services to the 
Unit will, therefore, be part-time 


Journal of Geophysical Research 


lr 1s reported m the September (59, No 3, 1954) 
issue of the Journal of Geophysical Research that m 
spite of substantial subsidies, both in time and 
money, ıt has been found impossible to continue 
to mamtain a proper standard of publication without 
considerable monetary loss Indeed, recently, in 
order to reduce costs, several worth-while articles 
have either had to be refused or delayed substantially 
m publication. Accordingly, 16 has been decided to 
increase the subscription-rates and page-charges of 
the Journal as from the begmumg of volume 60 (1955) 
The new rates aie six dollars per annum or two 
dollars fo. smgle copies, the page-rate to the 
author’s organization, to cover partial cost of pub- 
heation, 1s eight dollars The Journal of Geophysical 
Research, 1+ wil be recalled, is the contmuation of 
Terrestrial Magnetism and Atmospheric’ Electricity, 
which had a contimued run from 1896 to 1948 Itis 
an imternational quarterly devoted to the fields of 
terrestrial magnetism and atmospheric electricity, 
the ionosphere, solar and stellar phenomena, the 
upper atmosphere, and special mvestigations of the 
earth’s crust and interior 
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Chemical-Biological Coordination Center, Wash- 
ington, D.C 


Tue Chemuical—Biological Coordination Center of 
the National Research Council was established 
July 1, 1946, for research mto practical problems 
mvolved m assembling and making available m- 
formation on chemicals and ther varied effects on 
biological systems (includmg the structures oi 
chemicals, and responses of hving organisms, or then 
functional units, to chemicals), the fate of chemicals 
introduced into a living system and mechanisms o! 
drug action. The Center 1s also intended to serve a: 
a 1epository of mformation on chemical constitutior 
and biological activity, both pubhshed and unpub. 
lished or maccessible data, and to answer appropriate 
questions and to sponsor prelimmary testing or 
‘screening’ of compounds in this field. A brochure 
describmg the activities of the Center, which x 
responsible to the executive board of the Nationa 
Research Council, Washmgton, D.C., has now beer 
issued. by the Council on behalf of the Center (pp. 33 
1954). Besides a hst of staff, of publications, and o 
the screening agencies which carry out the screenin; 
tests, the brochure deseribes the operation of th: 
Center, mcludimg the preparation of the code shee 
on which mformation 1s recorded for each chemical 
the chemistry and biology codes used by the Cente 
and the way m which the punched cards and th 
Center’s files are used for answering questions. Thi 
type of questions which the Center will attempt t 
answer 1s clearly indicated they must be concernec 
with ehemical-biological data or sources of chemical 
required ın biological mvestigations. Completi 
bibhographies cannot be provided, and question: 
must be formulated so as to be clear, concise, un 
ambiguous and to narrow and define the range o 
the search requested. 


Fossi!| Mammals of Africa 


A RECENT addition to the series of publication 
issued by the British Museum (Natural History) o) 
the fossil mammals of Africa is No. 8, “An Annotate: 
Bibhography of the Fossil Mammals of Afric: 
(1742-1950)", by A. Tindell Hopwood and J. E 
Hollyfield (London: Brit Mus. (Nat. Hist.) 1954 
48s). The bibliography 1s based upon the author: 
working list, and is annotated for zoologists inte: 
ested in the comparative anatomy, distribution an 
history of the mammalian faunas of Africa, rathe 
than for geologists and archeologists AN specie 
mentioned m each publication cited are listed, an 
the locality and geological horizon given , sometime 
an author's opinion is summarized and occasionall 
a direct quotation 18 given. The writers’ own opmion 
and comments are concise and imformative Th 
bibliography 1s followed by a geographical mdex fror 
which anatomical and zoological papers have bee 
omitted unless they are also of faunistic or strat 
graphical interest, a complete systematic mdex r 
which the classification 1s based, with mmor altera 
tions, upon that proposed by Simpson m 1945, an 
a nommal index This carefully compiled guide t 
the literature dealmg with the fossil mammals c 
Afnea, with its most useful comments, wil b 
invaluable to all workers on the subject, and wi 
spare them many hours of plodding literary researcl 


Soil and-Vegetation Maps of the Belgian Congo 


Tax attention of readers 1s directed to a series c 
fascicles contaming land-usage maps published b 
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the Institut National pour l'Étude Agronomique du 
Congo Belge—‘‘Carte des Sols et de la Vegetation du 
Congo Belge et du Ruanda-Urundi” (Brussels, 1954) 
Each fascicle contams a soil and a vegetation map m 
Solour and an explanatory memor In No 6, which 
relates to Yangambi, the site of the Institute's mam 
research station, the descriptive matter mcludes an 
account of the geology, geomorphology, climate, 
human and economic geography of the region, 
together with a classification of the several soil series 
and of the principal types of vegetation and a 
bibliography In another of these fascicles, relating 
to the Mvuasi region ın the Bas-Congo, the corre- 
lation between soil and vegetation and the utilization 


of the several classes of soil are considered ın some 
detail 


Marsilea — Experimental Induction of ‘Water’ and 
‘Land’ Forms 


SPORELINGS of Marsilea drummondw, grown asept- 
ically m various concentrations of sugars, especially 
&lucose, have been investigated morphologically and 
anatomically The results are mmportant m that they 
shed new light on the factors determming the charac- 
teristic features of leaves m water and land forms 
(A Allsopp, Ann Bot, 18, 72, 449, 1954)  Corre- 
sponding to the features of the external morphology, 
the anatomy of sporelings from low sugar concen- 
trations (1 and 2 per cent glucose) has many charac- 
teristics of the water forms of amphibious plants, 
while that of'sporehngs from higher sugar concen- 
trations (4 and 5 per cent glucose) has the charac- 
teristics of typical land forms It has been shown 
that the ‘water’ forms are not merely reduced forms 
arising by inhibition of the development of a more 
complete land form In particular, the direction and 
duration of cell-division are different m the rhizome 
apices of the two types of sporehng The view is 
advanced that the differences between land and 
water forms are not a result of changes in carbo- 
hydrate nutrition, but, m the experrmental conditions 
described, arise m response to differences in the 
osmotic concentration of the culture medium, which 
are analogous to the differences m availability of 
water m normal aquatic and terrestrial conditions. 


Laboratory Furnaces 


Catatogus No 558 (August 1954) issued by 
Messrs A Gallenkamp and Co, Ltd, 17-29 Sun 
Street, London, EC 2, describes the wide range of 
alectrically heated wire-wound muffle and com- 
bustion types of laboratory furnace now manu- 
factured and available from this Company The 
Gallenkamp method of construction was originally 
patented in 1914 and, after the patent rights lapsed, 
was copied by many other makers The design of all 
Gallenkamp furnaces has recently been carefully 
reviewed, and as a result the new catalogue lists an 
Bugmented range of furnaces, modern m appearance 
and incorporating the latest methods of contro] but 
mamtamimg the original features of reliability and 
long life which have made these furnaces so successful 
during the past forty years. Asbestolite, instead of 
sheet steel cases, 1s now used, and the high-quality 
wire-wound elements are external to the mufiles and 
tubes so that they are protected from fumes and 
ases which may arise mside a furnace durmg 
operation. Muffle furnaces for use at 1,000? C. are 
fitted with a silver temperature fuse to protect the 
winding from accidental overheating Various types 
of furnaces for general purposes such as memerations, 
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heat treatments, combustions, ash and fusion-pomt 
determinations, dental work and vitreous enamellmg, 
together with indicating, controlling and recordmg 
pyrometers are described and illustrated 


Bibliography of Seismology 


Vou. 14, No. 13, of this mportant work on pure 
and applied seismology, for the period January-June 
1953, has recently been received It 1s published by 
the Dommion Observatory, Ottawa, and edited by 
W. E. T Smith, who regularly searches seventy-one 
listed pubheations This number of the bibhography 
contains 188 items from all parts of the world, 
includmg the followmg items No. 8163, “Deep 
Seismic Sounding m the Earth’s Crust”, G A. Gam- 
burisen (Akad Nauk SSSR Vest, No 4, 
113, 1952); No. 8168, “Predicting the Sites of 
Earthquakes from Seismic and Geologic Data”, I E 
Gubin (Prerodo, No 4, 55, 1952), No. 8257, 
“Results of Seismic Observations m Germany on the 
Hehgoland Explosion of April 18, 1947”, H Reich, 
O Forisch and G. A Schulze (J Geophys Research, 
56, No 2, 147, 1951) 


Institute of Personnel Management * Annual Report 
for 1953-54 


THE annual report for 1953-54 of the Council of 
the Institute of Personnel Management (pp 19, 
from the Institute, London), presented at the annual 
meeting on October 9, 1954, notes the continued 
emphasis on the reduction of costs and the success 
of efforts to stimulate mterest in method study and 
work measurement It claims that the most sig- 
nifieant development has been the growth of an 
open-minded approach towards management prac- 
tices, a willmgness to analyse existmg systems and 
procedures in the hght of basic aims and principles, 
and a realization that no existing state of efficiency 1s 
meapable of further improvement Much attention 
has been given to the relation between personnel 
management and the needs of industry and commerce, 
and special efforts have been made to develop the 
Information Service The decision to mtroduce an 
external exammation scheme as a means of qualifica- 
tion for membership marks the culmination of many 
steps taken over the years to realize an umportant 
object of the Institute "While the Institute itself has 
been unable to undertake research, 1$ has contributed 
to several research projects and has been represented 
on the steering committees discussing three research 
projeets bemg planned by the British Institute of 
Management—on absenteeism, the cost of labour 
turnover, and financial information for employees 


Medical Research Council Travelling Fellowships 


APPLICATIONS are invited for Medical Research 
Council Travellmg Fellowships for the academic year 
1955-56 The Rockefeller Fellowships are mtended 
for graduates resident m Great Britam who have had 
some trammg m research work in clinical medicine 
or surgery, or 1n some other branch of medical science, 
and who are likely to profit by a period of work at 
a centre m the United States or elsewhere abroad, 
before takmg up positions for higher teachmg or 
research in the United Kingdom: The Fellowships 
will normally carry a maimtenance allowance at ihe 
rate of 2,700 dollars a year for a smgle Fellow and 
3,900 dollars for & married Fellow. Provision will 
also be made for travellmg and other approved 
expenses The Dorothy Temple Cross Research 
Fellowships m Tuberculosis are intended to give 
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special opportunities for study or research to suitably 
qualified British subjects of either sex “mtendmg to 
devote themselves to the advancement by teaching 
or research of curative or preventive treatment of 
tuberculosis m all or any of its forms" The Fellow- 
ships will, as a rule, be awarded to candidates who 
wish to make their studies or mquiries elsewhere than 
in the United Kingdom They provide for the pay- 
ment of a maintenance allowance at the rate of 
£650 a year for a smgle Fellow and £900 for a 
maned Fellow, in addition, an allowance will be 
made for travelhng and other approved expenses 
Further particulars can be obtamed from the Secre- 
tary, Medical Research Council, 38 Old Queen Street, 
Westminster, SW 1, with whom applications must 
be lodged not later than March 15 


Oil and Colour Chemists’ Association 


Tae 1985 Conference of the Od and Colour 
Chemists’ Association will be held at Llandudno 
during June 7-11. Most members will be accom- 
modated at the Grand Hotel, where the technical 
sessions, under the general title ‘Film Structure and 
Adhesion”, will be held 

The seventh Technical Exhibition of the Associa- 
tion will be held during March 15-17 at the Royal 
Horticultural Society’s Old Hall, Vincent Square, 
London, SW1. Further mformation can be ob- 
tained from the General Secretary, Oil and Colour 
Chemists’ Association, Memorial Hall, Farrmgdon 
Street, London, E C.4. 


The British Instrument Industries’ Exhibition, 1955 


Tax third British Instrument Industries’ Exhibi- 
tion will be held at Earls Court, London, durmg 
June 28-July 9 Concurrently with this Exhibition, 
there is the tenth International Prmtmg Machimery 
and Allied Trades’ Exhibition at Olympia, and in 
view of the rapidly growing importance of insiru- 
mentation to the pimtmg industry, visitors to this 
will have the advantage of studying both modern 
prmting machmery and the appropriate field of 
instrumentation, mcludmg temperature control 


University of Birmingham 


Dr T L. Isss has been awarded the personal title 
of professor and has been appointed to admmuster 
the Department of Physics fiom January 1, 1955, to 
September 30, 1956, m order to release Prof P. B. 
Moon for duties m connexion with the research pro- 
gramme of the department 

A grant of £2,000 a year for three years has been 
accepted from the Aero Research Company for 
fundamental work on fluorme compounds in the 
Department of Chemustry 

The title of University Research Fellow has been 
conferred upon Dr C A. Diaz Floris durmg the 
tenure of his present post m the Department of 
Chemical Engineermg 


Announcements 


WE regret to announce the death on January 30 of 
Sır Edward Mellanby, lately secretary of the Medical 
Research Council, aged seventy. 


Ile. R A. LvrrLETON, of St John’s College, 
Cambridge, has been awarded the Hopkins Prize of 
the Cambridge Philosophical Society for his work on 
comets and on the stability of rotating liquid masses. 
The Prize, which 1s of value £90, has been awarded 
every three years smce 1867 for work m mathe- 
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matical-physical or related fields The last recipient 
was the late Sir John Lennard-Jones 


Sır Cmanrgs Dopps, Courtauld professor of bio- 
chemistry in the University of London and director! 
of the Courtauld Institute of Biochemistry at the 
Middlesex Hospital, has been appointed a member 
of the Advisory Couneil for Scientific and Industrial 
Research, to fill the vacancy caused by the retirement 
of the late Sir Wallace Akers m September 1954. 


Pror. S. Devons, professor of physics m the 
Imperial College of Science and Technology, London,, 
since 1950 (see Nature, 164, 1033, 1949), has been 
appomted Langworthy professor of physics and 
director of the Physical Laboratories, University of 
Manchester He thus succeeds Prof P.M S Blackett, 
who accepted a chaw in the Imperial College m 
1953 


Dn H M Sranzey has been appointed controller of 
research and development of the Distillers Co , Ltd, 
in succession to Dr F Roffey, who remains technieat 
director of the Company and has taken on the 
additional duties of personnel direetor of the Com- 
pany's Industrial Group 


Trintry ConngaE, Cambridge, 1s offermg Entrance 
Exhibitions to students of universities in the British 
Commonwealth These are confined to those who 
propose reading for a BA. (honours), LL B. degree 
or & diploma. The awards are not intended for 
research students Each Exhibition is of the titular 
value of £40 a year The College 1s also offermg a 
Research Studentship The value will depend on the 
student's income from other sources, if there are no 
other emoluments, the Studentship will be £425 a 
year. Further mformation can be obtained from the 
Senior Tutor, Trmity College, Cambridge 


An International Ore-dressmg Congress will be 
held under the auspices of the Gesellschaft Deutscher 
Metallhutten- und Bergleute m Goslar (Harz) during 
May 8-11 Further information can be obtained 
from W Koch, Gesellschaft Deutscher Metallhutten- 
und Bergleute, Clausthal-Zellerfeld 1 (Germany), 
Postfach 51 


AN International Congress on Materials for Air- 
craft and Guided Missiles will be held m Paris under 
the auspices of the Association pour |’Hncouragement 
à la Recherche Aéronautique durmg March 28—Apri] 
1. Further mformation can be obtamed from M. P 
Lefranc, délégué technique, Association pour lEn- 
couragement & la Recherche Aéronautique, 1 rue de 
Courty, Pans 7. 


Tars year is the fortieth anniversary of the pub- 
heation by Prof Hugh Ryan, of University College, 
Dublim, of hus first paper on flavone chemistry. Since 
that tine the subject has been actively pursued m 
Dublin under the direction of Profs T. J. Nolan, J 
Algar and T S Wheeler To mark the anniversary, 
University College, Dubhn, 1s organizing a symposium 
on ‘Recent Advances m the Chemistry of Naturally 
Occurring Pyrones and Related Compounds", to be 
held durmg July 12-14 The title 1s to be widely 
interpreted and imecludes flavones, flavanones, tso- 
flavones and coumarins The Royal Dublm Society, 
will consider contributions to the symposrum for 
publication in its Proceedengs Further mformation 
can be obtamed from Mrs. Eva M. Philbin, Unrversity 
College, Science Buildings, Upper Merrion Street, 
Dubhn 
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THE NATIONAL FOOD SURVEY IN GREAT BRITAIN 


` 


HE Nutrition Society held a symposium at the 

Middlesex Hospital Medical School on November 
20 on the National Food Survey of Great Britam. 
A series of six papers was presented on various 
aspects of the Survey. 

In his opening remarks the chairman, Dr. N. C 
Wright, chief scientific adviser of the Mmustry of 
Food, referred briefly to the purposes for which the 
“Survey was started m 1940 and to the changes in 

objective and scope which had taken place smce its 

commencement The Survey was not designed to 
provide mformation which would enhance scientific 
knowledge in its narrower sense. It was mitiated, 
in the chmate of the 30's, agamst a background 
of the poorer diets which pre-war surveys had 
demonstrated in certam sections of the British 
population, and ıt was planned to provide ad- 
^munistrators with early warnings of any dietary 
in&dequacy from war-time shortages or changes in 
dietary pattern—particularly among those who were 
thought to be most vulnerable nutritionally In 
this context ıt was assumed that the effectiveness 
of the war-time food policy would be most clearly 
reflected m the food consumption and expenditure 
of urban workmg-class households. The records of 
such households were published m 1951 as the first 
report of the National Food Survey Committee under 
the title “The Urban Workmg-Class Household Diet, 

1940-49"! and as a supplement to the first annual 

report of the Committee published m 1952—‘Food 
- Expenditure by Urban Working-Class Households, 

1940-49”? 

With the termmation of the Second World War 
and the end of the immediate post-war shortages, 1b 
became clear that if the Survey was to provide a 
basis for guidance on food pohey which would take 
mto account the changmg circumstances of different 
groups of the population, 1ta scope must be widened. 
Accordingly, m 1950 ıt was arranged that records 
should be obtained from a complete cross-section of 
the population and thus facilitate, enter ala, the 
identification of any groups the diet of which 
appeared to need attention 

The results of the Survey for the years 1950-52 
have been pubhshed in a series of annual reports 

vof the National Food Survey Committee under the 
general title ‘Domestic Food Consumption and 

Expenditure'?, In the first paper of the symposium, 

W L Readman referred to the three annual reports 

as sources of information on technique up to 1952, 

and described improvements m sample design which 

have since been introduced. Addresses are now 
selected from more than a thousand polling districts 
_m two sets of thirty parhamentary constituencies 
chosen to ensure correct regional representation. 
The t1me-tables of mterviewers are arranged so as to 
allow opportunity for persistent re-calls on the more 
elusive housewives Evenmg mterviewmg has been 
introduced These efforts, combined with the dis- 
continuance of a former practice of weighing larder 
stocks, have resulted m an unproved response-rate 
4496 per cent compared with 37 per cent quoted m the 
1952 report The tendency for children to be some- 
what over-represented in the sample has also been 
reduced. Thus, with the new method children aged 
0-9 form 18 9 per cent of the sample compared with 
22 B per cont m 1950. Mr Readman also discussed 


the use of the income of the head of the household 
as an indicawion of social class, and referred to the 
recent checks which have been made on social class 
distribution by reference to the ‘juror index’ He 
gave some information about the coefficients of varia- 
tion of nutrient intake, which have been found to be 
greater for certain vitamins than for other nutrients 
and to decrease as the size of the household moreases. 

In the second paper, entitled “Economics, Nutrition 
and Family Food “Budgets”, J A C Brown discussed 
the team-work required to conduct and mterpret a 
survey of this kind and the place of the economist 
in the team He suggested that the economist/s task 
18 to determine the most umportani mfluences affect- 
mg food purchases, and gave estimates of mcome 
elasticity of the demand for foods m Great Britam 
based on the results of the pre-war Ministry of Labour 
survey and the National Food Survey He also 
demonstrated the relationship between family com- 
position and food expenditure, and discussed con- 
sumer saturation for different commodities and the 
possibilty of usmg such mformation as an indication 
of the effects of social policies. 

The third paper, by Miss D. F. Hollingsworth, 
dealt with the nutritional pattern of diet m Britam 
on the eve of derationmg Usmg the findings of the 
1936-37 Crawford and Broadley survey and of the 
1952 National Food Survey, she compared the pat- 
terns of expenditure m five groups of foods— 
vegetables and fruit, milk and cheese, meats, fish 
and eggs, bread and cereals, and fats, sugar and 
other groceries She showed that the 1952 pattern 
represented an increase in the proportionate expendi- 
ture devoted to the so-called ‘protective’ foods which 
was exhibited m all social classes approximately 
one-third was spent on vegetables, fruit, milk and 
cheese, one-third on meats, fish and eggs, and 
one-third on bread, other cereals, fats, sugar and 
other groceries. She then discussed the trends for 
groups of foods which were not rationed m 1952, 
namely, milk, bread and flour, vegetables and fruit, 
and fish, since ıt seemed that these might provide 
some imdication of possible patterns of food con- 
sumption by different types of households under 
conditions of complete freedom from rationing. 

The next two papers were concerned with more 
specialized aspects of the survey results In the 
first, A. H J Bames and Miss Hollingsworth 
presented data relating to the diets of elderly women 
(aged fifty-five or more) hving alone. Milk con- 
sumption was well mamtaimed at a figure above the 
national average. There was a preference for butter 
over margarme, and for mutton over beef—a fact 
whith (taken m conjunction with the consumption 
of potatoes and onions) appeared to indicate a 
partiality to stews The consumption of bread was 
below the national average , but tea consumption was 
about 50 per cent above ıt In the higher age groups 
oatmeal was preferred to other breakfast cereals. In 
lne with accepted requirement figures, the total 
energy value of the diet fell as age advanced, but 
was always well above recommended allowagces. 
Intakes of all the remaming nutrients were also above 
the recommended levels, except for mon, which (f 
present requirement figures are accepted) was just 
margmal In the second of the two more specialized 
papers, Mrs. E H. Gibson, W. L Readman and 
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Miss Q. M Warnock discussed food and family size. 

An analysis of the effect of children on food ex- 

penditure had already been published in the 1952 

report of the Survey ım the paper presented at the 

symposium, this analysis was extended to cover food 
consumption Moreover, by means of regression 
estimates 16 was also found possible to arrive at 

‘notional’ figures for the food consumption and 

nutrient values of the diets of adults and children 

respectively, and to apply these to families contaming 
varymg numbers of children 

In the concluding paper, Dr. I Leitch, director 
of the Commonwealth Bureau of Animal Nutrition, 
reviewed the day’s proceedings and made comparisons 
between the findings of the pre-war Carnegie survey 
(the wgleome publication of which she announced to 
be imminent) and those of the National Food Survey 
She suggested a number of pomts m the preceding 
papers which required further exammation, men- 
tioning as examples the extent of wastage of food 
ij households of different composition and the 
influence of the occupation of the male earner on 
their consumption patterns She stressed the need 
for further economic analyses of the results of the 
National Food Survey and emphasized its great 
potential value. 

The symposium included two sessions for discussion 
The first covered a wide range of subjects which 
related chiefly to techmque Pomts were made on 
methods of assessing social class, the mtelligence- 
levels of informants who did and did not co-operate 
1n the Survey, the degree of variance in the results, 
the contribution of school meals, the pattern of family 
shopping and the distribution of food withm the 
family. The second included more detailed questions 
relatmg to the later papers, for example, the extent 
to which domestic pets might account for the excess 
of mtake over requirements in the homes of elderly 
women, and the extent to which the pre-war Carnegie 
survey results might be directly compared with those 
of the National Food Survey 

The symposium was thus not only of value m 
giving members of the Nutrition Society a fuller 
picture of the National Food Survey than can be 
gleaned from the published reports. It equally pro- 
vided those responsible for the detailed work of the 
Survey with an opportunity of viewing the results 
against a wider background and of benefiting from 
the lively discussion and constructive criticisms of 
an interested and informed audience. 

1 Ministry of Food, “The Urban Working-Class Household Diet, 1940 
to 1949" (London HMSO, 1951) 

? Ministry of Food, “Domestic Food Consumption and Expenditure, 
1950, with a supplement on Food Expenditure by Urban Working- 
Class Households, 1940-1949" (London HMSO, 1952) 

* Mimstry of Food, “Domestic Food Consumption and Expenditure, 
1951 (London HMSO, 1958) Muimstry of Food, “Domestic 


155 Consumption and Expenditure, 1952” (London HMSO, 





GEOPHYSICAL ASPECTS OF SOLAR 
FLARES 


N-recent years the study of solar flares has become 
of interest to geophysicists and astronomers alike 
To the geophysicist, the subject 1s of interest chiefly 
because of the direct mformation it can provide 
concerning the study of solar—terrestrial relationships. 
It was this particular aspect which formed the subject 
of the Geophysical Discussion held at the Royal 
Astronomical Society on November 26, at which the 
chair was taken by Prof V. C A Ferraro. 
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Carnngton's classical observation of a flare was 
made on September 1, 1859 But solar flares are 
seldom seen m the mtegrated hght of the sun, and 
it was not until methods had been devised many 
years later for observing the sun's surface 1n mono- , 
chromatic hght that a systematic study of solar 
flares was made possible Since then much mforms- 
tion has been obtamed, and the Geophysical Dıs- 
cussion dealt prmezpally with the geomagnetic, 
ionospheric and radio mfluences of solar flares. 

Mr H W. Newton (Royal Gieenwich Observatory) 
described by means of slides the chief characteristics 
of solar flares so far observed. Their basic association 
with sunspots, their sudden appearance and short 
hfe relatrve to sunspots, them great extent for those 
of first magnitude, and certam repetitive features are 
of significance m studymg their geophysical offects 
In particular, the distincirve development curve of 
typical flares with its igh and brief peak (flash of 
radiation) should be noted 

Two types of effects are recognizable (1) from 
solar electromagnetic radiation, producmg effects on- 
the day hemusphere, and (2) from solar particles 
affectmg both day and night hemisphere The former 
melude the geomagnetic crochet, the short-wave 
radio fade-out, the long-wave improved transmission 
and solar ‘noise’ A number of crochets synchronous 
with great flares have been used m conjunction with 
the observed maximum of the visible hght (Ha 
usually) to give a time-interval (effective time of 
travel from sun to earth) to the ‘sudden commence- 
ment’ of the ensuing geomagnetic storm. A histo- 
gram, of 5-hourly intervals over the 72 hr followmg 
the crochet, shows a distinct peak at the interval 
17-21 hr The average from all the data was nearly 
30 hr, the most active storms giving a significantly 
shorter mterval of 22 hr These results, Mr Newton 
concluded, confirm and extend the purely statistical 
relationship between the greater sunspots and the 
greater geomagnetic storms, but flare occurrence 
does not explam a large proportion of the smaller 
storms, namely, those with mdefinite onset and a 
tendency to recur at mtervals of twenty-seven days. 
For these storms, the corona has to be invoked, but 
results so far lack coherence 

Mr J S. Hey (Radar Research Establishment, 
Mimustry of Supply, Malvern) described an analysis 
of the distribution across the solar disk of solar flares 
with associated radio bursts at A= 41m “In an 
analysis of observations durmg part of 1946-47, i^ 
was noticed that radio bursts occurred more fre- 
quently in association with flares on the eastern 
half of the solar disk than on the western half, and 
ib was tentatively suggested that the asymmetry 
might be due to absorption m solar corpuscular 
streams 

Subsequent observations of radio bursts up to 1951 
have confirmed the radio asymmetry If the sup- 
position that the asymmetry 1s caused by absorption 
m corpuscular streams 1s correct, ib seems probable 
that a correlation should exist between the dis- 
tmbution of radio bursts and high geomagnetic 
activity, which might be taken as an mdex of the 
arrival of solar particles m the earth’s atmosphere. 

Recent analysis has indicated that the active solar 
regions which produce high geomagnetic character 
figures also have Ingh radio-burst activity , and i? 
the progress of these regions 1s followed as they cross 
the solar disk, ıt 1s found that the radio-burst activity 
is & Maximum to the east, falls toward central 
meridian, and rises again shghtly on the west How- 
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ever, as the anomalous distribution of radio-burst 
activity tends to occur for all values of magnetic 
activity, the absorption is not restricted to regions 

from which corpuscular streams have sufficient 
velocity to reach the earth. 

The question then arose as to whether the asym- 
metry in the distribution of visual solar flares mght 
be caused by optical absorption, gmoe ıt is feasible 
that both radio and optical absorption effects could 
occur Analysis of distribution of solar flares observed 
m Ha durmg the years 1947-50 showed that the 
asymmetry was moie marked when those flares 

* occurrmg within a few days of high geomagnetic 
activity were selected The results strongly suggest 
that the asymmetry both m the distribution of flares 
and in radio-bursts associated with flares 1s an 
absorption effect, which is emphasized by the 
selection of observations m close relation to high 
geomagnetic activity. 

Dr M A Elson (Royal Observatory, Edmburgh) 
dealt with the flash of ultra-violet radiation generated 
“by. a flare giving rise to sudden disturbances m the 
terrestrial 10nospheré, known collectively as S I.D.'s 
These disturbances are confined to the illuminated 
hemisphere of the earth and may be recorded m a 
variety of ways We do not yet know what wave- 
lengths are involved. We speak of the S I D 's as the 
‘simultaneous effects’ of fares But, m fact, accurate 
timings show that they are not quite symultaneous 
with the flash of visible radiation, as observed m He 
light, there ıs a lag of some minutes between the 
peak of ihe flare and the maximum of the 1omzation 
which results from 16 

"The extra ionization caused by a flare is believed 

* to be confined to the D-layer, ın the level 60-90 km. , 
and the study of the various time-delays yields 
valuable mformation about the processes which occur 
in this region 

The SI D’s are recorded m the folowmg ways 
(1) crochets in terrestrial magnetism (conductivity 
effect), (2) short-wave radio fade-outs (SWF) 
5-15 Mc/s and cosmic nowe fade-outs (SCA) 
18 Mc/s (absorption effects), (3) sudden phase 
anomalies (S P A ) of very long radio waves 16 ke./s 
(lowermg of D-layer reflecting ceilmg), (4) sudden 
enhancements of atmospherics (SEA) 27 ke /s 
(umproved reflectivity of D-layer at oblique incidence) , 
(5) sudden anomahes in the field-strength (S F A ) of 

.& distant 16-ke /s transmitter (interference between 

? ground-wave and sky-wave from D-layer) 

At Edmburgh the development curves of the 
S.I D’s have been compared with those of the flares 
which generate them The development curve of a 
flare consists of a plot of He lme-width, or of central 
intensiby, versus time Either method yields the 
same values for the times of begmning, maximum 
and end of the flare The results for the time-delays 

„are as follows 


& TD, max -fiare ma. No of eases 
(1) Crochets 25mm 13 
(3) SPA 5 3 
(A) SEA 7 21 
(5) SFA 5 8 


The standard error ın each case 1s of the order of 
lmun In addition, ıt was found that after an intense 
«flare (Class 3 or 3+) the ionization in the D-region 
does not return to the pre-flare value for a period 
of the order of 1 hr after all visible radiation has 
ceased 
It 1s natural to suppose that the mtensities of the 
visible and ultra-violet wave-lengths in the flare 
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radiation follow the same course of rise and decay 
with time, even though only the former can be 
directly observed It was therefore assumed that the 
observed time-delays are to be interpreted as 
‘relaxation times’, due to the sluggishness in the 
response of the D-layer to the merease in iomzmg 
radiation 

It follows from this that the number of free elec- 
trons at this height mcreases during a flare by five to 
ten times the normal value This result ıs ın good 
agreement with the value derived by Appleton and 
Piggott from the merease of absorption which 1s 
observed durmg a short-wave fade-out 

The relatively small tume-delay for the maximum 
of the crochet 18 & most significant feature , 16 appears 
to indieate that the crochet currents do not flow at 
the same level (70-75 km.) as that m which the 
sudden enhancement of atmospherics and sudden 
phase anomalies effects origmate. It 1s now generally 
believed that the Sg currents, responsible for the _ 
magnetic daily variation, flow at a height of 100- 
120 km. The crochet currents are m the same 
sense as the Sq currents flowing at the time and 
appear as an enhancement of these currents But 
this does not necessanly mean that both are located 
at the same level. Referrmg to his 1950 paper, 
Dr. Elhson remarked upon the following facts 
(1) Crochets are associated with intense flares (Class 
3+ and 3, and only rarely with Class 2 flares). 
(2) The radiation from lesser flares (Class 1 and most 
Class 2) 1s known to produce ionization at heights of 
70-75 km, as shown by the associated sudden 
enhancement of atmospherics and sudden phase 
anomalies. This radiation must have traversed the 
E-layer, yet ıt produces no merease in conductivity 
(that 1s, no crochet 1s observed) (3) The crochet 
only occurs durmg deep ionization of the D-layer, 
that 1s, when the 15-ke /s reflecting ceiling for sudden 
phase anomalies falls fiom 75 km to about 65 km. 
or lower. (4) Only the more intense fade-outs (about 
one ın three) are accompanied by crochets (5) The 
duration of the crochet 1s much less than the duration 
of the ionization in the 70-90 km level, as recorded 
durmg the same flare by radio methods This 
mdicates a higher recombination coefficient, that 15, 
lower level 

For these reasons Dr Elison concluded that the 
crochet currents must be the result of an mcrease in 
conductivity at a low level of about 60-70 km ` 

Again, the crochet currents associated with an 
intense flare are such as to mdicate an merease in 
conductivity by a factor of less than 2, 1f we assume 
that they are caused by sunple enhancements of the 
existing Sq currents. On the other hand, the fade-out 
absorption durmg a flare shows that the electron 
population in the absorbing layer (70-90 km ) under- 
goes an merease of five to ten times. This fact, 
together with the short tume-delay for crochets and 
the absence of crochets in association with lesser 
flares, suggests that the 70-90 km level does not 
make an appreciable contribution to the crochet 
current-system 

The evidence, therefore, pomts to the formation of 
crochets through the establishment of an mdependent 
current system m the base of the D-layer, the 1on1za- 
tion. at this level (~ 60 km) bemg enhanced anly 
durmg an intense flare 

Dr K Weekes (Cavendish Laboratory, Cam- 
bridge) next discussed the ionization produced m the 
ionosphere durmg a solar flare From observations 
of the changes of height of reflexion and absorption 
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of waves of radio-frequency near 2 Mc /s. and from 
the sudden phase anomalies observed with very long 
radio waves, Dr. Weekes stated that ıt 1s possible to 
make deductions about the distribution with height 
of the ionization produced during the solar flare 
These lead to the conclusion that the greater part of 
the extra ionization 18 produced 1n the lower H-region 
between 95 and 100 km The mereased absorption 
appears to be due to a more or less mdependent 
production of ionization near 70 km which also gives 
rise to the effects observed with very long waves. 

The vamation of the various phenomena with time 
allows tentative deductions about the ionizing radia- 
tion and about various parameters in the ionosphere 

Finally, Dr H Elhott (Imperial College of Science 
and Technology, London) discussed the increases of 
cosmic rays observed durmg intense solar flares He 
first remarked that durmg the past seventeen years 
there have been four occasions on which increases 
in cosmic ray intensity have been observed at a 
number of widely separated stations at the tme of 
an intense solar flare. The magnitude of the mcrease 
depends on latitude, local time and height above sea- 
level On none of these occasions was any inorease 
observed at Huanayo near the geomagnetic equator, 
and this leads to the conclusion that the primary 
particles responsible for the mnerease are charged and 
have a maximum energy rather less than 101? eV. In 
addition to these large mcreases, which have amounted 
ın some cases to more than 100 per cent, 11 has now 
been established that smaller increases of the order 
of 1 per cent occur at the time of less mtense flares 
Assuming that the primary particles come from the 
sun, the ımpact zones on the earth can be calculated 
by taking into account the deflexion m the earth’s 
magnetic field Furor has shown that there 1s rough 
agreement between the observed and calculated 
intensity distribution over the earth, which indicates 
that the particles come from a region on or near the 
sun 

In the short discussion that followed, Prof Ferraro 
directed attention to the mterest for the theorst of 
Dr Elhson's conclusion that the crochet currents 
flow at a level of about 60-70 km For the question 
now arises as to whether one can account for the 
electromotive force needed to drive the crochet 
currents Attention was also directed to the fact 
that no corpuscular radiation associated with solar 
flares other than that with speeds of about 109 cm js. 
and 10° cm /s has so far been detected We must 
await further developments to see whether this 1s, m 
fact, the case, or whether there 1s a continuous 
velocity spectrum im the corpuscular radiation 
ranging from about 109 cm [s to 10° om js 

V C A Ferraro 


FIELD-EMISSION AND SURFACE 
PHENOMENA 


SYMPOSIUM AT PITTSBURG 


SYMPOSIUM deahng with field-emission and 

surface phenomena was held at the Mellon 
Insytute, Pittsburg, Pa, durmg November 10-12, 
and was attended by about eighty members A 
banquet was held at the University Club, at which 
the guest speaker was Dr. W E Schoupp, director of 
development, Westinghouse Atomic Power Division, 
who spoke on power sources of the future Dr M M 
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Wachtel (Westinghouse) was chairman of the Sym- 
posum Committee responsible for the excellent 
conference arrangements 

The first session, devoted to field-emission and 
electrical breakdown, was opened by a paper by F. 
Llewellyn Jones (Swansea, Wales) on problems of the 
cold liberation of electrons and discharge imiiation. 

‘ith fields ~ 105 V Jem., two hberation mechanisms 
are found. One is dependent upon the presence of 
sites, for example, negative ions of water molecules; 
from which detachment occurs under the electric 
field, the removal of water vapour practically 
eliminates the emission The other mechanism arises = 
after the passage of a discharge, and apparently 
involves cold emission 1n a field enhanced by positive 
ions at a cathode tarnish layer, the role of such 
films was discussed. E W Mueller (Pennsylvama 
State) discussed emission due to momentary stripping 
of adsorption layers of barum, thorum and sodium 
with high electric fields up to 375 MV./em (field 
desorption) The field 1s sharply defined for any 
given adsorbate and depends on the crystallographic~ 
structure of the substrate Auto-1onization can occur 
before the molecules touch the metal, and continuous 
field 10n emission 15 made possible by surface migration 
to the emittmg area. Application to mass-spectro- 
metry was indicated L. H. Germer (Bell Labor- 
atories) discussed the role of field-emission for the 
extreme cases of breakdown under very high gas 
pressure and also n vacuo. For the former, the 
mechanism proposed 1s the field-emussion of electrons 
following the Fowler-Nordherm equation m a field 
enhanced by the presence of positive ions near the 
cathode, the effective merease in the secondary 
coefficient y thus corresponding to a lower sparking 
potential m the breakdown criterion For vacuum 
breakdown, vaporization of the anode 1s suggested 
with ionization of the vapour atoms, the resulting 
positive ions enhancing the field of the cathode to 
produce field-emission Expermments on a formative 
tume-delay of high-vacuum sparks were described by 
H. G. Heard (California) usmg a pulse which rose in 
6 6 x 10-" sec and of duration ~ 5 x 10-? sec. It 
was found that mitiation of a vacuum spark depends 
on two effects a current precursor, and its subsequent 
rise The measured delays cannot be reconciled with 
any clumping or cathodé heating mechanisms 

The next session dealt with electron and 10n 
sources The production of high-energy electron 
beams was described by L Marton and R. A. Sehrackz- 
(National Bureau of Standards) Field-emission offers 
an attractive source for certam electron optical 
applications, for high bmghtness and small virtual 
areas make field-emitters more effective than 
theimionie sources when spots less than 0 3 micron 
are desired. Application to small X-ray sources, 
electron-probe micro-analysis, and to the determina- 
tion of composition and orientation m the mucro- 
crystalline structure of metals was described A` 
paper entitled “Can. One Observe Individual Atoms 
and Molecules in the Field Emission Microscope ?” 
was read by J A. Becker (Bell Laboratories) The 
discussion was concerned with the origin of very 
bright spots on the screen of a field-emisston micro- 
scope, from the behaviour of which ıb 1s concluded 
that they origmate m mdividual atoms or molecules. 
adsorbed in a special state M G Inghram and R^ 
Gomer (Chicago) described a mass spectrographic 
analysis of the ions formed m hydrogen (and other 
gases) m the Muller field-1on microscope, the peak 
width for mono-energetic 10,000-V ions was 20 V, 
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eduction to habebit Mechanics 


LONDON 


McGRAW-HILL 






This text for physics graduate students provides a sound 
introduction to classical mechanics Emphasizing the 
solution of problems, the author aims to train the student 
to approach difficult problems ın a confident and successful 
manner, and to accustom him to the procedures of physical 
reasoning ‘The number of topies has been limited so that 
none 1s superficially treated Newtonian mechanics 1s 
emphasized in all but the last three chapters as the 
author feels that this aspect of the subject must be 
thoroughly mastered before the student 1s introduced to 
the short-cuts provided by the more generalized co-ordinate 
methods The latter procedures are treated in the last 
three chapters 

The three-dimensional motion of rigid bodies 1s covered, 
and several applications to astronomy and atomic physics 
are presonted in the form of problems Other topics not 
usually treated in a book of this nature melude- non- 
linear vibrations , the motion of a body the mass of which 
varies (a rocket), generalized co-ordimates, vibrating 
systems of several degrees of freedom, a vibrating 
system having a large number of degrees of freedom—the 
vibrating strmg—treated both from the normal co- 
ordinate point of view and from the standpoint of 
travellmg waves Worked-out examples and chapter-end 
problems are included 
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IN this book, the authors deal with the mathematical 
foundations of Variational Principles and those 

sections of dynamues (such as the Hamilton-Jacobi 
theory) to which they are related The prineiple 

of least action 1s analysed also from a historical 
viewpoint, while an evaluation 1s attempted of the 
conflicting plulosophical conclusions which eminent 
scientists have reached on this subject Alhed topics 
discussed include an examination of the role of 
Variational Principles in the development of quantum 
Mechanics, as well as the application of Hamiltonian 
methods to electrodynamics 25/- net 
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The 
Nitrogen Metabolism 
of Micro-Organisms 


B A FRY 
Lecturer 1n Microbiology, University of Sheffield 


(Monographs on Biochemical Subjects) 


This monograph provides a convenient introduc- 
tion to one important section of microbial bio- 
chemistry The underlying theme 1s none other 
than that known to all biologists as the "Nitrogen 
Cycle,’ and an attempt has been made to analyse 
some of the component steps of the cycle from the 
standpoint of the biochemistry of the various 
reactions and the micro-organisms concerned 


With 3 plates and 15 diagrams 9s 6d 





Photosynthesis 


ROBERT HILL, FRS, and 
C P WHITTINGHAM, PhD 


i (Monographs on Biochemical Subjects) 


A concise but comprehensive survey of current 
research mn Photosynthesis, dealing first with the 
earlier classical work on the physiology of photo- 
synthesis and then discussing the relevant basic 
biochemical aspects of the subject 
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Professor of Chemustry at L’Ecole Supérieure de 
Physique et Chimie, Paris 


Translated by R C. MURRAY, PhD, BSc 


*"fhere 1s a definite place for this book in the 
literature of analytical chemistry It provides a 
very well written and thorough physico-chemical 
approach to qualitative analysis? Chenucal Age 
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Science and its Background 


H D ANTHONY, M A (Cantab), B Sc, Ph D (Lond), FR A S. 


Here ıs the story of science, with the background of history in which that story 1s 
set Although most of the chapters centre around individual men of science whose 
Work 1s of value to-day, the historical background is not only that of isolated biography 
but the continuous history of human affairs Two chapters, on post-war developments 
and the pursuit of science for 1ts own sake, have been added for this second edition. 
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Magnetism 
G R. NOAKES, M A, F Inst P 


This is the new, Third Edition of a book which will meet the need of those taking 
Intermediate degree courses and the Advanced and Scholarship Examinations of the 
General Certificate of Education All the usual topics required at this stage are dealt 
with, and where necessary calculus 1s used Among the special topics discussed are the 
conduction of electricity through gases, atomic physics and modern views on ferro- 
and terrestrial magnetism Third Edition 14s 
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Volume III—The Halogens, by ROBERT C BRASTED 


Comprehensive Inorganic Chemistry 1s an eleven-volume reference work on the chemucal 
elements and their 1norgamic compounds In this Third Volume the significant ad- 
vances of recent years are fully reflected 1n a broad treatment of halogen chemistry 
Both basic principles and their applications are exhaustively covered, as well as the 
new processes, methods of production, and the chemistry of compounds which have 
lately become so important 35s. 
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The Nucleic Acids 


CHEMISTRY AND BIOLOGY 
Edited by ERWIN CHARGAFF and J. N. DAVIDSON 


This new and modern treatise, orgamzed systematically, will appeal equally to advanced students 
and investigators. Every effort has been exerted to include existmg data m lucid and concise 
fashion, and to appraise objectively current trends of research Both volumes contam numerous 
working directions on preparatory and analytical methods. 


Volume I, February 1955 
692 pp, illus , 120s. 

J N. Davipson and Erwin Cuaraarr, Introduction 

W G "OvgREND and M. SrAcEY, Chemistry of Ribose and Deoxyribose 

Aaron Brenpicn, Chemistry of Purmes and Pyrmidines 

J. Bapptiey, Chemistry of Nucleosides and Nucleotides 

Husrgr S Lorne, Hydrolysis of Nucleic Acids and Procedures for the Direct Estimation of 
Purme and Pyrimidine Fractions by Absorption Spectrophotometry 

Watpo E Conn, The Separation of Nucleic Acid Derivatives by Chromatography on Ion- 
Exchange Columns 

G R. Wvart, Separation of Nucleic Acid Components by Chromatography on Filter Paper 

J. D SwrrE, The Electrophoretic Separation of Nucleic Acid Components 

ZacHantas- Discus, Color Reactions of Nucleic Acid Components 

Erwin Cuarearr, Isolation and Composition of the Deoxypentose Nucleic Acids and of the 
Corresponding Nucleoprotems 

Boris Macasanrx, Isolation and Composition of the Pentose Nucleic Acids and of the Correspond- 
ing Nucleoprotems 

D. M Brown and A. R Topp, Evidence on the Nature of the Chemical Bonds m Nucleic 
Acids 

D O. Jorpan, The Physical Properties of Nucleic Acids 

G. H BgEAvres, E. R Hormax and E A Jonson, Optical Properties of Nucleic Acids and 
Their Components 

G Somwrpm, Nucleases and Enzymes Attackmg Nucleic Acid Components 

Author Index—Subject Index 


Volume II, March 1955 


Contributors. J. Brachet, G. B Brown, A. L Dounce, Gertrude E. Glock, G. H. Hogeboom, 
R. D. Hotchkiss, I Leshe, P. Reichard, P. M. Roll, F. Schlenk, W. Sehneider, 
R M S. Smellie, H. H. Swift, B. Thorel, R Vendrely. 


Descriptwe leaflet avaslable upon request 


Academic Press Ince., Publishers 
125 East 23 Street, New York 10, N.Y., U.S.A. 
‘British Office: ACADEMIC BOOKS LTD., 

129 Queensway, London, W.2 


Complete in 2 volumes 





Vos. ct 


vi Supplement to NATURE of February 5, 1955 





THE FRUXERENS WASH BOTTLES 


Recent I mprovements 


ONEC-POLYTHENE STOPPERS 
IN PLACE OF PERBUNAN 


TWOC-SLIGHTLY LARGER 


CARACITY=250 ml THREE—4 DIFFERENT 
and now COLOURED TOPS 


FOURTHLY-A LARGER SIZE-500 ml. 


With all the above improvements and interchangeable stoppers 


PRICES SMALL (250 ml) X 80, 3/4 each, 36/6 doz LARGE (500 ml ) X 180, 5/3 each, 57/- doz 


TOWNSON & MERCER LIMITED * CROYDON * ENGLAND 


Telephones THOrnton Heath 6262 








. Fire Quality 1 ZJewel —— 
!  CHRONOGRAPH 
STEREO MICROSCOPE Stainless Steel Case 


Model W C2 


Berylium alloy, non-magnetic 
overcoil balance spring, tem- 
perature variation producing neg- 
ligible effects Safety device to 
eliminate effects of shock on 
balance sprmg. The balance 
assembly is supported between £i 
shock-proof bearings 

The entire movement embodies 
the latest technical ımprove- $ 
ments. £30 5s 0d. 
Also available as Model W C 2a 
in stainless steel moisture-proof 
case £34 0s. 0d. 
Further particulars of these and 
other first-quality watches, chrono- 
graphs and stop watches, are 
given in our new catalogues, copies 
of which will be gladly sent on 
Rapid change of magnification in five steps from request cu 

X6 to X40, x12 to X80, or x24 to x 160 simply Guaranteed repairs — Timing service Certification 


by turning a drum The "long working distance re- cx 
ON CAMERER CUSS 
























mains unchanged with change in magnification 
Timing Division 


Illustrated booklet from 
DEGENHARDT & CO., LTD. Makers of Good Clocks & Watches since 1788 > 
AT 
32 MADDOX STREET, LONDON, W1 NEW OXFORD STREET, LONDON, W.C.1 
Mayfair 6639 MUSeum 8968/9 
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An entirely new concept 
in Thermal Engineering, 
providingapracticaltoolfor f , 
metallurgical and ceramic Af 
* research (at temperatures 
over2000* C Fuels——town 
gas, bottle gas (Butane, 
Propane) or light oil. 


Size of working chambers . S -—À 


l& x I& x 16" - Write for leaflet V.27 
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Paton Hawksley  - 


Rockhill Laboratories * Keynsham * Somerset 
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specially for working 


BOROSILICATE 
GLASSES (Pyrex, 
Phoenix, Hysil, etc ) 


METER y m 
Brit We 














SH Five jets and 
jcentral pilot light — 
flame size selected 
SINSTANTANEOUSLY 





“4 Minimum. oxygen 
Se consumption 
Maximum economy 


A modern oxy-coal gas blow pipe of sturdy construction evolved through 
years of practical experience in glass manipulation A nearly silent flame 
from pin point to one capable of working [00 mm tubing at a flick of 
the turret To the inexperienced it gives confidence, to the experienced 
it i5 an assurance of efficiency and successfully completed work A unique 
instrument for the research laboratory or workshop Send for Leaflet 


mid Price £19.10.0 


Obtainable only from 
LVD:SCORAH Mi: “NTRS i 


~ hone: KINGS NORTON [885—777 ^. 
SINGER MICROMANIPULATORS 
(patent application 11559/43 Foreign patents pending) 
As described by Barer and Saunders-Singer, Q T MS , Vol 
89, pp 439-74, Dec 1948 
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SINGER INSTRUMENT COMPANY LIMITED 
Fountam Court, 83 London Street, Reading, Berks, England 
Manufacturers also 0f the Singer Microdissectors 





Hydraulic Gears at less 


than 15% of original cost. — ^^ 
Write for full details 

Illustrated brochure and long list ` 
famous users sent by return Originally 
made by Vickers-Detroit at over £230 
Bach unit transmits up to 2 BHP Zero 
i HP to 1,240 rpm 1n either direction Six 
Brook Gryphon Motor, 5 1 months’ guarantee Units now also 
Croft Worm Reduction Gear, supplied complete with electric motors, " 
both flange-mounted to the 
Transmission, which 1s fitted Starters, remote controls, reduction gears, 
with hydraulic (remote) con- etc , 1f required, 

trol (Output speed 0-174 

rpm max torque450lb i) N. J TATHAM & GO LTD. 


(Dept. 6) Lowfield Works ° Haywards Heath * Sussex 





Unit illustrated 


FOR MICROSCOPES 


SECONDHAND BARGAINS 


Beck Laboratory, 3 objectives, £48 10s, Watson '"'Kima," 2 objectives, 
£25 [Os , Watson ‘‘Service,’’ Laboratory, £47 10s , Swift Botanical, 2 objec- 
tives, £8 [Os , Spencer Laboratory, 3 objectives, £42 [Os , Schutz, Student 
type, £10, Zeiss, 3 eyepieces, 3 objectives, £33 10s , Beck 47C (2a), £45 10s , 
C T &S Medical,2 objectives, £22 10s , Bausch & Lomb, Botanical, £7 10s , 
Beck Medical, 2 objectives, £27 [0s , Watson "Service," Medical, £32 10s , 
Baker Laboratory, £52 10s , Beck Medical, 3 objectives, £30 


Write or call for Lists EASY PAYMENTS AVAILABLE 
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127 NEW BOND STREET, LONDON, WI! 
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Wild-Barfield, the largest manufacturers of 
laboratory muffies, produce four standard models 
which will meet most requirements 

Precise temperature control is possible with these 
muffles, thus allowing laboratory processes to be 
undertaken with great accuracy 
Operating temperature 
up to 1000°C The 


e 


chamber sizes are from d» 

8" x3" x 3” to 4 d 

19" x7i" x 5" t5 

Single or twin tube and 3 * 

high temperature MES E. 


muffles are also avail- 
able Full details will 
gladly be supplied 
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WELD -BAREIEED 


ELECTRIC FURNACES 
for all heat-treatment purposes 


Wild-Barfield Electric Furnaces Ltd , 
23 Elecfurn Works, Watford By-Pass, Watford, Herts 
Telephone "Watford 6091 
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SENSITIVE 


PRESSURE SWITCH 





TYPE PV/LI 


The Type PV/LI pressure/suction switch operates in the 

range from $ in. to 10 in wg, and may be used with non- 

' corrosive gases or liquids in ambient temperatures up to 

_120°C The instrument uses a large bellows as the pressure 

sensitive unit, which ıs coupled through suitable linkages to 
a heavy duty mercury switch 


A catalogue describing the switch shown above and 
other models is available on request 


DELTA TECHNICAL SERVICES LTD 


FAIRFIELD ROAD KINGSTON-ON-THAMES . SURREY 
TEL KINgston 9568 


GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


@ SHEET & PLATE-GLASS—cut and 
ground to exact dimensions 


LENSES, PRISMS & FLATS—to any 
standard of accuracy 


MIRRORS—back silvered and front 
surface aluminised, etc 


BLOOMING of optical components 


C. J. WHILEMS, LTD. 


ILFORD OPTICAL WORKS 


FOREST ROAD, BARKINGSIDE, 
ESSEX 


Telephone — HAlnault 2554 








Colloidal 
Mos, 


The name of ACHESON COLLOIDS LIMITEB has 
been associated, for over ço years, with the manu- 
facture of colloidal dispersions of graphite and other 
sohds Now to their well-known range of ‘dag’ 
disperstons, they add colloidal dispersions of molybde- 
num disulphide. This outstanding new lubricant 1s 
being applied with great advantage to :— 


Die forging, drawing, extrusion and 
cutting of metals, 
Lubrication in 5perations involving 
high pressure and temperature, 
Dry lubrication. 
If you are interested in these new developments or 
in the various applications of our range of products 
our technical staff will gladly discuss them with you 


da 


aram yeame oaan 


DISPERSIONS 


of Colloidal Graphıte, Molybdenum disul- 
phide, metallic Sılver, Titanium dioxide and 
other substances. 


SUUS Op 


À 
E 
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ACHESON COLLOIDS LIMITED 
18 PALL MALL, LONDON, S W 1 
Telephone WHtehall 2034-7 
Telegrams OILDAG, PICCY, LONDON 
Also ACHESON COLLOIDS COMPANY 
Port Huron, Michigan, U S A 
Units of Acheson Industries 
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The Statigun measures potential gradient in air The instrument is much used for the 
investigation of static charges in the 
textile, plastics, paper, rubber and 
explosives industries as well as in hospital 
charge density up to 3 x 10° coulombs/cm? to operating theatres. Further details are given 


be measured. in leaflet No F.123 available on request. 


BALD A rumen 


BALDWIN INSTRUMENT COMPANY LTD DARTFORD KENT * TEL 2948 


over the range 0-300kv/ft. Attachments enable 


insulation resistance up to 10? ohms and surface 


^. 


T pum 
Officia! repairing agents 
in Great Britain for 
es Carl Zeiss of Jena 
an 
Bausch & Lomb, U.S.A. 


casu Lato 2 ZEISS APPARATUS 
FLASH TEST EQUIPMENT | |) we cos, eis go ors and repar mom, Zes 


(REGD TRADE-MARK) 


instruments 
instruments since. 1909, and was in charge of the London 


With the unique safety test prods repair shops of these firms for fifteen years When original 


y spares are not obtamable, we can generally manufacture 


replacements 
Equipped wıth B. COOK & S. PERKINS 
“VARIAC” primary Pembroke Works, Pembroke Rd., Muswell Hill, 
control giving London, N.10 Telephone TUDor 9731-2-3 
continuous HT 
voltage regulation 





from zero to oOnmnmpnoummuduiuuuuumo 
MARIMAR *Posthp’ Papers M go 
Standard are made by A 
outputs up to 2,000 EVANS, m O 
ADLARD & 
volts and 3,000 volts co,im [J o 


Illustrated brochure free on request 


The ZENITH ELECTRIC CO. Ltd. 

ZENITH WORKS, VILLIERS RD » WILLESDEN GREEN 
e LONDON, NW 2 

Phone WLlesden 6581-5 Grams Voltaohm, Norphone, London 


MANUFACTURERS OF ELECTRICAL ENGINEERING PRODUCTS |. 
INCLUDING RADIO AND TELEVISION COMPONENTS 


L] 0 
p; INDUSTRIAL FILTER PAPERS jj 
OOOOOOOO00000 


Orders and enquiries to 
TECHNICAL PAPER SALES LTD. 


9, Bridewell Place, London, E.C.4 
Telephone | CENtra! 9833 


Write to Dept. 3P for ‘Postlip’ Filter Paper Samples 
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ESSE 


INPUT VOLTS 


Ea eu 


At the Drawing Board Stage- 


PLAN THE 


"STABILISED POWER 
SOURCE’ 


OF YOUR EQUIPMENT 


FOSTER Engineers will be pleased to help Hidden 
away in a wide variety of electrical apparaéus 1s a 
Foster “O V " maintaining the characteristics so vital 
to research work, process work and indeed, every industrial 
application Foster “C Vs’” are also used in Traffic Light 
Signals, Radar Control Circuits, Navigational Radio Bea- 
cons, Air and Sea, and for a wide variety of services in the 
armedforces Our picture shows a batch of Foster "CO V s” 
designed to suit à customer's particular requirements 


FOSTER 


CONSTANT VOLTAGE TRANSFORMERS 


BUILT-IN COMPONENTS 


It payo to actu Voltage Problema before they happen! 
FOSTER TRANSFORMERS LTD SOUTH WIMBLEDON LONDON S.W.19 


A ‘LANCASHIRE DYNAMO HOLDINGS’ 






3000 ^ RESISTOR deris V 
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COMPANY 


HOSLAB 
Regd Trade Mark 
Laboratory Equipment 


WARBURG 
CONSTANT VOLUME RESPIROMETER 


(LEAFLET ON APPLICATION) 


VRI2 
















SOLENOID VALVES 
Temperature and Pressure 
CONTROLS 
Enquiries for special applications invited 


JONES & STEVENS LTD. 


Long. Lane, Littlemore, Oxford 
Tel Oxford 77912 Cables instruments, Oxford 






Special: £7. Standard Sent Apparatus & Glassware 


GLASS EQUIPMENT 
FOR FUME ABSORPTION 


> 


LABORATORY HOSPITALS AND PILOT PLANT 


EQUIPMENT FOR ANALYTICAL EDUCATIONAL 
AND RESEARCH PURPOSES 


THE JAGO COMPANY 


90 RUSHOLME ROAD, MANCHESTER, 13 





RECTANGULAR MODEL ALSO AVAILABLE , 
HOSPITAL AND LABORATORY SUPPLIES LTD. 


12 CHARTERHOUSE SQUARE, LONDON, E.C 1 
COMPLETE LABORATORY FURNISHERS 
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CAMBRIDGE 
Flik 
GALVANOMETER 


`|  Thfs robust and sensitive Cambridge 
galvanometer has the exceptionally quick 
period of one-tenth of a second for the 
standard instruments with the perform- 
ance given in the table. Instruments can be 
supplied with even shorter periods at a 
slight sacrifice of sensitivity. 








CoilRes | Periodic | Sensitivity | Ext Res for 


(ohms) Time mm Iu D 
Details are given in aca bites Miror 
S “yoo | of | 10 | 4 
SHEET No. 288-N x) | eo! 100 090 


May we send a copy? 





_ CAMBRIDGE. INSTRUMENT. COMPANY LIMITED - 


, 13 GROSVENOR PLACE , "LONDON 
WORKS LONDON AND CAMBRIDGE 











THE MICROID FLASK SHAKER 


REGISTERED DESIGN No 842861 


@ SILENT, PORTABLE 


NO Et ee The Microid Flask Shaker is 


an ideal labour-saving device 
for the modern laboratory 
In the daily routine opera- 
tions of dissolving and dis- 
persing solids, extracting re- 
sidues and emulsifying oils, 
it not only abolishes the 
tedious process of prolonged 
shaking by hand, but also 
speeds up re-action. This 
versatile shaking machine ac- 
commodates up to four 500 ml 
flasks, each half-full of liquid, and can 
be controlled to give agitations varying 

in speed up to 500 oscillations per minute 
B45—460 . £26 


@ VARIABLE SPEED 
(up to 500 oscillations per 
minute) 


9 WRIST ACTION 


Q "TIME and MOTION" 
REPEATABILITY 







€ IMMEDIATE 
DELIVERY 


€ LONDON Kemble Street, @ MANCHESTER- 19, Cheet- 


e ERa EUAN Standley .° GLASGOW 45, Renfrew GRIFF IN & TATLO CK 


. Street, C2 
Belcher & Mason Ltd Church EDINBURGH 8, Johnston 
Street, 3 ? Terrace, | J (A Division of Griffin & George Ltd ) 
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giving & resolution within 3 A., using currents as low 
as 10-3? amp. It was suggested that the technique 
has application, for example, to the investigations of 
fragmentization processes on metal catalysts 

The third session dealt with the investigation of 
surface phenomena using the field-emission muero- 
scope Further discussion on adsorption and on the 
mobility of oxygen on tungsten was given 1n 8 paper 
by R. Gomer and J K Hulm (Chicago) Oxygen m 
the monolayer is not mobile below 450° K, and 
becomes a two-dimensional gas only at temperatures 
exceeding 700° K The layers formed at low tem- 
peratures do not form at room temperatures. No 
changes m the chemisorbed layer are produced by 
heating in high vacuum to temperatures up to 600° 
K Studies of the reaction of oxygen were described 
by E A Gulbransen (Westinghouse) Transmission 
optical methods have application in studies of 
chemucal and physical reactions on metals as well as 
of the study of fine details of the substructure of the 
metal self A T. Gwathmey (Virgmia) deseribed 
work on the nature of a metal surface as determmed 
with the aid of large smgle crystals in the form of a 
surface exposing all possible faces, and also 1n a form 
of a flat surface exposing only specific faces. Study 
of surface processes such as etchmg, wetting, electro- 
deposition, and friction and wear, confirm the 
dependence of surface properties on crystal face. 
Oxidation of a copper crystal was shown on a 
coloured cmé film. P W. Kruse (Notre Dame and 
Farnsworth) and XE. A  Coomes (Notre Dame) 
described a study of the kinetics of strontium oxide 
on molybdenum The pattern obtamed on a heat- 
treated molybdenum pomt corresponds to that 
proposed for clean tungsten by Becker and by Muller. 

The conference closed with a series of papers from 
Linfield College, Oregon The stability of electron 
emission from metals m the combined presence of 
high surface electric field and elevated cathode 
temperature (T-F emission) was discussed by W P 
Dyke, and experiments using temperatures of 
2,000° K for tungsten were described, evaporation 
and surface migration being used to obtain a smooth 
clean surface Stability of the field-emitter was 
discussed by E. E Martin, instability can be due to 
the action of helium atoms, which diffuse through 
the tube envelope, the effect 1s removed by using 
an evacuated buffer space Emission of current 
densities ~ 5 x 10° amp Jem ? from a single lattice 
step of clean tungsten was observed by J K. Trolan 
using @ pulse technique W W Dolan described the 
dissolution of individual lattice planes made visible 
by the technique of high surface electric field and 
high cathode temperature, thus permitting a new 
approach to the study of transport mechanism at the 
emitter surface F LLEWELLYN JONES 


CHROMATOGRAPHY 


N anonymous American Fulbright scholar, m a 

generous appreciation of his visit to the bio- 
chemistry department of an Enghsh university, 
wrote as follows “It 1s certamly not entirely a 
misfortune that English laboratories to-day are much 
less lavishly equipped than those m the United 
States For example, one of the most mmportant 
advances of recent years has been the use of the 
method known as paper chromatography To operate 
this method, one needs only a strip of moistened 
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filter paper, suitably mounted m a box, and a few 
substances that can bé bought from any dealer m 
pure chemicals Yet by this technique complicated 
muxtures of numerous different amino acids or other 
substances can be sharply separated into ther com- 
ponents, and then identified, even when separation 
by the methods of classical chemistry was mmpossibly 
tedious and ineffective The method has come rapidly 
into use all over the world, for countless different 
kinds of problems [It ıs almost certamly no accident 
that this method was developed m England m the 
mudst of all ıts shortages, toward the end of the war, 
rather than m the far more opulent United States" 
(Report on Fulbright Program, 1951-52, p 23). 
However this may be (and one would not hke to 
have the argument accepted too readily by those 
responsible for finanemg the universities), 16 1s*fair to 
say that British workers have been pioneers in the 
modern development of chromatography m its 
various aspects, and it 1s appropriate that the British 
Medical Bullet, which 1s sponsored by the British 
Council, should publish a survey of this subject 
(Vol 10, No 3, pp 161-252 London British 
Counei. 15s net). 

Dr € E Dent acted as scientific editor, and there 
are articles by nineteen authors who are all experts 
m ther respective fields Dr. A J. P Martin, who, 
jointly with Dr R. L M Synge, received the Nobel 
Prize m 1952, was chairman of the planning com- 
mittee and he writes the foreword. He outlines the 
immensely wide scope of chromatography, which has 
become an indispensable tool m almost all fields of 
biochemistry, and he ends by trailmg his coat with 
the words, “I hope that chromatography may 
ultimately play some part m the process, which I 
believe to be wholly desirable, of the conversion of 
medicine from an art to a science”. This zs followed 
by & section on general principles of chromatography 
by Dr R J. P Wilhams. For the benefit of new- 
comers to the subject, this might perhaps have been 
made a little more ‘general’ even at the risk of some 
overlapping with other articles A large proportion 
of the lumted space of this introductory section is 
devoted to gradient analysis, which is a rather 
specialized type of technique. There follows a 
briluant chapter by Drs A T. James and A J P. 
Martin on gas-liquid chromatography, a technique 
which can be used to separate and estimate the 
members of a homologous series of substances such 
as hydrocarbons, alcohols, fatty acids, etc. This 
technique has a very wide scope and ıb 1s likely that 
m time ıt wil completely replace analytical dis- 
tillation. Some indication 18 given of the devices of 
these authors for estimating and automatically 
recording the substances after separation, devices. 
which are elegant and mgenious in the extreme 

'There are many references to adsorption chromato- 
graphy and to 10n exchange resins, but the mam. 
part of the volume 1s devoted to paper chromato- 
graphy, starting with Dr. R Consden's mtroduction, 
which 1s full of useful practical tips based on his wide 
experience as a pioneer in ths technique ‘There 
seems to be a slp in the statement (p 182) “af the 
Ry 18 too high m one solvent, a lower [sic] homologue. 
may prove satisfactory". Other sections include the 
chromatography of morganic substances, organic 
acids, protems, peptides, ammo-acids (dealt with m 
three sections), porphyrins, sterols, antibiotics and 
vitamins, carbohydrates and phosphoric esters This 
last section, by Dr. F A Isherwood, ıs outstandingly 
good, as is Dr R Markham’s review of nucleotide. 
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work, with a mass of useful mformation compressed 
mto a small space Dr J Gross deals with the thyroid 
hormones and mcludes an account of the recent 
discoveries which he and Mrs R Pitt-Rivers have 
made on the various 10dine compounds 1n the thyroid 
gland and in the blood Much of this important work 
would have been impossible without the use of paper 
chromatography m combination with tracer tech- 
nique using radioactive iodine, which permitted 
analyses to be made on an ultra-micro scale This 
article, and the one by Drs C E Dent and J M 
Walshe on ammo-acid metabolism, are of direct 
medical appeal 

Some of the articles contain. a good deal of hitherto 
unpublished work, and each includes a bibliography 
whichegreatly adds to the value of the publication 
Incidentally, references to Nature, which is bemg 
regularly used as a forium for the iecordmg and 
exchange of new chromatographic procedures, appear 
frequently in these bibliographies It seems a pity 
that all the illustrations m a volume entitled 
“Chromatography” should be produced m black-and- 
white Some private journals, notably Endeavour, 
have shown what xsthetically pleasmg results can be 
achieved by the use of colour 1n illustrating chromato- 
graphic techniques, even 1f, from a purely scientific 
pomt of view, the gam does not justify the large 
extra cost. No worker who 1s interested ın chromato- 
graphy, whether beginner or expert, can fail to 
benefit from reading this admirable publication It 
is likely to be used on the laboratory bench as well 
as in the hbrary, and ıt deserves to be protected from 
accidental ‘paper chromatography’ by being given a 
permanent binding D C Harrison 


THE EXPANDING UNIVERSE. 


A SLIGHTLY modified version of a talk given by 
G J Whitrow m February 1953 m the B.B C 
Third Programme has now been published as a 
paper under the title of “The Orthodox Theory of 
the Expanding Universe" ın the October issue of 
Occasional Notes of the Royal Astronomical Society 
(17, 3, 1954) A fairly large portion of the talk 
18 concerned with a work by Paul Couderc, a French 
astronomer, which appeared in a French edition in 
1950 and was translated mto English by J B 
Sidgwick under the title “The Expansion of the 
Universe" (1952) The first part of the talk gives a 
very useful résumé of the developments in our 
knowledge of the universe durmg the past thirty 
years, in which period it was accepted that the 
universe extends far beyond the lumits of our galaxy, 
and also that the red shift strongly suggested the 
recession of the extra-galactic nebule, all of which 
were moving away from one another The talk then 
considers other interpretations that have been given to 
the displacement towards the red end of the spectrum, 
deahng in particular with various matters connected 
with Coudere's book. 

This book is recognized as a very useful con- 
tribution to cosmology in so far as ıt provides us 
with a simplified account of the mathematical theory 
of the expanding universe, but m recent years some 
British cosmologists have advocated a new theory 
based on the hypothesis of the contmuous creation 
of matter.- Differences of view arise regarding the 
form m which this new matter emerges C. Pascual 
Jordan advocates the formation of super-giant stars , 
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but other cosmologists who challenge this view have 
put forward the conception of new matter appearmg 
in the form of hydrogen molecules or even neutrons, 
and the density of the umiverse remains constant, 
the decrease in density which would result from the | 
recession. of the galaxies bemg exactly balanced by 
the contmuous creation of matter As might be 
expected, these theories have been subjected to 
severe criticisms, nevertheless, they are able to 
claim one strong argument in ther favour—that 
they allow more time for stellar evolution than the 
older orthodox view which led to a conception of the 
earth bemg older than the galaxies This argument 
1s no longer valid smce Baade’s announcement about 
the wrong ‘calibration’ of the distances of the Cepheid . 
variables (the investigations of Thackeray and 
Wessehnk on the distance of the Magellanic Clouds 
have corroborated Baade’s conclusions), now ıt 
seems that ıt must have been about four thousand 
million years ago since the universe started expanding, 
and m addition, the distances of the extra-galactic 
nebule must now be taken as twice those previously _ 
estimated. 

Whitrow concludes with an expression of disagreo- 
ment with Coudere's acceptance of the two funda- 
mental hypotheses at the basis of the ‘orthodox’ 
theory of the expandmg universe, these are that 
the red shifts are due to the Doppler effect associated 
with recessional motion, and also that the laws of 
Emstein’s general theory of relativity, either with or 
without the idea of cosmical repulsion, govern the 
structure of the universe as a whole He thinks that 
neither of these 1s on such firm foundations as 
Couderc believes, but in spite of this disagreement 
he speaks highly of the latter’s book which, on p. 213, 
seems to express a little doubt on the madequacy of 
some of his own arguments ‘“Everythmg possible 
has been extracted from existing observations , until 
the appearance of new data we would be wise to give 
our imaginations a rest” To this remark Whitrow 
makes the very relevant reply ‘“ . . if such advice 
had been accepted by Copernicus he would never 
have ventured beyond the Ptolemaic theory". 


RECENT MOLLUSCA OF 
CANADA 


HE great extent of Canada has resulted, and 

will probably long result, ın its molluscan fauna 
bemg studied ın four separate areas the Eastern 
Provinces, British Columbia, the Arctic region based 
on Hudson Bay, and the Prairie Provinces. In the 
first three, marine, freshwater and land forms are 
involved, but 1n the fourth only freshwater and land. 
Partly for thus reason and also because many of the 
species were first described from other countries, the 
literature involved is extensive and scattered. 

A very useful service m. rendermg this hterature 
and its results avaiable for the whole of Canada has 
been performed by the publication of Bulletin No. 129 
of the National Museum of Canada, entitled **Cata- 
logue of the Recent Mollusca of Canada", by Dr. 
Auréle La Roeque (Biological Series No. 44. Pp. 
1x+406 Ottawa: Queen's Prmter, 1953, 250 
dollars). It fills a very obvious gap, for ıt provides a 
list of the accepted species and forms that have so 
far been recorded, numbermg about 2,250 The 
author has wisely mcluded forms that have actually 
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only been described from adjacent seas and land 
areas, where 16 may reasonably be mferred that more 
extensive collecting will lead to them bemg found 
within the strict territorial mits. Under each form 
_ are given the origmal reference and, where known, 
the type locality, references to papers contammg 
further data, and the known range. A complete 
synonymy 18 not given for any species; but 16 can be 
obtained from the references In some instances one 
or, more rarely, two synonyms m use m previous 
Canadian records are provided Future collecting 
will no doubt add to the hst considerably , but ıt will 
also be liable to reduce ıt when the method adopted 
by Hubendick for Lymnaea peregra 1s applied to some 
of the freshwater forms. The number of species of 
some genera, for example, Odostomia from the 
Pacific coast, that are only known from the one 
record from the type locality, mphes that more 
extensive collecting will show some of them to be 
members of highly variable rather than separate 
Species 

. Two minor pomts suggest that a more careful 
” check of dates might have been made for example, on 
p 2, the author states that 1$ 1s unnecessary to give 
references to the origmal founding of genera, because 
they are given by Neave (1935), but, as correctly 
cited in the bibhography, the earliest date of Neave 
is 1939, the date of Mozley's paper on Stagnicola 
traskw castorensis is given as 1930 m the text, but 
1931 m the bibhography. However, on the whole 
there ıs nothing but praise for this well-prmted and 
well-presented catalogue, which could only have been 
prepared so satisfactorily by one like Dr. La Rocque, 
who combines cntical enthusiasm with a long per- 
sonal acquamtance with his subject 





INFLUENCE OF MONOLAYERS 
ON THE NATURAL RATE OF 
EVAPORATION OF WATER 


By W W. MANSFIELD 


Division of Industrial Chemistry, Commonwealth Scientific 
and Industrial Research Organization, Melbourne 


OR many years ıt has been known that the 

presence on water surfaces of monolayers of a 
number of long-chain compounds or of layers of 
appropriate oil mixtures may restrict the evaporation 
of water}? Apart from this property, a film suitable 
for reduemg natural evaporation from water storages 
must resist the actions of wmd and dust, must be 
reasonably permanent and capable of ready and 
economic application, should, not restrict markedly 
the access of air and sunlight to the water, and must 
not be toxic In this communication there are sum- 
marized a number of results which mdicate that 
monolayers of cetyl alcohol satisfy these require- 
ments 

Action of wind and dust In this laboratory 15 has 
been found that mgid films, such as monolayers of 
long-chain fatty acids or oil layers contammg appro- 
priate additives, are damaged by both wind and dust 
As the nigidity of the film also hmders repair, the 
ability to retard evaporation ıs lost rapidly. 

With more fluid ou films, the mevitable reversion 
to the system of lenses ın equilibrrum with a mono- 
layer 18 hastened by wind and dust A monolayer of 
this type of film does not offer great resistance to 
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the transfer of water vapour, and the restriction 
provided by the lenses is reduced markedly by 
settled dust Accordingly, under natural conditions 
the efficiency of such systems decays rapidly. 

Provided excess crystals of the sold from which 
1$ 18 denved are available, the efficiency of a hquid 
monolayer, such as that formed by a long-cham 
alcohol, ıs unimpaired by the action of wind. It has 
been observed also that the performance of this 
system is not dunmished by bombardment with 
dust, rn fact, the resistance to transfer of vapour 
18 mereased temporarily. Only materials such as 
powdered tale and carbon, capable of remamig on 
the surface for some tıme, cause a declme m efficiency. 
The oceurrence of considerable proportions of these 
substances m natural dust 1s not common 

Performance of monolayers The resistances offered 
to the transfer of water vapour by a number of 
monolayers, formed on still surfaces by spreading 
from the solid, have been determmed The apparatus 
used resembled that described by Langmuir and 
Schaefers. It has been found that straight-cham 
alcohols generate monolayers providmg greater 
retardation than those formed from alcohols con- 
taining branched chams or ring skeletons withm the 
molecule For the straight-chain alcohols, most 
efficient restriction is obtained with monolayers of 
cetyl or stearyl alcohol At room temperature, these 
two films exhibit very similar behaviour, offering a 
resistance to vapour transfer about 1,600 times 
greater than that of a clean water surface, for which 
an accommodation coefficient of 0 03645 has been 
assumed The accommodation coefficient of mono- 
layers does 1nerease with temperature, however, for 
cetyl alcohol the rise ıs from 2 2 x 10-5 at 20° C to 
7 9 x 10-5 at 60° C 

Out of doors, the lammar layer of air above a 
water surface provides a resistance which 1s normally 
&bout eight hundred times that of the water surface 
alone. The presence of a monolayer of cetyl alcobol 
results m a toval resistance which is three times 
greater, accordingly, the monolayer should reduce 
natural evaporation by about 70 per cent Any 
reduction m evaporation, however, promotes an 
mereased surface temperature The consequent com- 
pensation, the extent of which varies with the wind 
velocity, the depth of water and the radiation 
received by the water, ıs not excessive for average 
conditions A previous conclusion® that this com- 
pensating effect prevents significant control of 
evaporation 1s quite meorrect, it was influenced by 
poor results obtamed with imperfectly developed 
monolayers spread on small and shallow samples of 
water. The construction of heat balances, somewhat 
after the manner of Ferguson’, predicts a mean 
reduction of about 45 per cent for normal summer 
conditions im iniand southern Austraha 

Dimumution of evaporation to this extent admittedly 
is not spectacular, but may be achieved without any 
significant decrease 1n. the rate of access of oxygen or 
other gases to the water, and also without hindermg 
the penetration of light Severe restriction of 
evaporation by a film alone should be avoided, 
because the :nüux of oxygen may be retarded 
sufficiently to promote stagnation Simularly, the 
combined use of floatmg reflecting surfaces and a 
monolayer* mhibits evaporation to a much larger 
extent than does a monolayer alone, but the entry 
of sunlight 1s restricted also 

Attainment of optimum performance The estimates 
presented are based on results obtamed for a mono- 
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layer m equilibrium with the solid, that 1s, at a 
surface pressure of 40 dyne cm.-' The true surface 
area of a natural stretch of water varies continuously, 
engendermg a variable surface pressure of a mono- 
layer spread on 16 unless means of replenishment and 
storage are available. Compression of a hquid mono- 
layer forces rapid crystallization of excess molecules, 
so that the existence of surface pressures greater 
than 40 dyne em-! may be disregarded On the 
other hand, expansion of a monolayer produces 
marked degeneration of surface pressure, an expan- 
sion. of 10 per cent 1s sufficient to lower the pressure 
from 40 dyne cm~! to practically zero. It follows 
that the mean pressure on a disturbed surface will 
always be less than 40 dyne em.-! unless an adequate 
method of replemshment 1s provided As the 
restriction offered to evaporation decreases rapidly 
with decrease of surface pressure??, such provision is 
necessary The presence of excess solid material, 
stored m suitably designed rafts when necessary, 
constitutes a convenient reservoir. 

The efficiency of these reserves 1s proportional to 
the total permeter of the sohd m contact with the 
water surface and the rate of liberation of molecules 
from unit permeter of the sold, and is inversely 
proportional to the area of the stretch of water. 
Accordingly, the measurement of rates of spreading 
and the determination, from the data of Sverdrup 
and Munk?, of the maximum rate of disturbance of 
natural water surfaces has permitted estimation of 
the amounts of cetyl alcohol for maximum per- 
formance 

The estrmates indicate that for pure crystalline 
cetyl alcohol a permmeter/area ratio of 10-3 em -t 
should be ample for most applications, greater doses 
being required only in areas of abnormally high mean 
wind velocities or when small dams are treated. For 
particles about 3 mm. m diameter and 0 5 mm. thick, 
a concentration of 3 cwt. mule-? 1s sufficient 

Samples of cetyl alcohol possessing spreading rates 
very much greater than that of pure crystalline cetyl 
alcohol may be prepared readily. Enhancement 
follows from the existence of a high-energy, amorphous 
surface or from the presence of homologous alcohols 
of lower molecular weight In contact with water, 
however, the rate of spreading of such materials 
decreases. Consequently, for the estimates mentioned 
above, the miumum rate has been assumed. 
Sımılarly, the replenishing ability of the aggregates 
produced by relaxation of a previously disturbed 
surface has been ignored 

The achievement of optimum performance requires 
also that the concentration of deleterious impurities 
withm the cetyl alcohol used 1s low Long-cham 
unsaturated alcohols such as oleyl alcohol must be 
removed, because monolayers relatively permeable 
to water vapour are spread rapidly from these com- 
pounds. Experments in this laboratory mdicate 
that a sample of cetyl alcohol ıs sufficiently pure if 
the solid is white and the molten material quite 
colourless, and if the melting point of the preparation 
hes between 47° and 51° C 

Freld-trials The lumted tnels conducted to date 
have provided encouraging results Between Sep- 
tember and December 1953, Mr. W C Swinbank, of 
the Section of Meteorological Physics, Commonwealth 
Scientific and Industrial Research Organization, 
contmuously obtained restriction of evaporation 
from a vessel about 18 m 1n diameter and 3 ft. deep, 
usmg a single pellet of cetyl alcohol to give .a 
perimeter/area ratio of about 15 x 10-9 cm.-1, By 
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comparison with the behaviour of water held m a: 
adjacent and identical vessel, ıt was estimated thai 
about 6 m. of water was saved durmg the period 
The temperature near the surface of the treatec 
water was always greater than that of the control 
the mcrement varying with conditions from 0 2 tc 
3 deg C. 

Dusting a surface with cetyl alcohol powde: 
muitially engenders marked. control of evaporation 
With the passage of time, however, agglomeratior 
of the powder occurs and decreased efficiency results 
During September 1953, the evaporation from vessel: 
12 m m diameter and 18 m. deep was reduced by 
75 per cent for the first week, by 45 per cent for th 
second week, whereas no significant retardation wat 
observed thereafter. In this mstance the mear 
evaporation from the control was 08 in. pe 
week - 

Subsequent expermnents m similar vessels, using 
pellets of cetyl alcohol of known perimeter, revealed 
that maximum control of evaporation 1s not attamed 
in vessels of this size unless the perimoter/area, ratic 
exceeds 5 x 10-3 cm- When sufficient cetyl alcoho! 
was available, evaporation was reduced by an average 
of 48 per cent for various periods between October 
1953 and January 1954, with a mean evaporation 
from the control of 1 5 m. per week 

Early m November 1953, the surface of a reservon 
at Woomelang, Victoria, and extending over two 
acres, was treated with pellets of cetyl alcohol sup- 
ported by rafts constructed from waterproofed wood 
and copper gauze. The nominal permeter/area ratio 
of 11 x 10-5 em. was much smaller than that 
now considered desirable (7 x 10-5 cm.-!), but tem- 
poranly was undoubtedly higher following the 
ejection of fragments from the pellets during spread- 
ing. Within an hour of seeding, the normal surface 
pressure of 2 dyne cm.-! had risen to 20 dyne cm.-}, 
which value was observed again five weeks later Com- 
parison of the levels of this with an immediately 
adjacent and untreated reservoir indicated a decrease 
in apparent evaporation durmg rainless periods of 
30 per cent The advent of rain, however, revealed 
the intake of the control reservoir to be greater. 
Accordingly, ıt cannot be stated that the observed 
decrease in apparent evaporation followed from the 
presence of a surface film, as it may have been 
caused by differing rates of seepage, which appeared 
to be high and erratic E 

In January 1954, a bank of five standard evapori- 
meters, of diameter 3 ft , was mstalled by the Section 
of Meteorological Physics at Aspendale, Victoria 
For the remainder of the summer, efficient restriction 
of evaporation was obtamed only over limited periods 
Eventually ıt was found that a rigid film, sufficiently 
thick to be easily visible, provided the obstacle to 
success. The film, which is presumed to result from 
the presence of frogs in the evapormeters and 
resembles that formed on water approachmg stag- 
nation, retards considerably the rate of spreading of 
cetyl alcohol It has been found that efficient control 
in these circumstances requires periodic displacement 
of the rigid film with a solution of cetyl alcohol m a 
volatile solvent, the mterval between displacements 
depending on the concentration of solid cetyl alcohol 
which 1s then placed upon the surface. This vanant 
of the usual process will be desirable on many small 
dams. 

Working life of the treatment. It was observed 
mitially by Mr. W. C. Swinbank that retardation of 
evaporation becomes insignificantly small only after 
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a lapse of about four days following the removal of 
the solid material from which a film has spread 


Much of this persistence may be ascribed to the ` 


action of muero-reservous, formed and utilized con- 
tmuously by reduction and extension of the true 
area of the water surface Assuming, however, that 
cessation of activity follows only from solution m the 
water of sufficient of the monolayer, ıt has been 
estimated that the hfe of a dosage of 3 cwt mile-? 1s at 
least ten years. Should this value prove to be even 
several-fold too great, the process remams quite 
economic. 

Putwe work These summarized results are con- 
sidered sufficiently promising to warrant further and 
extensive trials. A number of stretches of water, 
both large and small, throughout Australia will be 
treated durmg the commg summer The Director of 
the East African Meteorological Department has 
indieated that simlar work is contemplated by his 
Department, and Dr. J H. Schulman, of the 
University of Cambridge, has expressed an intention 
to carry out large-scale experiments. Accordingly, a 
comprehensrve evaluation of the method should be 
available within two years 


Progress m this work has been accelerated con- 
siderably by the advice, criticism and assistance of 
Mr. W. C. Swmbank and Dr. C. H. B Prestley, of 
the Section of Meteorological Physics of the Common- 
wealth Scientific and Industrial Research Organiza- 
tion. Acknowledgments are due also to Dr. K. L 
Sutherland, Division of Industrial Chemistry, to Mr 
R..Penman, Section of Meteorological Physics, of 
this Orgamzation, and to Mr. L N. Welsh, Mr 
R. G. Upstill, Mr. J Wise and Mr. R Cook, of the 
Victorian State Rivers and Water Supply Commission. 
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SYNTHESIS OF CARBOHYDRATES 
FROM CARBON DIOXIDE AND 
HYDROGEN IN A CELL-FREE 
SYSTEM 


By Da. E RACKER 


Division of Nutrition and Physiology, Public Health 
Research Institute of the City of New York 


ALVIN and his collaborators were the first to 

demonstrate! that a few seconds after photo- 
synthesizing cells are exposed to carbon-14 dioxide, 
radioactivity can be found m 3-phosphoglyceric acid. 
The discovery of sedoheptulose phosphate and 
ribulose diphosphate m extracts of photosynthesming 
cells led to the proposal of a mechanism m which 
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mbulose diphosphate acted as the primary acceptor 
of carbon dioxide, yielding two moles of 3-phospho- 
glyceric acid on cleavage? Regeneration of the carbon 
dioxide acceptor was proposed to occur by a eyclic 
process mm which transketolase, transaldolase and 
some glycolytic enzymes particrpate. Carboxylation 
of this acceptor was shown to occur also m cell- 
free extracts obtamed from Chlorella’. Recently, 
evidence for zhe carboxylation of pentose phos- 
phate ın cell-free extracts from spmach with 
ribose-5-phosphate as substrate was obtamed m- 
dependently by Cowperthwaite and Racker (unpub- 
lished results) and by Weissbach, Smyrmotis and 
Horecker‘* 

Tt ıs the purpose of this communication to present 
evidence for a cyclic process and to report $he net 
synthesis of carbohydrates from carbon dioxide and 
reduced diphosphopyridime nucleotide, adenosme 
triphosphate and catalytic amounts of ribose-5- 
phosphate m the presence of a fractionated enzyme 
preparation from spinach [Either alcohol, in the 
presence of aleohol dehydrogenase, or hydrogen, m 
the presence of diphosphopyridine nucleotide-hnked 
hydrogenase, was used as hydrogen donor for the 
reduction of the pyridine nucleotide When reduced 
diphosphopyridime nucleotide was regenerated with 
hydrogen, the major precursors of the carbon, oxygen 
and hydrogen of the carbohydrate thus synthesized 
were carbon dioxide and molecular hydrogen. 
Adenosine triphosphate supphed the required energy 


The Pentose Phosphate Cycle and its 
Enzymes 


Before a net synthesis of carbohydrate in a cell- 
free system can be explamed, a balanced equation 
representing a series of reactions catalysed by 
demonstrable enzymes 1s required (Table 1) All 
enzymes lsted m Table 1 can be readily shown to 
occur in cell-free extracts However, some of the 
mtermediates of the reactions have not been fully 
characterized and further purification of the com- 
ponent enzymes 1s still required The cyclic operation 
of these reactions 1s shown m Fig. 1. 


Table 1 THE PENTOSE PHOSPHATE CYOLE* 


Reaction Enzyme 


(1) 3 pentose-p + 3 ATP — 3 “RDP” + 
8 ADP Phosphopentokinase 


(2) 3 “RDP” + 3 CO, + 3 H:0—> 
6 PGA “RDP” carboxylase 


(3) 6 PGA + 6 ATP — 6 diPGA + 
6 ADP PGA-kinase 


(4) 6 LPGA + 6 DPNH --06H* — 
6 triose-p + 6 DPN + 6 Pi 


(5) 4 triose-p + 2 HDP 
(6) 2 HDP + 2 H,0— 2 BMP +2Pi 
(7) 1 HMP + 1 tri0se-p — 1 pentose-p + 


Triose-p dehydrogenase 
Aldolase, triose-p isomerase 
HDP-ase 


1 tetrose-p Transketolase 
(8) 1 HMP + 1 tetrose-p — 1 hep- 

tulose-p + 1 triose-p Transaldolase 
9) 1 heptulose-p + 1 triose-p — 
m 27 entos Transketolase 


Bum (1-9) 300, + 9ATP + 5H:0 + 6DPNH + 6H* > 
Pe "i triose-p + 9ÀDP + 6DPN + 8P1 


(10) 9H,0 + 9DPN — 9DPNH + 9H* + 90 


3DP 9ADP + 9P: + 3H* + 30 — ^ 
em Mie i 3DPN + 9ATP + 12H,0 


Sum (1-11) 800, + 2H,0 + Pi— 1 triose-p + 60 r 


* The following abbreviations, among others, have been used 
ATP and ADP for adenosine triphosphate and adenosine diphosphate, 
DPN and DPNH for oudized and reduced diphosphopvridine 
nucleotide, Pi for 1norganie phosphate and -p for organically bound 
phosphate, HDP for fructose-1,6-diphosphate, and HMP for either 
glucose-6-phosphate or fructose-6-phosphate 
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Phosphopentokunase (Reaction. 1) 
The enzyme which catalyses the for- 
mation of ribulose diphosphate* m 
the presence of ribose-5-phosphate 
and adenosme triphosphate will be 
referred to as phosphopentolanase*. 
It should be pomted out that the 
substrate for this kinase has not yet 
been identified Since ıt has been 
shown (de la Haba, G L , and Srere, 
P. A, unpublished results) that a 


— RDP 


preparation of highly purified phos- 2 Triosé-p 
phopentose isomerase from alfalfa 
leaves? transforms mbose-5-phos- 2 PGA 


phate mto a mixture of ketosugar 
phosphgtes of which only a small 
portion 1s ribulose-5-phosphate (sus- 
ceptible to the action of transketo- 
lase), the possibility of a substrate 
other than ribulose-5-phosphate 
must be considered ‘The product 
of the kmase reaction has been 
shown to be a ketosugar diphos- 
phate? The compound is here 
referred to as ketopentose drphos- 
phate or “RDP”, smce the available 
evidence does not seem to rule out configurations other 
than the 2-ketoribose (for example, a 3-ketoribose) 


“RDP” carbomylase (Reaction 2). This enzyme 
catalyses the cleavage of ketopentose diphosphate to 
two moles of 3-phosphoglycenc acid ın the presence 
of bicarbonate (Jacobi, W., personal communication) 
Calvin and his collaborators proposed the formation 
of an ene-diol of ribulose diphosphate which adds 
carbon dioxide to form an unstable «-hydroxy-p keto 
acid The latter would then be hydrolysed to form 
two moles of 3-phosphoglycerie acid 

An alternative mechanism might be proposed 
mvolving the formation of a 3-ketopentose<diphos- 
phate which 1s cleaved by bicarbonate to two moles 


of 3-phosphoglycerie acid as follows I 
CH;0 PO,H; CH,0 PO,H, 
CHOR OHOH 

Pie t nce DIOE 
= O 
nou + 
'H,O PO;H, COOH 
baon 
H,O PO,H, 


Glycolytw enzymes (Reactions 3—6). The phosphoryl- 
ation of S-phosphoglycene acid to  diphospho- 
glycerie acid 18 catalysed by phosphoglyceric kinase, 
the reduction of diphosphoglycerie acid to triose 
phosphate by tmose phosphate dehydrogenase m the 
presence of reduced pyridme nucleotides, and the 
condensation of triose phosphates to fructose-1,6- 
diphosphate by aldolase, these enzymes have been 
demonstrated in extracts from various plants 

Te formation of fructose-6-phosphate from fruct- 
ose-1,6-diphosphate ıs known to occur in liver® and 
18 now shown to be catalysed by a specific enzyme 
which has been purified over a hundredfold from 
spinach extracts The enzyme activity 1s dependent 
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a ae l 
riose-| 
ELS 


2 PGA 
e — E) 


HWP + Tetrose-p 


Heptulose-p + Triose-p 


R-5-p R-5-p 


Fig 1 The pentose phosphate cycle 
on magnesrum ions Further stimulation (about 
fourfold) 1s obtamed by addition of ferrous salts 
and ethylenediamme tetraacetate No hydrolysis of 
several monophosphate esters of hexoses and pentoses 
could be detected ın the presence of the purified 
enzyme 

Enzymes of the glucose-6-phosphate shunt (Reactions 
7-9). A cycle of glucose-6-phosphate oxidation in 
which the first three carbons of glucose are oxidized 
to carbon dioxide, while carbons 3, 4 and 5 form a 
triose phosphate, was discussed m a recent review? 
It can be postulated that a condensation of two 
triose phosphates to fructose-1-6-diphosphate,-which 
is hydrolysed to fructose-6-phosphate, followed by 
another turn of the cycle, can lead to the complete 
oxidation of glucose to carbon dioxide and water 
Reactions 7-9 m Table 1 represent part of this 
glucose-6-phosphate cycle, written in reverse order 
and lnked to a reductive step catalysed by triose 
phosphate dehydrogenase instead of to the oxidative 
step catalysed by glucose-6-phosphate dehydrogenase 
Carboxylation of “RDP”, instead of the decarb- 
oxylation of 6-phosphogluconie acid, takes place m 
the plant cycle. 


New Assay Methods and Purification of the 
Enzymes of the Pentose Phosphate Cycle 


The elucidation and fractionation of the system 
described above have been greatly facilitated by the 
use of rapid assay systems which were developed for 
the individual reactions. 


Phosphopentokinase This enzyme can be assayed 
by a manometric method simular to that used for 
hexokmase determmations. However, 16 18 essential 
for the activity of this enzyme to add glutathione (or 
other SH compounds) The enzyme is mhibited by 
N-ethyl malermuide 

A more convenient and accurate assay for adenosme 
tnphosphate-hnked kinases has been used prefer- 
entially m our laboratory. It 1s based on the colon- 
metric determunation of acyl phosphates by the 
hydroxylamune reaction of Lipmann and Tuttle™ 
With a purified preparation of acetokmase*, catalytic 
amounts of adenosine triphosphate and excess of 


No 4449 February 5, 1955 


Table 2 ASSAY OF PHOSPHOPENTOKINASE WITH THE ACETO KINASE 
SYSTEM 
umoles acetyl 
phosphate disappeared 


Complete test system (cf text) 


containing 0 1 ml of spinach fraction 18 
containing 0 2 ml of spinach fraction 35 
containmg 0 3 ml of spinach fraction 50 
Test system 
containing 0 2 ml of spinach fraction but 
no ribose-5-phosphate 02 
Test system without spmach fraction 02 


acetyl phosphate, the latter compound disappears 
only m the presence of an acceptor system for the 
termimal phosphorus of adenosme triphosphate The 
test system contamed ın & final volume of 1 ml, 
50 umoles of tris (hydroxy) ammomethane buffer, 
pH 7 4, 5 umoles of magnesium chloride, 1 umole of 
adenosine triphosphate, 5 ymoles of glutathione, 
8 moles of lithium acetyl phosphate, 20 units of 
acetokmase, 7 umoles of ribose-5-phosphate and the 
enzyme solution to be tested After 10 min. at 25° 
C, determination of acetyl phosphate was carried 
out on the entiresample A typical assay for phospho- 
pentokinase is shown in Table 2 The enzyme has 
been purified about twenty-five fold by fractionation 
with acetone (33-50 per cent), ammonium sulphate 
(20-50 per cent) and isoelectric fractionation. 


“RDP” carboxylase. The formation of phospho- 
glyceric acid was measured spectrophotomeirically. 
In the presence of excess phosphopentokinase, 
phosphopentose isomerase, adenosme triphosphate, 
magnesium ions, phosphoglycerie kinase and glycer- 
aldehyde-3-phosphate dehydrogenase, the oxidation 
of reduced diphosphopyridine nucleotide 1s dependent 
on the “RDP” carboxylase The measurements were 
carried out in à Beckman DU spectrophotometer as 
340 mp The enzyme has been purified exghteen-fold 
with ammonium sulphate (20-50 per cent), alcohol 
(14-19 per cent) and isoelectric fractionation 


Transketolase, tiansaldolase and hexose dwphos- 
phatase. Transketolase was measured by triose 
phosphate formation mn the presence of an equilibrium 
mixture of ribose-5-phosphate and ribulose-5-phos- 
phate (‘isomerase product’). The details of the test 
and crystallization of the enzyme from yeast have 
been described? 

Transaldolase was measured with glucose-6-phos- 
phate dehydrogenase ‘Isomerase product’ and 
transketolase were used to geneiate heptulose phos- 
phate and triose phosphate ‘The details of the test 
and the purification. of the enzyme from Torula yeast 
will be described elsewhere" 

Hexose diphosphatase was measured also with 
glucose-6-phosphate dehydrogenase m the presence 
of hexose phosphate isomerase Alternatively, the 
rate of hberation of morganic phosphate from 
fruetose-1,6-diphosphate was determined Separation 
of the enzyme from “RDP” carboxylase and phospho- 
pentokmase has been achieved by ammonium 
sulphate fractionation and the use of calcium phos- 
phate gel 


Overall Reaction and the Synthesis of Hexose 
Phosphate 


The sum of reactions 1-9 reveals that triose 
phosphate should be synthesized from carbon 
dioxide and water if adenosine triphosphate and 
reduced diphosphopyridine nucleotide are provided 
in the presence of the appropriate multi-enzyme 
system Rubose-5-phosphate or any precursor system 
for ribose-5-phosphate or ribulose-5-phosphate should 
serve in only a catalytic fashion. 
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The regeneration of adenosme triphosphate from 
the diphosphate by coupled phosphorylation and 
the reduction of diphosphopyridme nucleotide by 
photolytic cleavage of water! can provide the energy 
and the reducing agent (reactions 10 and 11) required 
for the total synthesis of carbohydrate from carbon 
dioxide and water. These two key reactions of 
photosynthesis have been demonstrated m cell-free 
Systems!5,16 

Large amounts of adenosme triphosphate were 
added in the present expermments m order to avoid 
the use of grana which catalyse oxidatrve phosphoryl- 
ation Reduced diphosphopyridine nucleotide was 
generated with hydrogen and a diphosphopyridme 
nucleotide-linked hydrogenase (kindly supphed by 
Mr L Packer and Dr. W Vishniac) or with*alcohol 
and alcohol dehydrogenase 

As shown m Table 3, synthesis of hexose phosphate 
takes place m the purified system. Stimulation by 
bicarbonate was demonstrated, as well as dependency 
on catalytic amounts of pentose phosphate and a 
reduemg system Transketolase, transaldolase and 
phosphopentokmase are present m non-hmiing 
quantities in the “RDP” carboxylase preparations 
from spinach, and a pronounced stimulation of 
hexose monophosphate formation by addition of 
these enzymes has therefore not as yet been achieved. 


Table 8 SYNTHESIS OF HEXOSE MONOPHOSPHATE FROM CARBON 
DIOXIDE, REDUCED DIPHOSPHOPYRIDINE NUCLEOTIDE AND ADENOSINE 
TRIPHOSPHATE 

umoles of hexose 

monophosphate 
Complete system* 16 
Potassium bicarbonate omitted 05 
Ribose-5-phosphate omitted 03 
Hydrogen and hydrogenase omitted 04 


* The complete system contained the following components in a 
final volume of 1 mI tris (hydroxy) aminomethane buffer (pH. 7 6), 
50 umoles, potassium bicarbonate, 50 moles, ribose-5-phosphate, 
025 umole, magnesium chloride, 25 umoles, diphosphopyridine 
nucleotide, 05 umole, glyceraldehyde-3-phosphate dehydrogenase, 
1 mgm , phosphoglyceric kinase, 65 ugm , aldolase, 280 ugm , 
spinach fraction (8 5 mgm) containing phosphopentose isomerase, 
kinase, carboxvlase, transketolase, fransaldolase and hexose di- 
phosphatase, glutathione, 5 &moles, adenosine triphosphate, 40 
umoles, and 15 mgm of a hydrogenase preparation The mixture 
was incubated at 25° under hydrogen for 60 min and then assayed 
for fructose-6-phosphate 


The results here reported therefore demonstrate 
the operation in cell-free spinach fractions of a cyclic 
mechanism leading to the net synthesis of carbo- 
hydrate from carbon dioxide and hydrogen m 
aqueous solutions. 
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for opinions expressed by their correspondents 
No notice «s taken of anonymous communications 


Use of the Nitric Oxide/Oxygen Continuum 
in the Estimation of the Relative Concen- 
trations of Oxygen Atoms in Flame Gases 


Gaypon?:? has observed that when nitric oxide 18 
added to flames which are hkely to contam free 
atoms of oxygen, a greenish contmuum is observed 
1n emission, which. is ascribed to a radiative combma- 
tion. 


NO + 0 > NO, + Av 


This identification ıs highly probable, and ıs 
Strongly supported by quantitative measurements 
which we have made of the tensity of the continuum 
Mixtures of hydrogen and am of known composition 
have been burned, after mixing, ın & Méker type of 
burner, to give a flame about 2 cm. m diameter with 
cones of primary combustion only a few millimetres 
in height. These flames were surrounded by similar 
ones, but with separate supplies, giving an overall 
diameter of about 4 cm , the sheath thus preventing 
the formation of a cool boundary to the mner 
flame, and protecting ıt from the effects of mdrawn 
alr. 

Attention was focused mainly on the mterconal 
gases a few centimetres above the primary cones, 
since 1b 1s there that fair thermal equilibrium 18 to be 
expected The temperature of the mner column was 
measured by the method of reversal of the sodium D 
hne’, the metal bemg added as traces of fine spray 
of sodium chloride solution to the mner air supply. 
The composition of the mterconal gases at this 
temperature was then calculated from the known 
composition of the unburned gases and the relevant 
data on equilibrrum constants given by Lewis and 
von Elbet In particular, the concentration of free 
oxygen atoms was obtamed, for a senes of flames 
ranging from near stoichiometry to about twice the 
stoichiometric proportion of hydrogen Temperatures 
ranged from 2,050? to 2,290° K. 

A small amount of mirc oxide was then fed into 
the supply to the mner flame The reaction zone 


L ntensily 
(arbitrary unis) 


[0] calculated atm x /0* 


/Q ^ 


Fig 1 Intensity of nitric oxfde continuum against calculated equilibrium [0] 
8 em above 


for various flames of hydrogen, oxygen and mtrogen 


e=0 
burner, O}32 cm above burner 
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Intensity 
(arbitrary uris) 


Herght above bumer (em) 
4. 6 





Variation of intensity of nitric oxide continuum with 
height above burner 


Fg 2 
showed the green contmuum very strongly, and this 
persisted, more weakly, mto the interconal gases Its 
intensity, the spectral variation of which remamed 
constant, was measured by a photo-multipher and 
amplifier system mounted m place of the plate- 
holder on & Hilger # 3 medium quartz spectrograph, 
and was found to be proportional to the amount of 
nitric oxide added. The correlation of the measured 
mtensity of the contmuum with the calculated 
oxygen atom concentrations for a seres of 
flames, when 04 per cent of mitric oxide was 
added to the inner flame supply, is shown m 
Fig. 1. 

The upper lme was obtained just above the primary 
cones (0 8 em above the burner), and the lower line 
well mto the interconal gases (3 2 cm. above the 
burner). Both show a quite good lmear relation 
with the calculated oxygen atoms. This variation m. 
mtensity at different levels in the flame 1s shown in & 
particular case m Fig 2, indicating a very rapid 
decrease in the first centimetre or so above the 
primary cones, followed by a gradual rse. The m- 
tensity of the sodium D Imes remained sensibly con- 
stant over the total range of height, mdicatmg 
reasonable constancy of temperature of the bulk of 
the gases. 

It 1s suggested that there 15 an excess of free atoms 
of oxygen over the equilibrrum value mmediately 
above the cones, which rapidly approaches equ- 
librum The tıme taken for the gas to travel through 
l em ıs of the order of 1 msec The further slow 
rise 1s attributed to the effects of indrawn 
air causing secondary combustion. 

It 18 interesting to note from Fig. 1 that 
even where the excess occurs ib 1S propor- 
tional to the equilibrium amount, that 18, 
1$ 1s still governed by the concentrations of 
the major constituents of the burned. gases, 
which are at or near equilibrrum through- 
out at the reversal temperature These 
results, as well as confirming the views 
of Gaydon, show that m these flames, 
where dissociation of mitrie oxide to 
nitrogen and oxygen is not important, 
certam quantitative applications are 
possible 

We are grateful to Mr. M T Samp- 
son, of the Butterwick Research Lab- 
oratories, Imperial Chemical Industries, 
Lid., for the loan of the spectrograph, 
and one of us (C G J) to the Department 
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Comparison of the Spectra produced 
by Shock Waves, Flames and 
Detonations 


Ir is now well known that intense shock waves 
can be produced by bursting diaphragms? and that 
very high temperatures, up to perhaps 20,000°K , 
can be attamed in this way? The temperature rise 
occurs In & very short time, corresponding to only 
about twenty mtermolecular collisions Kantrowitz 
and colleagues have focused attention on the value 
of work with shock waves and shown that m some 
cases they may be sufficiently mtense to cause emission 
of hght® The highest temperatures are attamed with 
monatomic gases, with polyatomic gases the higher 
specific heat and especially the dissociation of the gas 
lumits the temperature. Some preliminary studies of 
the spectra excited in rare gases have been madet 
and recently Greene’ has observed emission bands 
of Ca, CH and CN when passmg shocks through OF,I, 
CH,I or BrCN 

We have commenced to apply the shock-wave 
technique to the study of combustion problems. 
Shock waves offer the possibility of simulating the 
conditions occurrmg in the reaction zone of a flame, 
where reactants are brought very quickly to a high 
temperature With shock waves we have the added 
possibility of studying the effect of this quick heating 
im the absence of an oxidizer. Spectroscopic studies 
of shock waves through fuels may supplement direct 
flame spectra and studies of flash photolysis Detona- 
tions 1n closed-vessel explosions are, of course, accom- 
panied by a shock wave, and these studies of shock 
waves alone may help to elucidate the respective 
shares of shocks and combustion processes m pro- 
ducmg luminosity 

We have used a shock tube of the normal bursting- 
diaphragm pattern. The high-pressure chamber is 
18 1n. long and 2 m. m diameter and is made of $ m 
brass It 1s bolted by flanges to the low-pressure side, 
which 1s 46 ın long, 2 m. diameter and of 3s in. brass 
The inside 1s copper-plated, and the low-pressure side 
is lined with a ‘Pyrex’ tube cleaned with dilute hydro- 
fluoric acid , this was to reduce mmpurities, the spectra 
of which were very troublesome and which appear to 
be one of the mam hmitations of the method. The 
tube was mounted vertical, so that the wave 
traveled upwards and fragments of diaphragm fell 
down to the bottom The hght was viewed end-on 
through a thick quartz window, an alummium mirror 
being used to reflect the hght mto a small F/4 Hilger 
Raman spectrograph with mterchangeable glass and 
quartz optics 
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Hydrogen was used as the driver gas on the high- 
pressure side, a single diaphragm of 0 003 ın cellulose 
acetate bursting at about 3 atm, and a double 
diaphragm at 6 atm. The low-pressure side was 
filled with the experimental gas to a pressure of the 
order I cm mercury For hydrocarbons the mitial 
shock wave may have a Mach number of about 6, 
and after reflexion a temperature rather greater than 
2,000? K 1s expected 

In the work with pure fuel gases, we have found 
that acetylene gives quite a bright flash, the spectrum 
showing mamly a strong continuum due to hot carbon 
particles with some weak C, bands and impurity hnes 
(sodium, calerum, copper) superposed. The spectrum 
from ethyl nitrate showed strong CN violet bands. 
These are the only two pure fuels which gave a 
bright enough flash for the spectrum to be recorded. 
Ethylene gave a weak flash No flash at all was 
observed with methane or methanol We have 
therefore studied the flashes produced m muxtures 
of fuel and argon, this grving more mtense hotter 
shocks Pure argon showed numerous strong lines 
due to mumpurities (silver, barum, calcrum, copper, 
iron, magnesium, sodium, silicon, vanadium) with the 
OH band and some background contmuum With 
& mixture of 90 per cent argon and 10 per cent 
methane, these umpurities were largely suppressed 
and the spectrum showed very strong C, Swan bands 
on a background continuum extending from the red 
lmıt of the plates to at least 3900 A (the hmıt of 
the glass optics) The CH band at 4315 A was visible 
although not strong Acetylene/argon gave a simular 
spectrum but with rather stronger contmuum, which 
extended to about 2600A., this contmuum was 
relatively less strong when the pressure of the 
acetylene/argon mixture was reduced to a few mili- 
metres. Argon/carbon dioxide muxtures failed to give 
any obvious sign of the carbon monoxide flame bands 
or blue contmuum characteristic of the carbon 
monoxide flame, the spectrum bemg dominated by 
impurities and being similar to that with pure a1gon, 
but weaker This supports other work indicating that 
the carbon monoxide flame radiation 1s chemi- 
lummescent m origm and not due to thermal radia- 
tion from carbon dioxide 

Shock waves from bursting diaphragms can also 
cause ignition in explosive mixtures, and the shock 
tube has been used for compaimg the spectra of 
shock-ignited and spark-ignited explosions of similar 
mixtures For spark ignition a small side tube with 
electrodes connected to an mduction coil was added 
For acetylene/oxygen and ethylene/oxygen mixtures, 
there was a marked difference between the shock 
ignition and the spark ignition. With spaik ignition 
the CH bands at 4315 and 3900 A. were relatively 
much stronger than with shock ignition, whereas the 
HCO and especially the OH bands were much stronger 
with shock ignition In all plates with spark ignition, 
CH 4315 A was the strongest feature on the plate, 
whereas with shock ignition OH 3064 A was the 
strongest feature With shock ignition the (2,0) and 
(1,0) OH bands were also quite strong, but with 
spark ignition the (1,0) only appeared famtly and 
(2,0) was not observed The spectrum of the spark- 
igmted explosions was similar to that of steadily 
burnmg flames of smmlar mixtures, but gome 
mnpurity hnes were observed in the explosions, 
these bemg relatively strengthened by raismg the 
pressure The strength of OH and the weakness 
of CH in the shock-gnited explosions suggest 
a greater thermal excitation by the shock wave, 
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and perhaps some change m combustion mechan- 
ism. 

The study of spectra produced by shock waves 
appears to be a promismg way of attackmg certam 
combustion problems, in particular the mode of 
formation and excitation of radicals such as Ca CH 
and OH. 

A. R. FAIRBAIEN 
A G. Gaypon 
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Laboratory Production of the Vegard — Kaplan 
Bands 


Tur Vegard -Kaplan 43x — X*X bands of nitrogen 
(N,) some members of which are thought to occur 
in the spectrum of the upper am, usually require 
rather special conditions for production in the 
laboratory! Wulf and Melvim? and Janm? have, 
however, shown that they are emitted readily from 
discharges through pure nitrogen m conventional 
ozonizers As such tubes are somewhat mconvenient 
to set up and outgas, we have sought to modify 
them and have found the simple form shown dia- 
grammatically m Fig 1 quite effective. The left- 
hand section 18 a piece of ‘Pyrex’ tube, connected to a 
pumping train and sodium azide nitrogen generator 
through a trap cooled m hquid oxygen ‘The central 
section consists of the same tube flattened to a 
roughly circular disk 7 cm in diameter, with its 
plane normal to the paper, and an internal clearance 
of 2-6 mm. The right-hand section 18 a ‘Pyrex’-quartz 
graded seal with a flat quartz end. A Tesla dis- 
charge 1s passed through the central section between 
disk electrodes (A,A’) pressed against rts outer faces, 
and the spectrum observed through the quartz 
window. The discharge 1s a shower of small sparks, 
as described by Wulf and Melvin 


Fig 1 Narrow section of simple discharge tube for excitation of 
Vegard - Kaplan banda 


Like previous workers, we have not found ıt 
possible to eliminate completely the y-bands of NO 
and the 2537 A. lme of mercury. The main ultra-violet 
Vegard — Kaplan bands were obtamed from this source 
at pressures of 7 cem mercury upward Ther intensity 
was highest at about atmospheric pressure, and 
showed no appreciable variation between 76 and 
160 cm mercury, the latter bemg the highest pressure 
used 

We have also found that these ultra-violet Vegard — 
Kaplan bands ean be produced (a) from Tesla discharges 
in mitrogen in cylindrical quartz tubes of up to 5 em. 
diameter, m this case, although less intense at the 
highest pressures than with the flat tube, they could 
be detected at a pressure as low as 1 em. mercury, 
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(b) from discharges through nitrogen in tubes of the 
form used by Jenkms eż ai, and by others», to 
produce the ‘forbidden’ green line of oxygen. This 
has not, however, proved to be a good source and 
we have not succeeded m finding if, like the green 
lme, they are here emitted preferentially from the 
periphery of the discharges or an afterglow 
None of our plates shows the Vegard—Kaplan 
bands in the visible region which have been reported 
from electron-beam discharges through argon and 
nitrogen®, 
N. D. SAYERS 
G. R. TAYLOR 
K Q EmmLEUS 
Physics Department, 
The Queen’s University, 
Belfast 
Oct 14. 
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Measurement of the Doppler Width of 
the 2.5577 Line in the Night Sky 


A DETERMINATION of the Doppler width of the 
45577 oxygen lme in the mght sky spectrum was 
attempted by Babcock!, but lus imstrumentation 
permitted only an estimate of the upper limit of this 
width and hence of the temperature of the emitting 
layer. We wish to report here preliminary results of 
a new study of the à 5577 hne using 1mproved mter- 
ferometric apparatus. 

A Fabry-Perot interferometer of 45 mm aperture 
was placed in front of an f/2 5 photographic objective 
of 7 in. focal length The entire instrument, moluding 
the photographic plate, was m an air-tight enclosure 
with carefully controlled temperature An Eastman 
103a-G photographic plate and a Corning No. GG-7 
filter were used. 

The interferometer plates were coated with multi- 
layer dielectric films Initially, the films consisted 
of nme layers, of which five were zme sulphide and 
four were cryolte, and which gave a reflectance at 
25577 of 98 per cent. With these films the peak 
transmittance of the mterferometer was very low, 
the cause of this was ultimately traced to the fact 
that the plates were flat to within only about 3/20 
According to a theory given by Chabbal?, films of 
lower reflectance would give higher peak tians- 
muttance with no substantial loss of resolving power 
A five-layer film giving a reflectance of 87 per cent 
proved satisfactory and gave good photographs 
with 5 hr exposure to the night sky, whereas an 
exposure of 22 hr with the nme-layer films was 
msufficient 

The observational procedure consisted of the 
following steps (1) The mterferometer was adjusted 
visually using the 45461 Ime from a low-pressure 
mercury arc (2) A photograph was taken of the 
frmges formed with the A 5461 hme from a mercury- 
198 lamp (3) With the photographic plate moved 
to a second position, an exposure to the night sky 
was made On the same photograph was included. 
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Fig 1 Photograph of interference fringes of 4 5577 of the night 

sky and of 45461 of mercury-198 The central fringe 18 of 45577 

and the pairs of fringes are successively 45461 and 45577 going 
outward The bright streaks are star trails 


a set of frmges from the mercury-198 lamp formed 
by & series of several short exposures made durmg 
the course of the exposure to the night sky (4) With 
the photographic plate moved to a third position, 
Step 2 was repeated. The photographs made in 
steps 2 and 4 were compared to check the constancy 
of the adjustment of the mterferometer 

Fig 1 shows an example of the photographs 
obtamed in step 3 with an mterferometer spacer of 
117 mm Of each closely spaced pair of fringes in 
this photograph the mner one ıs due to mercury-198 
and the outer one to 15577 from the mght sky. 
Bright streaks in the figure are star trays Fig 2shows 
an intensity curve derived from a microphotometer 
trace made along a diameter of the fringe system of 
Fig 1 The advantage of having the mercury-198 
fringes on the same photograph as the A 5577 fringes 
1s that by using the mtrinsic width of the mercury-198 
lme as determmed in separate experiments (we are 
indebted to Prof. F A Jenkins for the measurement 
of the width of the à 5461 hne from the mercury-198 
lamp), 16 18 possible to determine the instrumental 
width of the mterferometer under conditions 
prevailing at the time of the exposure to the mght 
sky. 


Is 


Fig 2 





Typical intensity trace of the plate shown in Fig 1, 
reduced from a microphotometer density-trace 
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Doppler widths of à 5577 were deduced from micro- 
photometer traces under the followmg two separate 
sets of assumptions that the mstrumental profile 
for a perfectly monochromatic lme 1s (1) Gaussian or 
(2) resonance shape. Under assumption (1), the 
square of the half-width of the observed profile 1s 
the sum of the squares of the half-width of the 
instrumental contour and the half-width of the 
Doppler contour, while under assumption (2) the 
method of Voigt parameters? must be used 

Our prelmunary results under assumption (1) 
indicate a Doppler width at half-maximum intensity 
of 0 0148 A , which corresponds to a temperature of 
231° K. Under assumption (2) we find a Doppler 
width of 0 0125 A, corresponding to a temperature 
of 155°K An exammation of the mtensity profile 
of the 45577 line as grven by the mterferometer 
mdicates & condition mtermediate between assump- 
tions (1) and (2) 

According to the latest pubhshed work‘, the 
height of the layer emitting A 5577 1s about 250 km 
At this altitude the temperature would be expected 
to be much higher than our results mdicate How- 
ever, more recent unpublished work (Roach, private 
communication) gives about 100 km for the height 
of the layer At the latter height the temperature 
is believed to be about what we find 

We plan to continue this work after makmg ım- 
provements in our apparatus 

We thank Prof John G Phillips, Berkeley 
Astronomical Department, for suggesting this prob- 
lem and for his valuable discussions, Prof. F A 
Jenkms, Department of Physics, for many helpful 
suggestions, and Dr C D Shane, director of the 
Lick Observatory, for providing facilities for making 
the observations 

Davin Q Wark 


Berkeley Astronomical Department, 
University of Califorma, 
Berkeley. 


Jonn M. STONE 
Department of Physics, 
University of Califorma, 
Berkeley 
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Melting Points of Mono-N-n-alkylaniline 
Hydrochlorides 


Ix the course of other work, we have had occasion 
to prepare the series of liquid mono-N -n-alkylanilines 
(C,H;NHCnH.m+1) from m = l tom = 12 We have 
determmed ther refractive mdices and also the 
melimg pomts of ther hydrochlorides’. A plot of 
refractive dex agamst alkyl chain-length for the 
free bases gives a smooth curve characteristic of all 
homologous series in respect of physical properties 
The melting pomt against chain-length curve for the 
solid hydrochlorides ıs, however, very different. A 
large drop m meltmg pomt on passing from anilne 
to monomethylamime hydrochloride is followed by a 
marked zig-zag to a mmmum at m = 6, thence the 
melting pomis rise steadily with a small but defimte 
alternation 
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1 Curves of melting point against alkyl chain-length for 
ig N-n-alkylaniline hydrochlorides , (B) a-n-alkylnaphthalenes 


* The melting point of N-a-pentylaniline hydrochloride has been 
found to be 120°, in agreement with v Braun and Murjahn 
(ref 4), and not as previously quoted bv us (ref 1) 


This kind of behaviour can be paralleled from 
other homologous series. Thus Anderson and Smith? 
find a very similar effect m the «-n-alkylnaphthalenes, 
with a mmimum meltmg point at m = 5, followed 
by an alternatmg rise. This alternating mse is char- 
acteristic of predommantly aliphatic series and recalls 
in particular the rismg periodicity m the melting 
pomts of the aliphatic acids?, and appears to mdicate 
that at about m = 5 or 6 aliphatic character begins 
to predommate in the alkyl-aryl series 
R FosrER 
D Liz Hawwicx 
Dyson Perrms Laboratory, 
University, Oxford 
Oot 16 

! Foster, R , and Hammick, D LI, J Chem Soc, 2685 (1954) 

* Anderson, D G , and Smith, J C, J Inst Petrol , 88, 415 (1952) 

3 Piper, S H, J Chem Soc, 234 (1929) 
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Chemical Composition of the Melanin 
Granule and its Relation to the 
Mitochondrion 


Ir has been suggested that the melanin-contammg 
granules of melanocytes are derived from the muto- 
chondria of these cells The term ‘melanized mito- 
chondria’ has been used for deseribing the melanin 
granules! The mam evidence to support this con- 
tention has been the demonstration of the presence 
m both mitochondria and melanin granules of the 
enzymes succinic dehydrogenase and cytochrome 
oxidase. 

Some information 1s available as to the chemical 
composition of certam muitochondria®*. It was felt 
desirable to obtain comparable information for the 
melanm granule. 
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Melanin granules were isolated from the choroid 
of ox eye by differential centrifugation at 0-4° C. 
Use was made of the high density of the melanm 
granules 1n order to obtam them in a relatively pure 
preparation Usmg a Warmg blendor, the dissected- 
out choroids were homogenized in four times their 
volume of chilled physiological saline The tissue was 
further dismtegrated by grmdmg with sand m a 
mortar. Much of the cell debris was removed by 
two centrifugations at 600 g for 3mm The granules 
were then sedimented by eentnfugation for 30 mm 
at 600 g. The sediment, on microscopical examune- 
tions of smears stamed with methylene blue, showed 
the presence of a small amount of cell debris con- 
taminating the preparation The sediment was then 
homogenized in 1 55 M sucrose (spec. grav. = 1 2) 
using a Potter-Elvehjem type homogenizer. The 
granules were sedimented from this homogenate by 
centrifugation at 1,000 g for one hour The centr- 
fugation ın the sucrose medium effectively separated 
the dense melanm granules from the contaminating 
lighter cell constituents. The sedimented granules, 
were washed twice with distilled water and the 
washings kept for analysis 

The lipid, ribose nucleic acid, soluble and insoluble 
protem and the iron, copper, zme and melanm pig- 
ment content of the granule preparation were 
determined on a dry-weight basis 

Lipid was estimated by extraction m 3.1 chloro- 
form/methanol for 24 hr. at 25°C, followed by 
re-extraciion of the granules in a Soxhlet apparatus 
for 12 hr, using the same solvent. The combmed 
solvent was dried at 80-90°C for 24 hr. and the 
residue weighed Rıbose nucleic acid was extracted 
by the Schmuidt~Tannhauser-Schneider procedure 
and determined as pentose, usmg orcmol agaist a 
xylose standard Soluble protem was estimated as 
nitrogen m the distilled water washings of the granule. 
The washings gave a negative test for ribose nucleic 
acid. Insoluble protem was determmed by a formol 
titration of the ammo-acids hberated by hydrolysis 
of the melanm granule ın bodmg JM potassium 
hydroxide for 12 hr. Melanm pigment was precipitated 
on acidification of the alkalme hydrolysate of the 
granule The pigment was purified by repeated 
solution in alkah and precipitation with acid’. The 
final precipitate was washed three times with distilled 
water, dried and weighed The granules were ashed 
to constant weight Copper and zinc ın the ash were 
estimated as theif dithizone complexes m carbon 
tetrachloride’ Iron was determined as ferric thio- 
cyanate m amyl alcohol. Most of the above de- 
termmations were performed, also, on a homogenate 
of choroid tissue. 

Table 1 gives the analytical data for the melanm 
granule preparation and for the homogenate of 





























Table 1 
AMelanin Choroid Mito- Refer 
Component granule tissue chondrion | ences 
(per cent) | (per cent) | (per cent) 
Melanin pigment 35-10 5-0 
Lipid 1-5 9-13 25-30 (2, 3) 
Ribose nucleic acid | Less than 
03 13-17 0 8-1 6 (6) 
Scluble protein 15-20 — l 63 (2) 
Insoluble protem 10-18 — f 
Carbohydrate 5-10 — — 
Ash ( 4-6 SP — — 
pgm jem ) | (ugm igm ) | (ugm /gm ) 
Copper 25-5! 6-8 — 
Iron 800—950 200-300 200-400 (6) 
Zine 550-900 | 130-150 — 
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choroid tissue Comparable data on the mitochondnon 
are collated from various authors The values given 
are extreme ranges found for several determinations. 
Melanin granule data are corrected for the presence 
‘of contammating sand 

Not accounted for in the above analysis was some 
15 per cent of the granule. This fraction appeared 
to have a nitrogen content of 15-20 per cent It 
contained an acid-soluble red-brown pigment and, 
possibly, difficultly hydrolysable protem The high 
nitrogen content suggests that the fraction not 
accounted for contamed little pid It would appear 
that all or most of the lipid of the granule had been 
estimated by the mitial extraction procedure 

For every constituent, there 1s a great difference 
between the compositions of the melanin granule and 
the mitochondrion Especially significant 1s the low 
hpid and content of ribonucleic acid of the melanin 
granule m contrast to the high content of these 
constituents m the mitochondrion. The high copper, 
zine and iron content of the melanm granule 1s par- 
«acularly noteworthy Most of, if not all, these 
mineral constituents appear to be localized in the 
melanin granule 

The above results do not support the view that the 
mutochondrion 1s converted mto a melanm granule 
by a simple process of ‘melanization’ If a conversion 
does occur ıt would appear to mvolve a drastic re- 
organization of the cell contents. It seems desirable 
to regard the melanocyte as & whole as bemg in- 
volved ın the formation of the melanm granule, 
rather than the granule im isolation 

A further report of the above findings and then 
bearmg on the problem of melanogenesis will, 1t js 
hoped, be published elsewhere 

I wish to thank Prof. Joseph Gillman for his 
invaluable advice and encouragement 


W D Srem 
Department of Physiology, 
and Jomt Nutrition Research Unit of the 
Council for Scientific and Industrial Research, 
and the University of the Witwatersrand, 
Medical School, Johannesburg 
Sept 10 
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Production of Cancer of the Bile Ducts 
with Thioacetamide 


DuatiwG the past ten months, I have been feeding 
rats on thioacetamide with the object of studying 
chronic intoxication induced by that compound 
1 gm of thoacetamide was dissolved m 60 ml 
absolute alcohol, thoroughly mixed with 3,125 gm. 
of MRC powdered rat cubes, and the alcohol 
evaporated off One hundied and fifty rats received 
unlimited amounts of this mixture, fifty had the 
control diet consisting of powdered cubes mixed with 
absolute alcohol m the same ratio as m the experi- 
mental mixture Groups of animals were killed at 
regular intervals from each batch for a careful study 
of the liver pathology 
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The earliest changes of necrosis and monocellular 
infiltration soon gave place to prohferat:on of the 
bile ducts and regeneration of the liver cells After 
feeding for eleven weeks with thioacetamide, localized 
areas of cholangiofibrosis—a term used by Opie! m 
his study of butter yellow (p-dimethylammoazo- 
benzene) tumour formation—appeared and mereased 
progressively until at nineteen weeks they formed 
large nodules indistingwshable.from cancer of the 
bile duct. Less frequently, collections of cystic bile 
ducts also developed, but neither hepatomas nor 
metastases have so far been encountered These 
pathological changes recall those met with m rats 
fed with butter yellow?, and they hkewise develop 
in the same sequence Of the 150 rats exposed to 
thioacetamide, about fifty died before the nmtheweek 
from destruction of the liver, of the thirty-six 
animals lulled between nme and twenty-three weeks, 
twenty-two showed cholangidfibrosis, eighteen bile 
duct cancers and five cystic dilatation of bile ducts 
Several conditions are, of course, not infrequently 
found in the same animal Feeding i15 still going on 
in the remamıng sixty rats. No such changes were 
found m the control rats Under these conditions, 
therefore, 15 appears that thioacetamide 1s a powerful 
cause of bile duct proliferation which culmmates 
frequently m cancer. 

Fitzhugh and Nelson? described liver cirrhosis in 
rats fed with thioacetamide and mentioned tumours 
in two of fifty rats, one said to be a liver cell adenoma, 
the other a “histologically mahgnant tumour origin- 
ating from liver cells”. A more detailed study by 
Rather and his co-workers‘ emphasizes gradually 
developing diffuse fibrosis, nodularity of the liver 
and mcrease in weight of that organ Apparently 
no tumours were discovered Takı et al. describe 
experiments m which groups of rats were fed butter 
yellow alone, thioacetamide for six to eight weeks 
followed by butter yellow, and thioacetamide and 
butter yellow together No tumours developed , but 
the duration of these experiments was rather short 
and details presented are scanty. 

Thioacetamide was mtroduced by Childs and 
Siegler* m 1945 as a medium for the control of orange 
decays It ıs known to penetrate to the juce of 
the orange, and must therefore be considered as a 
possible msk to consumers of oranges I must 
emphasize ‘that the caremogenie effects in rats 
have been obtamed only after prolonged feeding, 
although the quantity of thoacetamide consumed 
by a rat each day cannot have been more than. & few 
milbhgrams 

The investigation, which was suggested by Prof. 
G. R. Cameron, 1s still gomg on and full details will 
be published ın due course 


D N. GurrA 


Department of Morbid Anatomy, 
University College Hospital Medical School, 
London, WCI 
Dee 17. 
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Urinary Excretion of a Substance after 
a Single Dose 


AFTER a single dose of a substance, its urinary 
excretion is commonly highest during the subsequent 
twenty-four hours, and then decreases with time It 
is often desirable to compare different urmary ex- 
eretion-rates, to extrapolate or mterpolate, etc, so 
that any method of plotting the data such that 
the relationship 1s Imear between some functions of 
urmary excretion and time has obvious advantages 

During some work on the metabolism of radioactive 
phosphorus after oral admumstration of a sigle dose, 
we have found that the cumulative excretion of 
phosphorus-82 1s linearly related to the logarithm of 
the tye. Lme A of Fig 1 18 a typical example of 
our findings 
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This linear relationship appears to be a general 
one Thus, hne B is derived from some results 
reported by Van Der Werff, after the subcutaneous 
myection of bismuth-206 in the form of bismuth 
citrate Line C shows another set of results re-plotted 
from the same paper, this time when the bismuth 
was mixed with a charcoal suspension and given by 
intravenous injection This lme shows a discontmuity, 
which may possibly be due to instability of the 
bismuth-charcoal suspension 

Wilkinson and Storey? have published some 
cumulative urmary excretion figures for polyvidone, 
a plasma substitute which 1s not metabolized Lime 
D shows the results from one of their cases, when 
plotted on a logarithmic time-scale This hne shows 
an abrupt change m slope which was not obvious 
when the data were plotted on a lmear time-scale 

We have found this linear relationship very useful 
m our work on phosphorus-32, and we have ex- 
pressed the slope of the hme as the ‘double time 
factor’ This is defined as the quantity Q excreted 
im the urme, such that if a quantity w ıs excreted m 
time £, a quantity x + Q ıs excreted in tıme 2¢. It 
18 numerically equal to the quantity excreted durmg 
the second day It can be shown that 
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(1) 


where ż¿ 1s the intercept of the hne on the tıme axis 
Differentiatmg, we have 


oe 
di 


Thus, the urmary excretion-rates may be expressed 
1n terms of one parameter, the double time factor. 

This method of plottmg the urmary excretion has 
the further advantage that, where there are any 
discontinuities, these become obvious and precisely 
located in time 

It 1s not, however, the only possible way of” 
endeavourmg to fit cumulative excretion figures to 
an equation For example, Haigh and Reiss? quote 

the relationship 


€ = max {1 — exp(— X) b (3) 


where A defines the rate at which 
excretion proceeds, and xzmax is thew 
cumulative urmary excretion when 
this ıs complete Ther figures for the 
cumulative urmary excretion of 1odine- 
131, when plotted on a logarithmic 
time-scale, give the hne Æ of Fig 1 

Equations (1) and (3) are not mutu- 
ally consistent, and a particular set of 
results may prove to be & more or less 
good fit for either The form of 
equation (3) ıs more logically ex- 
plained than that of equation (1), but 
1n 8 few cases tested by both equations, 
in general, it did not lead to better fits. 
Equation (1) has the advantages 
that it is very simple to apply, 
and that its use d es not necessitate 
an estimate of the value of max 
which appears m equation (3), and 
which may be unknown On the 
other hand, equation (1) 18 a d- 
vergent function of x, and m some 
cases, for example hne B, obviously 
cannot hold when £ becomes large 

Acknowledgments are due to the 
British Empire Cancer Campaign for financial 
assistance 
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Action of Ribonuclease on Certain 
Ascites Tumours 


Previous papers! have deseribed the action of 
ribonuclease on the cells of the Ehrlich caremoma 
wn vitro, and the object of the present communication 
18 briefly to record results obtained «n vwo, followmg 
the admunistration of ribonuclease to anımals bearing 
various ascites tumours These experiments involved 
three hundred animals carrying the Ehrlich or Krebs 
mouse carcmomata, or the Walker rat carcmoma 256 

The mean survival-time of the experimental animals 
was determined in relation to the number of mjected 
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Table 1 
Times of Controls | Treated ina ro- 
E injection Bn ean longation of 
(ascites) (days after Nature of injection Survival No survival- No P survival-time 
implantation) ZA time time (per cent) 
Ehrlich care 2 20 mgm ribonuclease 64 (25) 78 (25) | 
001 22 
H 2 3 10 mgm mbonuclease 65 (10) 88 (10) So 001] ~ 36 
» A 8 mgm ribonuclease + 0 1 mgm nucleot 86 (15) 98 (15) <0 05 15 
a į 7,8 | 2 mgm ribonucleasef + 0 1 mgm nucleot 83 (10) 235 (10) <001 183 
— , 8, 11, 13 1 mgm ribonucleaset + 0 1 mgm nucleot 126 (200 | 165 (20) 0 05 32 
ES B care 4,5 ' 2mgm ribonucleaset +01 mgm nucleot 53 (10) 82 (10) «0 05 b4 
alker carc 2, 3, 4,5 | 5 mgm ribonuclease + 5 mgm nucleot 65 (10) 10} (9) | «005 54 














T Ribonuclease purified by chromatography fi à 
t Excluding one animal in which the bunor d ED 


cells. Confirming the results obtamed by Goldberg 
et al, the curve giving the relation between the 
number of cells mjected and the mean survival-time 
shows three distinct parts The first corresponds to 
inoeula very rich in cells, when the mean survival 
tune does not vary significantly if the number of 
cells moculated 1s more than 1 milhon The second 
„part of the curve shows that below this mut the 
mean survival-time varies 1n proportion to the density 
of the inoculum Finally, a third section, correspond- 
ing to the development of sold tumours, extends 
towards high survival-tames and is hmited by the 
minimum number of cells, of the order of 10,000, 
necessary for transplantation In the present expen 
ments, doses of between three and thirty milhon 
cells were used ‘Treatment began at least two days 
after umplantation Equal numbers of control and 
treated animals were used m each experiment, and 
the results were exammed statistically The enzyme 
was admumustered mtraperitoneally by a smgle or 
daily injection (the latter bemg the more effective), or 
by injection at mtervals of several days, and two 
lands of ribonuclease preparation were employed 
(1) Armour’s ‘RNase’ purified by chromatography , 
the largest and most important fraction was used 
(peak D), (2) commercial Armour’s ‘RNase’ The 
sample employed contamed 25 per cent of non- 
protem material of low molecular weight and 75 per 
cent of material homogeneous m the ultra-centrifuge 
but separable by chromatography mto inactive 
ribonuclease (10 per cent), partially active ribo- 
nuclease (25 per cent), fully active ribonuclease 
(60 per cent) and a further 5 per cent of a protein 
impurity without proteolytic activity 
In the majority of cases mixtures of ribonuclease 
and nucleotides were employed, since other work had. 
indicated the importance of the latter for enzymatic 
action! This point will be discussed in further detail 
elsewhere 7 
The ribonuclease solutions were freshly prepared 
and steriized by Seitz filtration, ther pH bemg 
that of the physiological salme or sterile distilled water 
used as a control The results (Table 1) show that 
the treatment induces a significant morease m mean 
survival-time These observations must be considered 
im relation to those of Klem‘, who showed that 
moculation with tumour cells of which the ribonucleic 
acid content had been reduced by storage at 4°C 
was less effective than with fresh cells, ıb appears 
probable that cellular multiplication can m fact be 
modified through changes m the level of ribonucleie 
acid mm proliferating cells It is also of interest to 
compare these results with those obtamed with 
amphibian eggs*, and with those of Brachet with 
onion roots®. In these cases similarly, ribonuclease 
iiffusmg across the cell membranes had a very clear 
ati-mitotic effect The present results appear to 


^ 


indicate that 16 is possible enzymatically to mfluence 
the ribonucleic acid and growth-rate of mpidly 
proliferating cells by an action possibly similar m 
principle to that of xanthme oxidase upon spontaneous 
mammary carcmomata of the mouse, as described 
by Haddow’. 
I wish to thank Profs A Haddow, F Bergel and 
P C Koller for criticisms and suggestions 
L Lzpoux* 
Chester Beatty Research Institute, 
Royal Cancer Hospital, 
Fulham Road, 
London, 8 W 3 
Nov. 27. 
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Deoxyribose Nucleic Acid Values in Tumour 
Cells with Reference to the Stem-cell Theory 
of Tumour Growth 


Recent technical developments have moereased the 
accuracy and scope of photometric measurements of 
deoxyribose nucleic acid on Feulgen-stamed nuclei 
By using the scarning photoelectric device's? ın con- 
junction with the cell-crushing method, 16 1s possible 
to make accurate measurements not only on inter- 
phase nuclei, but also on cells m mitosis It has been 
shown that wncrease of deoxyribose nucleic acid occurs 
during interphaset; Hence measurements of the 
deoxyribose nucleic acid durmg mitotic stages are not 
subject to variation due to this synthesis 

A series of measurements of deoxyribose nucleic 
acid ın cell nuclei of the Krebs’s 2 and Ehrlich’s mouse 
ascites tumours have been made and the results are 
shown m Figs I and 2, the non-tumour mflamma- 
tory cells provide a useful marker for the diploid 
value of deoxyribose nucleic acid (2c) A wide spread 
of figures for the acid content about the octoploid 
value (8c) 1s obtamed for cells at metaphase (stand- 
ard deviations Krebs’s + 7 5, Ehrlich’s + 6 3) If 
all these cells at metaphase completed division then 
a similar spread would be expected for cells at telo- 
phase, which, however, show only a small scatter 
about the tetraploid figure (4c) (standard devia- 
tions — Krebs's +042 Ehrheh's + 0 54) Smee 
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a metaphase of 8c will normally give rise to telophases 
of 4c, this suggests that m this material normal 
division with successful cell-cleavage occurs mainly 
among cells which at metaphase contam approx- 
mately the 8c amount of deoxyribose nucleic acid, 
and which are balanced in the genetical sense The 
cells which at metaphase depart from the 8c value 
of deoxyribose nucleic acid (that 15, unbalanced cells) 
probably arise from non-4e telophase cells produced 
by the occasional abnormal division of an 8c meta- 
phase The non-8c metaphases form a large proportion 
of the sample, and if these cells lmger at metaphase 
for long periods this would explam the relative 
scarcity of non-4e telophases (which were not de- 
tected m the present measurements) from which 
they may be derived. Incomplete reduplication of 
the chromosome complement durmg mterphase may 
also be & factor in the production of non-8c meta- 
phases The metaphase cells which do not divide 
probably undergo restitution or division without cell- 
cleavage, and as a result restitution nuclei, bı- 
nucleate and multi-nucleate cells are fairly common 
ın these tumours. Lasnitzki has arrived at similar 
conclusions of reconstruction from metaphase, on the 
basis of cytological evidence, ın the $37 sarcoma and 
T2146 ascites tumours? 

These observations agree with the iesults of other 
workers on which the recent stem-cell theory of 
tumour growth is based. According to this theory 
only a fraction of the cells m the population are 
capable of normal and regular mitosis, and tumour 
growth is thus due mamly to the division of these 
stem cells, which produce not only new stem-cells 
but also the rest of the population. This phenomenon 
has been described ın ascites tumour material by 
Levan and Hauschke’ and Makmo and Kano? on 
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Fig 1 — Krebs's ascites tumour Unshaded, tumour cells 


shaded, non-tumour cells 
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Fig 2 SEhrheh’s ascites tumour Unshaded, tumour cells 
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the basis of chromosome counts. Accurate count: 
are possible only at metaphase, and the stem-cel 
theory was derived from the observation that : 
characteristic mode of chromosome numbers per 
sisted throughout many generations of transplants 
The results presented here would appear to suppor 
the stem-cell theory of tumour growth 

A simular scatter of metaphase values and a smal 
spread of telophase values has recently been observet 
m & carcinoma of the cervix uteri m man?. If thi 
phenomenon ıs of general occurrence m humar 
tumours, then in estimatmg the rate of proliferatior 
of a tumour ıt ıs necessary to ascertam the propor 
tion of cells at telophase m the biopsy section, a: 
well as the total mitotic mdex. 

The spread of deoxyribose nucleic acid values fo 
cells at metaphase m the Krebs’s and Ehrlich’s ascites 
tumours agrees with the histograms of chromosomr 
numbers m the same tumours reported by Hauschke 
and Levan’? This is to be expected smce an accurate 
measurement of deoxyribose nucleic acid m 8 mitoty 
stage 1s related to the number of chromosomes presen 
in the cell, provided that the variation m deoxy 
ribose nucleic acid content of mdividual chromosome 
is small. The advantage of the method of deoxy 
ribose nucleie acid measurement presented here 1s tha 
if makes possible the determmation of chromosom 
numbers, not only at prophase and metaphase, bu 
also at anaphase and telophase, and under condition 
when visual counting methods cannot be used Thi 
will be discussed m a sueceedmg publication!” 
Further investigations are bemg made by thi 
technique with special reference to immunogeneti 
aspects of tumour growth and will be reporter 
elsewhere. 
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I am grateful to Prof J. T Randall, Dr H B 
Fell and Dr. P M. B. Walker for valuable advice 
and encouragement. My thanks are also due to 
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- Davies for discussion, and to Prof. P C. Koller and 
Dr. Alma Howard, who provided material. I am 
indebted to the Medical Research Council for the 
award of a scholarship which enabled this work to 
be done. 
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Identification of Hypocalcified and 
Demineralized Areas in Sections of 
Human Enamel 


HrrmERTO, poorly calafied areas in the enamel of 
ground sections of teeth have been detected either 
by their permeability to stains msolubility m dilute 
acid or by ther low absorption of soft X-rays (so- 
called Grenz-rays) Gottheb, Diamond and Apple- 
beum! came to the conclusion that “it 18 impossible 
by means of microscopic ground section study, to 
differentiate between enamel m the matrix stage and 
fully ealeified enamel". Durmg the preparation of 
ground sections of teeth with obviously poorly 
calcified areas of enamel, we were struck by the 
appearance of these areas when sections were exam- 
ined m water by transmitted and reflected hght By 
transmitted hght they appear opaque, while the 
normal enamel ıs translucent or transparent, by 
reflected hght they appear white. When cleared and 
mounted ın the routine histological manner, they 
become translucent, and it is often difficult to dıs- 
tinguish them from normal transparent or translucent 
enamel, but they can be distinguished from pig- 
mented enamel by the lack of brown pigmentation 
Usmg these criteria, we were able to show, m proved 
cases of immature acid-soluble enamel, almost com- 
plete agreement between the dark areas m the water- 
mounted sections and those observed on an X-ray 
negative after exposure to soft X-rays (Figs 1 and 2) 
The soft X-rays used were produced by a commercial 
type ‘Raymax’ tube with a tungsten target and 
operated at 20 kV peak and about 3m amp emission 
current. 

It was also found that some areas of white or brown 
opaque enamel, as observed on the enamel surface 
by reflected light and obviously poorly calcified, 
were soluble m acid In some cases it was difficult 
to obtam a clear picture of a reduced concentration 
of calerum salts m sections of these areas using the 
soft X-rays (also noted by other workers), but with 
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Fig 1 Ground section, mounted and photographed m water, 
of a grossly visible brownish opaque hypocaicified area in the 
cuspal enamel of a molar 


Fig 2 Grenz-ray photograph of the same section 
the water-mounted specimens a well-defined area of 
opacity was always obtemed. The evidence suggests 
that exammation of ground sections in water pro-_ 
vides a means whereby areas of poor calcification 
can be detected The method, however, 1s essentially 
qualitative and does not satisfactorily show differences 
m the degree of concentration of calcium salts The 
best results are obtained by studying photographic 
prints of the sections and, where desirable, comparing 
them with prints of soft X-ray negatives. It i: also 
clear that solubility m acid ıs not a test for all degrees 
of hypocalenfication 

This work suggests that poorly calcified areas in 
the enamel may be divided into two main types, 
according to whether the factors retarding calcifica- 
tion acted before or after the critical pomt of matura- 
tion (that is, solubility of the enamel matrix) is 
reached. The first type consists of immature enamel 
in which the matrix is msoluble m dilute morganic 
acids and is pre-critical in origm, the second type 
consists of soft enamel which 1s soluble in aeids and 1s 
post-critical in origin. Post-critical hypocaleification 
when exammed in water-mounted sections shows less, 
or an absence of, the yellowish appearance which is 
seen m immature enamel or pre-critical hypocaleifica- 
tion This latter ıs quite distinet from the brown 
pigmentation seen in cleared sections of normal 
enamel Exammation of ground sections also sug- 
gested that post-critical calcification durmg tooth 
development does not proceed from the tips of the 
cusps or incisal edges as at the critical stage of 
calcification or maturation, but m an ‘mcremental’ 
direction. While we are unable to differentiate in 
all cases, with certamty, pre-critical from post- 
critical hypocaleification m water-mounted sections, 
the disimection between hypocalerfied and mature 
hard enamel is clearly shown 

While both pre- and post-entical hypocalerfied 
opaque areas can be seen in the gross specimen, 
sections of apparently normal teeth when mounted 
m water may show opacities which on clearing appear 
as either transparent or brown pigmented areas or 
bands along meremental layers or strie of Ret®us 
The brown or transparent bands which appear opaque 
when exammed m water would seem to be hypo- 
calerfied Our findings agree with those of Thewhs?, 
who found that only a certam percentage of pig- 
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mented and transparent areas gave evidence of less 
than normal concentration of calcrum We also 
observed that the appearances and distribution of 
brown pigmented enamel were profoundly affected 
by clearmg agents. 

When ground sections of enamel showing advanced 
carious lesions without cavitation are exammed m 
water and by soft X-rays, a simular correlation to 
that described above between the opacity m water 
and the area of low absorption of the X-rays exists, 
and suggests that the water technique may be used 
to identify areas of demunerahzation Evidence of 
demineralization m early carious lesions is often 
difficult to obtam or mconclusive usmg soft X-rays, 
but with the water technique, the opacity is con- 
sistentdy present 

We have also noted that the early white carious 
lesion ıs soluble ın acid, whereas the deeply stained 
brown. lesion tends to be msoluble m dilute morganic 
acids This appears to be due to a change in the 
‘character of the enamel protem consequent upon its 
permeation by material from the mouth 

Thanks are due to Dr E L Yates, of the Physics 
Department, for hus help with the soft X-ray work, 
and to Dr J Thewhs, of the Atomic Energy Research 
Estabhshment, Harwell, for his criticisms of the 
investigations I also wish to thank the Medical 
Research Council for an expenses grant 

J J Hopson 
Department of Oral Pathology, 
University, Sheffield 
Oct 11. 
1 Gottlieb, B deo M,and Applebaum, E , Amer J Orthodont , 


82, 365 ( 
2Thewhs, J, Spec Rep Sez, No 238, Med Res Coun (1940) 


Do Tracers measure Fluxes ? 


TRACERS are used extensively ‘for the purpose 
of measuring the absolute flux of a substance through 
a membrane from, say, side A to side B m the 
presence of a flux from B to A Often the system 
18 in a steady state and the two fluxes are equal, 
but the rate of appearance of tracer atoms (z’) on 
side B remote from their origm (side A) 1s used as a 
measure of the flux .4 — B, with due mathematical 
allowance for any back flow of 2’, B > A. 

When this technique is applied to measurement of 
water permeabihty of cell walls, the rate of move- 
ment per unit difference of concentration of isotopic 
water 1s sometimes less by a factor as high as 50 
from the rate of movement resultmg from a unit 
difference of water concentration imposed by the 
presence of dissolved salts! Frog skin shows similar 
anomalies? As a further example of anomalous rate of 
tracer movement, there is the fact that the flux of 
potassrum ions through muscle cell membranes 1s less 
when found from the rate of transfer of potassrum-42 
than when it is deduced from the membrane con- 
ductivity on the assumption that potassium ions 
carry nearly all the current 

The purpose of this communication 18 to suggest 
that the rate of transfer of a tracer across a membrane 
may bear no direct relation to the absolute flux 
thrqugh the membrane, this is not to umply that 
the tracer has any peculiar properties The explana- 
tion 1s of the same kind as the one recently demon- 
strated by Hodgkm and Keynes! Suppose the 
membrane is several times as thick as the traversmg 
molecule (x or x’) and that there can be a series of 
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molecules (zzz) m file m a narrow pore or channel. 
Collision of an a’ on side A can lead to formation of 
the file z’ax with displacement of an æ into the 
solution on side B. If the next molecular event is a 
collision on side B, the original gæs ıs restored, no 
tracer has passed, yet the fluxes A > B and B< A 
are one unit. To transfer # to side B requires a 
succession of events of probability less than unity, 
yet each event can contribute one molecule to one 
or other flux Thus, when the pore 1s long and thm 
on. the molecular scale, the rate of transfer of x’ does 
not measure the flux A — B. Only when the mole- 
cules in the pores can pass freely side by side, or 
when the membrane ıs so thin that a file does not 
exist, can one expect tracer movement to be pro- 
portional to the real flux The process when there 
are long pores recalls Bernal and Fowler’s explana- 
tion® of the rapid diffusion of hydrogen 10ns where 
an ion at one end of an aqueous medium can displace 
one from the other end without moving there itself 

In the system described, if an osmotic unbalance 
exists between A and B, the greater collision-rate 
on, the high-activity side (say, B) will tend to lead 
to the file bemg filled with molecules (x) from that 
side, and this would reduce the rate of transfer of «' 
agamst the osmosis There could be many collisions 
of x’ with side A which lead to ejection of an a mto 
side B, but the probability of z' making its way mto 
B against the net movement due to osmosis would be 
small Thus here an osmotic unbalance can affect 
the rate of diffusion of tracer, im distinction to the 
case 1n free diffusion A sumilar situation has been dis- 
cussed recently by Ussmg* The argument would 
apply to diffusion of a solute if solvent passage 
through the pores mterfered with or assisted passage 
of solute A possible example of this effect has been 
observed (Harris, unpublished results) on the move- 
ment of sodmm from muscle, if water is moved 
osmotically from the cells, there seems to be some 
added efflux of sodium 1ons 

It ıs pertinent to remark here that some explana- 
tions of the anomalous rates of water movement have 
mvoked a bulk flow of water due to an osmotic 
unbalance. As ported out by Chmard’, osmotic 
unbalance does not cause bulk flow 

C EDWARDS 
E J Harris 
Department of Biophysics, 
University College, 
London, WC 1 
Oct. 12 
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Incidence of Hzmoglobin C in the ‘Coloured’ 
Population of Cape Town 


HÆMOGLOBIN C, an electrophoretically abnormal 
variant of human hemoglobin, has recently been 
reported from West Africa by Lehmann and Eding- 
ton! In the United States, from which the abnormal- 
ity was first described, Smith and Conley? found the 
hemoglobm OC trait in 2 per-cent, and Schneider? in 
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3 per cent, of American negroes. The American 
negro has an average meidence of the sickle-cell trart, 
which 1s dependent on another abnormal hemoglobin, 
of about 8 per cent! The sickle-cell gene was brought 
to America from Africa by the slave trade , 16 seems 
possible that the same may be true of the gene for 
hemoglobin C. In West Africa, Edington and Leh- 
mann’ found hemoglobin C to be present m 12 per 
cent and sicklmg m 20 per cent of two hundred 
negro out-patients Thus the incidence of hemo- 
globm C m African populations, for many of 
which the sickling meidences are known, will be of 
imterest 

The ‘coloured’ population of Cape Town 1s derived 
from European, Hottentot, Bantu and Malay 
elements In the seventeenth century also one ship- 
load of slaves from West Africa was imported mto 
the Cape settlement The Bantu elements came 
chiefly from Madagascar and Mozambique, while the 
‘Malays’ were from India and Ceylon as well as from 
the Malay Archipelago’ The meidence of sickling 

- in the coloured population ıs 0 6 per cent? 

Blood specimens sent to the laboratory for routme 
serological tests were examuned for abnormal hemo- 
globins by paper electrophoresis All age-groups 
and both sexes were represented among the subjects, 
but adult females predominated A modified appar- 
atus of Kunkel and Tisehus? was used, with What- 
man’s No 1 filter paper and a barbitone buffer of 
pH 8 6 contammg 1 84gm diethylbarbituric acid and 
10 3 gm per litre of 1ts sodium salt Washed packed 
red cells were diluted with approximately two volumes 
of buffer and lysed by freezing and thawing The 
hemoglobm preparations were run for 3 hr at a 
potential gradient of about 12 V [ecm., and the 
patterns stamed with bromphenol blue. In 219 
examunations, two examples of a hemoglobm of 
similar mobility to hemoglobm C were found In 
each case the abnormal hemoglobin was associated 
with & normal component, m the typical form of the 
hemoglobn C trait Both occurred m clinically 
healthy females attendmg an antenatal clic, 
and the findmgs were verified by repeated runs 
alongside specimens from known carriers of sickle- 
cel hemoglobm. Fig 1 shows three typical 
patterns 

The meidence of hæmoglobin C in the Cape coloured 
population thus appears to be about 0 9 per cent, 
that 1s, of the same order as the sickling medence 
Further studies of this and other African groups 
are in progress 
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Fig 1 Electrophoretic patterns from bearers of the hemoglobin 
C trait (the arrow points to the C component), the sickle-cell 
frat (SO T) and a patient with sickle-cell angma (SCA) 
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I am grateful to Prof. J. V. Neel, of the University 
of Michigan, for encouragement, and to Dr I. D. 
Davids for help m obtammg specrmens 

PETER BRAIN 

Department of Pathology, 

University of Cape Town. 

Oct 5 
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Tum discovery of hemoglobin C has recently been 
followed by that of hemoglobm E!. Hamoglobm C 
is usually identified by its behaviour on paper 
electrophoresis i» alkalme buffer Hemoglobm E 
behaves so sumularly m this mvestigation that a newly 
found abnormal hemoglobm showmg the properties 
of hemoglobm C can only be identified. as such after 
comparison with both E and C This seemed particu- 
larly portant when Dr P Bram discovered the 
hemoglobm C tra: m Cape colomed individuals. 
Hemoglobin C has been found m American, negroes 
and m the Gold Coast, but so far 1t has not yet been 
possible to demonstrate rts presence ın East Africa 
On the other hand, hemoglobin E has been found 
in Asiatics, particularly in Siam? and recently m 
Ceylon’. As the Malays have contmbuted consider- 
ably to the Cape coloured element, 1t was important 
to see whether the hemoglobm C was m fact C 
and not E By the kmdness of Miss Virginia Minnich, 
a sample of hemoglobin E trait was made available, 
and ıt was possible to ascertain that what has been 
described as hemoglobm C in West Afmea‘, and 
particularly the newly found hemoglobin C of Dr. 
Brain, were m fact hemoglobm C 

H LEHMANN 

Department of Pathology, 

St Bartholomew’s Hospital, 

London, E C 1. 
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Endoparasitism in Trombiculid Mites 


Enporarasirism has hitherto been considered 
exceptional among the trombiculid mites and con- 
fined to the two genera Hannemana and Endo- 
trombicula, the larve of which bury themselves in 
the skm of amphibians Recent discoveries have, 
however, shown that endoparasitism 1s much more 
widespread among the Trombiculidae than has been 
suspected Some of the endoparasitic forms are indeed 
very common but have been overlooked. Two dis- 
tmet habits are recogmzed burrowing in the skm, 
and living m the nasal cavities 

Intranasal species of trombiculids were first found 
by one of us while searching for pulmonary mutes 
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in rodents of Central Africa (Ruanda-Urundi and the 
Belgian Congo}. A total of nme such species in 
four genera/subgenera (some of which are as yet 
undescribed), mostly related to Schoutedenzchaa, Jadm 
and Vere and the Gahrhepunae?, have smce been 
found m the Congo More than eight other mtranasal 
species have been found m Malaya and Borneo, 
mostly belongmg to Dolowa (sensu lato) and to the 
Huschongasta «ndaca, group? A related species, D. 
oculacola (Wom , 1952) from Ceylon, 1s conjunctival. 
The intranasal species occur at all depths m the 
nasal cavities, and it is recommended that the entire 
head be split open after leaving 16 1n. the refrigerator 
overnight—this does not kill the mites. A most 
mteresting findmg in the Malayan rain-forest ıs that 
the spufy rat Rattus rajah, which 1s peculiar m bemg 
unusually lightly mfested by external trombiculids 
(only three per rat), 1s the most heavily mfested by 
the mtranasal species (about seventy per rat). The 
same has been observed 1n the Congo for the Gambia 
rat, Crcetomys dassumalus 

The second endoparasitic habitat 1s hypodermal or 
mtradermal, the larve being either embedded m pits 
or even encysted and in some cases showing signs 
of metamorphosis in situ. The genus Endotrombicula 
itself appears to comprise slightly modified species of 
Schongasta which infest the skm of amphibians— 
this genus 18 now under revision. In the Congo, 
fifteen species ın four genera (includmg Gahrhepunes) 
have been found to be hypodermal m rodents, 
while Lieut -Colonel R. Traub (Traub, R, and 
Morrow, Mary L, m the press) has found a hypo- 
dermal species of Gahrhepw, nr. decora Wom, 1952, 
in a rat m North Borneo. 

These endoparasitic forms are of exceptional 
taxonomic importance as well as of great biological 
interest It ıs to be hoped that this communication 
will stimulate a wider attention to them 

J R Aupy 
Institute for Medical Research, 
Kuala Lumpur, Malaya 
P H VERCAMMEN-GRANDJEAN 
Laboratoire Médical Provineial du Kivu, 
Bukavu, Belgian Congo. 
Nov. 1. 
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Polychaeta New to the British Isles 


In a recent survey of the littoral and sub-littoral 
Polychaeta of the Isle of Man, about seventy of the 
species found were new to the area and to the Insh 
Sea generally Among these are sixteen species which 
do not appear to have been recorded previously from 
the British Isles. The new records are 


Hesionidae Podarke pallida Claparéde (ref 1) 
Pilargidae Annstrosylhs groenlandica McIntosh (ref 2) 
Nephthydidae Nephthys rubella Michaelsen (ref 1) 
Eunicidae Staurocephalus neglectus Fauvel (ref 1) 
Paraonidae Paraoms gracias Tauber (ref 3) 

Paraoras fulgens (Levinsen) (ref 1) 

A suecica Ehason (ref 3) 

Arurdea (Cirrophorus) branchiata (Eblers) (ref 4) 
Apistobranchidae Apistobranchus tullberg: (Théel) (ref 5) 
Spionidae Scolelepw eta, (Keferstein) (ref 1) 
Ctenodrilidae Zeppeluma dentata Monticelh (ref 1) 
Capitelhdae Camtomastus mmmus Langerhans (ref 1) 
Maldanidae Pramllura longissuma Arwidsson (ref 7) 

Nicomache trispinata Arwidsson (ref 1) 
Terebellidae Polycwrus plumosus (Wollebaek) (ref 6) 


Amaea trilobata Sars (ref 1) 
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Of these, the most interesbng are Ancwtrosylhs 
groenlandica and Ardea branchiata. The former 
species was previously known only from the Davis 
Straits’, the latter from South Afriea!, and m each 
case from a smgle specimen only. Neither has been 
recorded since the original description 

A previous record of Scolelepis cilvata from the 
Isle of Man referred to specimens from a sea-water 
storage tank*, while the present record is the first 
from a natural habitat 

Of the remaming species, Capitomastus minvmus 
is recorded at Naples and Madeira, and Zeppelina 
dentata at Naples only!, all the rest are recorded 
from Scandmavia, the North Atlantic, the North 
Sea or the English Channel, and their occurrence m 
the British Isles 1s not surprising. 

A fuller account of the survey 1s m preparation. 

Evs C. SOUTHWARD 
The Laboratory, 
Citadel Hill, Plymouth. 
Oct. 12. 
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Role of Pectic Enzymes in the Verticillium 
Wilt Disease of Cotton 


THe mechanism by which Vertwhwum dahlae 
produces symptoms of wilt disease m young cotton 
plants has been mvestigated by assaying solutions 
from cultures of the pathogen on liquid media for 
the following activities : (a) protopectinase, from the 
tıme taken to macerate standard slices of potato 
tuber tissue, (b) pectmesterase, from the rate of 
liberation of acidic groups from a, solution of a high 
methoxyl pectin , (c) toxicity, from the rate of killmg 
of parenchyma cells of potato tuber slices, (d) wilt- 
ing, from the time taken to cause irreversible wilting 
of cotton shoots, (e) vascular browning, from the 
degree of discoloration of the vascular elements of 
cotton shoots. 

Fitrates from cultures on a synthetic medium 
contamung sucrose, potassrum nitrate and mineral 
salts had little protopectmase activity, little or no 
pectimesterase activity, were relatively non-toxic to 
parenchyma cells and caused little vascular brownmg. 
Cotton shoots placed m these solutions wilted 
wreversibly in 8-10 hr Similar results were obtamed 
after the solutions had been dialysed or autoclaved. 
When shoots were placed ın these culture filtrates, i 
was observed that wilting was greatly delayed when 
conditions were unfavourable for transpiration. It 
was also noted that wilted shoots did not recover on 
transfer to water unless the lower part of the stems" 
wasremoved In experiments m which water-uptake 
and water-loss from shoots placed m culture filtrates 
were followed gravimetrically, 135 was seen that while 
loss of water was only shghtly reduced, uptake of 
water was greatly retarded by these filtrates 

Solutions from cultures on a liquid medium con- 
tammg glucose, ammonium sulphate, pectm and 
muneral salts had quite different properties These 
solutions had high protopectmase activity, and caused 
reversible wiltmg of shoots in 8-10 hr., these 
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shoots also showed pronounced brownmg ‘The 
filtrates had little or no pectinesterase activity. On 
autoclaving, protopectmase activity was lost and 
toxicity to parenchyma cells was very much reduced, 
as was also the ability to cause vascular browning. 
The wiltmg activity of these solutions was, however, 
little affected. 

It would seem, therefore, that the ability of 
these culture filtrates to cause wilt cannot be 
ascribed to enzyme activity, the development of 
other, equally characteristic, symptoms of disease 
such as vascular brownmg may well, however, be 
caused by the activity of one or more enzymes A 
certain amount of evidence has been obtamed which 
indicates that the enzymes responsible for proto- 
pecimase activity may be active in this respect. 

In recent work of a sumiar nature with the wilt 
disease of tomato plants caused by  Fusarvum 
oxysporum f lycopersicis?, pectmesterase was con- 
sidered to play an 1mportant part ın the development 
of typical disease symptoms Since culture filtrates of 
^V. dahhae had little or no pectinesterase activity, this 
enzyme played no part m the development of wilt 
symptoms in the experiments described above. It 
may also be noted that a highly active peotinesterase 
preparation from orange peel was far less effective in 
producing disease symptoms than were the culture 


filtrates 
M Kamat 
R. K. S. Woop 
Botany Department, 
Imperial College of Science and Technology, 
London, S8 W 7. 
Oct. 19. 
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Physiological Disease of Rice attributable 
to Iron Toxicity 


In the course of an investigation on the influence 
of the intensity of reduction of a submerged soi on 
the growth and yield of rice, ıt was observed that 
three of the twenty-seven treatments studied ex- 
hibited symptoms strongly suggestive of a wide- 
spread disease of rice of unknown cause, described 
imn the hterature as ‘mentek’ m Java}, ‘penyakit 
merah’ in Malaya‘, browning disease in Ceylon®*, 
and under various local names 1n India and Burma?:;* 

The symptoms were first observed about five 
weeks after transplanting in submerged soil, when 
brown spots began to appear on the older leaves. 
Gradually, the tips of these leaves took on a reddish- 
brown colour which spread towards the base, especially 
along the edges As the disease progressed, these 
parts turned brown, dried up and curled mwards. In 
the early stages, the younger leaves and the unaffected 
parts of the older leaves were green, but with time 
the younger leaves also began to show the brown 
speckhng, while the older leaves finally dried up 
completely giving the plant a scorched appearance. 
The closest exammation of the lesions on the leaves 
failed to reveal the presence of any suspect organism. 
The effect on growth, flowermg and final yield varied 
with the severity of the disease In mild cases growth, 
+hough retarded, was not seriously affected and rapid 
recovery was made about the time of heading. The 
yield of grain was not appreciably below that of 
the unaffected plants The severely affected plants 
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were markedly stunted, tillered poorly, headed late, 
and produced thin, narrow panicles with a high pro- 
portion of sterile florets Roots of the diseased plants 
were poorly developed, coarse m texture, and dark 
brown m colour, m contrast to the profuse fine- 
textured, reddish-brown roots of the unaffected 
plants. 

These symptoms are somewhat akm to those of 
potassium deficiency, and have, m fact, been ascribed 
to 165255, However, m view of the high initial level 
of exchangeable potassium in these experiments, 
potassium deficiency may be excluded as the direct 
cause of the disease. The chemical analyses of the 
percolates taken from the pots at mtervals durmg 
the period of growth appear to provide an explana- 
tion of the disturbance A close associatior® was 
noted between the severity of the disease and the 
concentration of reduced products, especially ferrous 
iron, in the percolates This ıs summarized in Table 1 


Table 1 











Av wt (gm) per pot of Ferrous iron (ppm) 














Symptoms plan in percolates on 
Gran Straw Roots 17/8* 3/9 6/10 
None 28 2 61 4 30 0 82 206 800 
Mud 23 6 534 25 7 35 8 816 | 364 
Moderato | 166 41 0 16 3 888 | 207 435 
Severe 49 20 8 146 275 525 











* Thus, 16 days after flooding and transplanting 


The symptoms were absent in the treatments m 
which (a) there was drainage, (b) there was a hgh 
mutial concentration of nitrate, (c) submergence was 
delayed (d) sodium nitrate was added to retard the 
reduction process. 

We have no first-hand experience with the disease 
under field conditions, but a consideration of the 
followmg features? of the disease has led us to the 
view that the disturbance observed under greenhouse 
conditions and the physiological disease described 
m the hterature probably have & common cause 
(a) the disease affects only lowland rice, (b) 16 18 
associated with very poor dramage, (c) 16 appears 
when fields have been unduly long under water prior 
to plantmg, (d) drammg the fields 1s a common 
remedial measure We hesitate to make any general 
recommendations from this hmited study, but we 
suggest that any remedial measures should be 
directed towards reducmg the accumulation of 
ferrous iron. Among the practical ways of domg this 
are- delaying submergence after transplanting, pro- 
viding controlled subsoil drainage, mimimizing the 
addition of organic matter, and using sodium. nitrate 
to retard the reduction process 

Further experiments are ın. progress and a detailed 
report will be published elsewhere. 

F. N. PONNAMPERUMA 
R BRADFIELD 
M PERCH 
Department of Agronomy, 
College of Agriculture, 
Cornell University, 
Ithaca, New York 
Oct. 12. 
1 Goor, G A. W van de, Neth J Agne Ser, 2, 44 (1954) 
3 Ramah, K, Int Rice Comm News Letter No 3 (1952) 
3 Vecht, J van der, Pemb Bala: Besar Penj Pert No 113 (1983). 
*Johnston, A, Int Rice Comm News Letter No 10 (1954) 
5 Grist, D H, “Rice” (Longmans, Green and Co, London, 1953) 
*Joachun, A W E, Admin Rep Direc Agric Ceylon (1950) 
* Alyer, S P, Proc Ind Acad Sci, 28, B, 202 (1948) 
"Saran, A B, Curr Sev 18, 378 (1949) 
* Kulman, L W, cited in refs 2 and 3 
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The Gregarious Setting Reaction of 
Barnacles as a Measure of Systematic 
Affinity 

Previous expermnents have shown that cyprids 
are stimulated to settle and metamorphose by contact 
with the epicuticle of barnacles of ther own species!. 
Other species are comparatively ineffective in pro- 
moting settlement The question remamed whether 
other species have any stimulating effect at all and, 
if so, whether closely related species are more effective 
than barnacles of other familes. To mvestigate this, 
seven parallel series of twenty-five expermnents were 
carried out In each expermnent twenty freshly 
collected cyprids of Balanus balanowes were presented 
with # flat stone, weighing between 5 and 15 gm and 
of rough granite, 1n a crystallzmg dish holding about 
250 ml of sea water. In one of the series the stones 
were bare In five other series two or three recently 
detached and active adult barnacles, belonging 
respectively to the five species listed m Table 1, were 
placed on top of each stone Some of these species 
differed from B balanoides m profile and activity, 
Vernuca bemg flatter and Chthamalus less active 
The setting behaviour of cyprids is considerably 
affected by surface topography? and water currents 
(Crisp, private communication), so & seventh series 
of experiments was moluded, m which disarticulated 
shell plates of B balanowdes were laid flat on the 
stones, there bemg no live adult barnacles to disturb 
the water 


Table 1 
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After twenty-four hours, the numbers of cyprids 
which had cemented themselves to the stones were 
recorded (Table 1) Many settled on stones bearmg 
adults or shell plates of their own species, and sig- 
nificant numbers settled on those bearmg other 
species belonging to the same family (Balanidae). 
Elmmus modestus had about as much effect m 
stimulating settlement as Balanus crenatus, a fact 
agreeing with the evidence from the anatomy of 
both adults? and larvae‘ that these two genera are 
very closely related. The representatives of the 
other famuihes of sessile barnacles (Verrucidae and 
Chthamalidae) had no appreciable stimulating effect, 
presumably because them epicuticles are too 
different, m chemical composition or minute sculptur- 
ing, from that of Balanus. 

Evidently the discrmmmatory powers of gregarious 
larve can. be used to provide evidence of the degrees 
of relationship between related species. Is 1s mtended 
to mvestigate the mterrelationships of the British 
species of Sperorbis (Serpulidae) by this method. 
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Spirorbis provides very favourable material for such 
experments®, and the genus needs systematic revision. 
E W. KNIGHT-JONES 
Marme Biology Station, 
University College of North Wales, 
Bangor. Oct. 26. 


1 Knight-Jones, E W, and Crisp, D J, Nature, m E d (1953) 
Knight Jones, E W , Bra J Exp Biol , 30, 584 (1953) 


‘Crisp, D J, and Barnes, H,J Amm Ecol , 28, 142 (1954) 


3 Darwin, C , “A Monograph of the Subclass Cirripedia", 2, Balanidae 
(Ray Society, London, 1854) 


* Knight-Jones, E W, and Waugh, G Duncan, J Mar Biol 
Assoc U K , 28, 413 (1949) Jones, L W G, and Orsp, D J, 
Proc Zool Soc Lond , 123, 765 (1954) 


ë Knight-Jones, E W J Mar Bol Assoc U K 30, 201 (1951) 


Independence in Publication 


MR Arraor Bryant once told a story which 1s 
typical, one hopes, of the sturdy mdependence of 
the British people A dock strike was on, and 
enormous lorries were gomg m and out with umpressive 
notices “By the authority of H.M. Government", or 
“By permission of the TUC”. Among them was a 
tiny donkey cart, driven by a httle old man with a 
bashed-in bowler on the cart was a notice “By 
my own bloody authority”. 

In the pages of Nature, and of other journals, are 
many papers whose authors find 1t necessary to thank 
the Director of This, or the Chief Scientist of That, or 
the Ministry of Somethmg or Other, for permission 
to publish them There 1s nothing magmably secret 
about most of these, durmg the past year they have 
dealt with such matters as boiler scale, aircraft 
noise, paper electrophoresis, mternal stress in glass, 
the sexing of the confused flour beetle and the agemg 
of quartz crystals Senator McCarthy 1s unlikely any 
more to make trouble between Brita and the 
United States because of such revelations nor could 
a sensible director of research feel anything but 
amused shame that anyone should need to ask Ins 
permission to reveal them 

Could not this nonsense stop? It would still be 
possible, if they wished, for the chief scientists, who 
are really quite amiable people, to follow the example 
of the late Lord Knutsford of the London Hospital, 
at the end of a meeting over which he presided — "And 
now I have one particularly pleasant duty to per- 
form—to propose a unanimous vote of thanks to 
myself for the excellent manner m which I have 
conducted the business" The occasional performance 
of a simple rite of that kid would obviate the 
necessity of requirmg authors to thank (for example) 
the Director of Pedicular Research m the Mmustry 
of Provocation for allowing them to publish ther 
results (say) on the mean free path of msect vectors 
of disease 

This letter 1s published without the permission of 
the professor of physiology m this College. 

A V. Hm 

Department of Physiology, i 

University College, 

London, WC1 Dee. 17 


[Prof Hill's anecdote m the first paragraph of his 
communication reminds us of the early days of the 
War. As soon as war was declared, 16 seemed that 
the majority of motor-cars appeared in the streets 
labelled “ARP”, “CD”, “Doctor” and a high per- 
centage just vaguely ‘“‘Priortty” One day m a 
London street we saw a car labelled “Just me".— 
Eprrors ] 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk, * are open to the public) 


Monday, February 7 


7. INSTITUTION OF ELEOTRICAL ENGINEERS (at Savoy Place, London, 


nd & 2, at 530 p m —Duseussion on “The Problem of Radio Inter- 


SOCIETY OF ENGINEERS (at the Geological Society, Burlington 
House, Piceadilly, London, W 1 ma 4 d — 
Presidential Address ap PR Pe Pe HS TEYIOE 


UNIVERSITY OF LONDON (at King's College, Strand, London, W C 2 
at530pm—Dr G B J effery,F RS “Universities and the ‘euch 


Profession" * (From a series of T 
Education” ) ( 1es lectures on “Loohing Forward in 


ROYAL GEOGRAPHICAL SOCIETY (at 1 Kensington Gore, London 
S W7), at 830 pm —Mr Duncan Carse "South Georgia Survey" 


Tuesday, February 8 


INSTITUTION OF BRITISH AGRICULTURAL ENGINEERS (at the Institu- 
tion of Electrical Engineers, Savoy Place, London, W C2), at 2 15p m 
—HMr F S Mitchell and Mr G Shepperson “The Effects of Mech- 
amical Treatment on the Drying Rate of Hay in the Field? * 


PaysioaL SOOTY, LOW TEMPERATURE GROUP (in the Lecture 
Theatre of the Science Museum, Exhibition Road, London, S W 7), 
at 480 pm —Symposium on “The Properties of Sohd Argon" 


= ZOOLOGICAL SOCIETY OF LONDON (at the Zoological Gardens, 
"Regent's Park, London, N W 1), at 5 pm zSSeientafio Papers i 1 


UNIVERSITY OF LONDON (at Bedford College, Regent's Park, London, 
N W 1), at 515 pm —Prof Max Black (Cornell Universty) ‘The 
M of Necessary Statements" * (Further lectures on February 11 


INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Societ; 
Burlington House, Piccadilly, London, W 1), at 5 30 p ur. Ar E Y 
Bruce, Mr R F Strickland-Constable and Prof D M Newitt “The 
Mechanism of Drying of Solids” 


INSTITUTION oF CIVIL ENGINEERS (at Great George Street, West- 
munster, London, S W 1), at 5320 pm —Mr C D C Brame “The 
Effect of Storage on Sewerage Design" 


INSTITUTION OF THE RUBBER INDUSTRY (at the Royal Society of 
Tropical Medicine and Hygiene, 26 Portland Place, London, W 1), 
at 530 pm—Mr E R Amery “Some Practical Aspects of Auto- 
matic Control in the Rubber Industry", 7 pm —Mr G E Bessey 
Pose of Whiting and other Calcium Carbonates used as Fillers 
in Rubber" 


SOCIETY FOR ANALYTICAL CHEMISTRY, PHYSICAL METHODS GROUP 
(at the Chemical Society, Burlington House, Piccadilly, London, W 1), 
at 630 pm —Meeting on “Solvent Extraction” 


Wednesday, February 9 


PARLIAMENTARY AND SOIENTIFIO COMMITTEE (in the River Room, 
Howe Hotel, Strand, London, W C 2), at 11 30 a m —Annual General 
eeting 


INSTITUTE OF PETROLEUM (at 26 Portland Place, London, W 1), 
at 530 pm—Dr © G Wilhams “Applicational Research in the 
Petroleum Industry” 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, London, W C 2), at 530 pm —Mr J K S Jowett and Mr 
G O Evans “A Study of Commercial Time Lost on Transatlantic 
Radio Cireuts due to Disturbed Ionospheric Conditions", Mr A M 
Humby, Mr C M Minnis and Mr R J Hitchcock ‘Performance 
Characteristics of High-Frequency Radio Telegraph Circuits” 


SOCIETY OF CHxMIOAL INDUSTRY, FooD Group (at the Chemical 
Society, Burlington House, Piccadilly, London, W 1), at 630 pm — 
Mr D S Miller “The Nutritive Value of Fish Proteins", Mr L C 
rent “Some Aspects of the Photochemical Oxidation of Ascorbic 
Acid” 


INSTITUTION OF MECHANICAL ENGINEERS, APPLIED MECHANIOS 
GROUP (at 1 Birdcage Walk, Westminster, London, 8 W 1), at 6 45 p m 
—Duscussion on “The Use of Models” 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (joint meeting 
with the Reading University Chemical Society, at the University, 
Reading), at 8 pm —Sir Wiliam Penney, FRS “Explosions” 


Thursday, February 10 


Roya, Sooty (at Burlington House, Piccadilly, London, W 1), 
ıt 4 30 pm—Mr G M Sisson “The Research Activities of Grub 
Parsons" 


INSTITUTE OF PHYSICS, INDUSTRIAL SPECTROSCOPY GROUP (at 47 
Belgrave Square, London, S W 1), at 530 pm —Prof W M H 
Greaves, FRS “Astronomical Spectroscopy” 


UNIVERSITY OF LONDON, BRITISH POSTGRADUATE MEDICAL FED- 
ERATION (at the London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W C 1), at 530 p m —Dr T S Work “Pro- 
tein Biosynthesis” * (From a series of lectures on “The Scientific 
Basis of Mediome” ) 


UNIVERSITY OF LONDON (n the Electrical Engineering Theatre, 
University College, Gower Street, London, W C 1), at 5 30 p m —Dr 
Cullen “The Measurement of Microwave Power using Electro- 
Mechanical Forces" * (Further lectures on February 17, 24 and 
March 3) 
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ROYAL AERONAUTICAL SOCIETY (at Saunders-Roe Club House, 
Cowes, Isle of Wight), at 7 pm —Prof A D Baxter “Problems 
and Prospects of Rocket Propulsion for Aircraft" 


Friday, February 11 


ROYAL ASTRONOMICAL SOCIETY (at Burlington House, Piccadilly, 
London, W 1), at 4 30 p m —Annual General Meeting 


UNIVERSITY OF LONDON (at the London School of Economies and 
Political Science, Houghton Street, Aldwych, London, W C2), at 
5pm —Prof A Bertrand (Ecole Nationale d'Administration, Paris) 

The Recruitment and Trainmg of the Higher Civil Servants m the 
United Kingdom and in France—a Comparative Study” * 


INSTITUTION OF MECHANICAL ENGINEERS (at 1 Birdcage Walk 
Westmmster, London, S W 1), at 530 pm —Mr L W Bryant an 
Mr C F Cowdrey “Effects of Velocity and Temperature of Dis- 
charge on the Shape of Smoke Plumes from a Funnel or Chimney” 


NORTH EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
Gn the Lecture Theatre of the Miming Institute Neville Hall, Newcastle- 
upon-Tyne), at 615 pm —Prof J A Pope and Dr J Titageorge 

‘Temperature Measurements on Marme Diesel Engine Pistons” 


INsTITUTE OF PHYSICS, NON-DESTRUOTIVE TESTING GROUP (at 
47 Belgrave Square, London, S W 1), at 680 pm —Mr S Jefferson 
"Industrial Applications of Radioactive Isotopes” 


BRITISH ASSOCIATION OF CHEMISTS, LONDON SEGTION (at the 
Wellcome Institute, 183 Buston Road, London, N W 1), at 7 pm — 
Mr J E Davies ‘Work Study as Applied to the Chemical Plant 

ayout" 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9pm-Dr A B Pippard ‘Superconductivity” 


Saturday, February 12 


BRITISH PSYCHOLOGICAL SOCIETY, NORTHERN BRANOH (at the 
University, Leeds), at 2 30 p m —Symposium on “Communication” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

LECTURER IN HORTIOULTURE—Ihe Clerk of the Governors, Essex 
Institute of Agriculture, Writtle, Chelmsford, Essex (February 12) 

SENIOR ANALYTIOAL CHEMIST (with a degree or equivalent quali- 
fication, and preferably with experience in water, sewage and trade 
waste analysis), and a JUNIOR ANALYTICAL CHEMIST (with a degree 
or equivalent qualification), m the Laboratones of the Pollution 
Prevention Deparsment, Severn River Board—The Clerk, Severn 
River Board, Portland House, Church Street, Great Malvern, Worces- 
tershire (February 12) 

RESEARCH FELLOW (organic chemist with experience of research, 
preferably on natural products) IN THE DEPARTMENT OF CHEMISTRY, 
at the University College of the West Indies—The Secretary, Inter- 
University Ccuneil for Higher Education in the Colonies, 1 Gordon 
Square, London, W C1 (February 15) 

CHEMIST or Paysicist, Experimental Officer grade (with at least 
HSC (science) or equivalent, and preferably with some knowledge 
of electronic equipment), at a Mimstry of Supply Research Establish- 
ment, near Bridgend, Glamorgan, for experimental work on the 
chemical and physical properties and the measurement of performance 
characteristics of pyrotechnic svstems—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), 26 King Street, 
London, S W 1, quoting F 18/5A (February 19) 

FaARWS DIRECTOR AND LECTURER (with a degree or diploma in 
agriculture, together with practical farm management experience) 
IN FARM MANAGEMENT—The Principal, Royal Agricultural Ccllege, 
Cirencester (February 19) 

METALLURGIST (with a good honours degree ın metallurgy or equiv- 
alent professional qualifications, a good knowledge of physical metal- 
lurgy and of technology of engineering and constructional materials, 
including light alloys and/or special steels), at the Central Research 
Estabhshment, National Coal Board, Isleworth, Middlesex, to carry 
out research on metallurgical problems arising 1n mining operations— 
The National Coal Board, Estabhshments (Personnel), Hobart House, 
Grosvenor Place, London, S W 1, quoting TT/918 (February 19) 

DEPUTY DIRECTOR OF THE INSTITUTE OF EpUcATION—The Regis- 
trar The University, Leeds 2 (February 21) 

PHYSIOIST or MATHEMATICIAN (with a first- or second-class honours 
decree m physics or mathematics), at the Ministry of Supply Head- 
quarters, London, zo investigate data reduction associated with ballistic 
mstrumentation with 4 view to improving methods of presentation of 
results and to introducing methods of analysis applicable to automatic 
computing machines—The Ministry of Labour and National Service, 
Technical and Scientific Register (K), 26 King Street, London, S W 1, 
quoting A 7/5A (February 24) 

ENGINEER (with a good honours degree in mechanical engineering 
or equivalent professional qualifications, and preferably some ex- 
perience in research) at the Central Research Estabhshment, National 
Coal Board, Isleworth, Middlesex, to carry out research on under- 
ground transport of coal—The National Coal Board, Establishments 
(Personnel), Hobart House, Grosvenor Place, London, 8 W 1, quoting 
TT/922 (February 26) 

EOTURER or ASSISTANT LECTURER IN SOCIOLOGY, and a DEMON- 
STRATOR IN PHARMACOLOGY—The Registrar, The University, Leeds 2 
(February 26) . 

Starr TUTOR IN SCIENOE (Physics) IN THR DEPARTMENT OF ADULT 
XEDUCATION— The Registrar and Secretary, The University, Bristol 8 
(February 26) 

LECTURER IN APPLIED MATHEMATICS— The Registrar, King’s 
College, Newcastle-upon-Tyne (February 28) 

LECTURER IN THE DEPARTMENT OF LOGIO AND METAPHYSICS—Tho 
Secretary, The University, Edinburgh (February 28) 
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LEOTURER (with an honours degree in physiology and experience 
imn teaching experimental Physiology to honours students) IN THE 
DEPARTMENT OF PHYsIOLOGY—The Secretary, Bedford College, 
Regent's Park, London, N W 1 (February 28) 

READER IN EXPERIMENTAL PHYSIOS at Queen Mary College—The 
Academie Registrar, University of London, Senate House, London, 
W €1 (March 3) 

CHEMIST, Assistant Experimental Officer or Experimental Officer 
grade (with H NC m chemistry or equivalent qualification, and good 
experience of modern methods of analysis), for the mmeral analysis 
of plants—The Secretary, East Malling Research Station, near Maid- 
stone, Kent (March 5) 

CHAIR OF APPLIED SCIENCE, with spectral reference to engineering, 
tenable at the Imperial College of Science and Technology—The 
Academic Registrar, University of London, Senate House, London, 
W Cl (March 7) 

LECTURER or ASSISTANT LECTURER IN GEOGRAPHY at the University 
of Malaya, Singapore-—-The Secretary, Inter-University Council for 
Higher Education in the Colonies, 1 Gordon Square, London, WC1 
(March 15, 

a eG OFFICER (with a good honours degree m chemistry, 
biochemistry or botany, a sound knowledge of organic chemistry, and 
a keen, interest 1n the living plant) IN THE BIOCHEMISTRY SECTION 
for research on the biochemistry and metabolism of the frut tree— 
The Secretary, Hast Malling Research Station, near Maidstone, Kent 
(March 15 

een or SENIOR LECTURER (graduate in physics, extensive 
research experience of solid state physics and preferably of semi- 
conductors) IN THE DEPARTMENT OF APPLIED PHYSIOS—The Registrar, 
College of Technology, Manchester 1 (March 19) 

RESEARCH FELLOW IN ELECTRON Paysics—The Registrar, The 
University, Edgbaston, Birmingham (March 26) 

CHAIR OF CHEMICAL TEOCHNOLOGY-~The Secretary, The University, 
Edinburgh (March 28) 

SorEeNTIFIO OFFICER (with a good honours degree and a keen interest 
in field entomology, and preferably with research experience) IN THE 
ENTOMOLOGY SxOTION for studies on Tortricids and leaf hoppers 
associated with tree and bush fruits—The Secretary, East Malling 
Research Station, near Maidstone, Kent (April 15) 

ICI RESEARCH FELLOWS IN CHEMISTRY, PHYSICS and allied sub- 
jects—for example, PHARMACOLOGY, ENGINEERING and METALLURGY 
—The Registrar, The University, Manchester 13 (April 30) 

BIOCHEMICAL TECHNICIAN (preferably with experience of mano- 
metric techniques or in the isolation of natural products), and a 
TECHNICIAN IN THE PHYSICAL CHEMISTRY LABORATORY, for work 
particularly concerned with spectroscopic techniques—The Chester 
Beatty Research Institute (Institute of Cancer Research, Royal 
Cancer Hospital), Fulham Road, London, S W 3, quoting “Bio- 
chemistry” or “Spectroscopy” 

ENGINEERS and PHYSICISTS (with a first- or second-class honours 
degree or equivalent in physics or engineering) IN THE INSTRUMENTA- 
TION SECTION, Royal Aircraft Establishment, Farnborough, Hants, 
for (a) research m techniques and instrumentation for the measure- 
ment and recording of physical quantities arising from tests im am- 
craft and missiles, and (b) research on electronic circuits and equipment 
for flight test, wind tunnel and allied aeronautical research purposes 
—The Ministry of Labour and National Service, Technical and Scien- 
tific Register (K), 26 King Street, London, S W 1, quoting A 13/5A 

EXPERIMENTAL OFFICER (with HSC (science) or equivalent, and 
a knowledge of physical chemistry, and preferably some metallurgical 
experience), at the Royal Aircraft Establishment, Farnborough, 
Hants, for research work on metal extraction processes —The Ministry 
of Labour and National Service, Technical and Scientific Register (K), 
26 King Street, London, S W 1, quoting F 19/5A 

HEADMASTER (graduate 1n science and experience of the organiza- 
tion and admmustration of technical schools, and appropriate teaching 
experience) of a Technical High School at Dacca, Pakistan—The 
Ministry of Labour and National Service, Almack House, 26-28 King 
Street, London, 8 W 1, quoting A-12/P i 74/58 

Paysicisr (with at least HSC (science) or equivalent, and prefer- 
ably with experience 1n metallography or 1n the operation and servicing 
of electron microscopes) at a Ministry of Supply Research Establish- 
ment in South East London, to assist ın work mvolving the application 
of microscope technique, 1ncluding electron microscopy, to metallurg- 
ica] and explosive properties—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), 26 King Street, London, 
8 W 1, quoting A 8/5A 

POSTGRADUATH STUDENTSHIPS IN (8) APPLIED GENETICS AND 
PLANT BREEDING, and (b) PLANT PaRYSIOLOGY—The Secretary, Empire 
en Growing Corporation, 12 Chantrey House, Eccleston Street, 

ondon, S 

RESEARCH ASSISTANT (with a first-class honours degree in metallurgy, 
physics or chemistry) for university work on structure of alloys of 
high melting point—Dr W Hume-Rothery, F BS , Inorganic Chem- 
istry Laboratory, South Parks Road, Oxford 

RESEAROH FELLOW (organic cheinist with experience of research, 
preferably on natural products) IN THE DEPARTMENT OF CHEMISTRY, 
University College of the West Indies—The Secretary, Inter- 
University Council for Higher Education im the Colonies, 1 Gordon 
Square, London, 1 

SCIENCE AND MATHEMATICS MasTER—The Headmaster, Gordons- 
toun School, Elgin, Morayshire 


REPORTS and other PUBLICATIONS 


(not included wn the monthly Books Supplement) 


Great Britain and Ireland 


Aero Research Technical Notes Buletin No 142 Synthetic 
Resin Glues in the Building Industry Part 1 Some Notes on New 
Timber Roof Trusses built with *"Aerohte" 800 Pp 6 (Duxford 
Aero Research Limited, 1954 ) [1911 


NATURE 


February 5; 1955 ve. izs 


Building Research Station Digest No 70 (October, 1954) Some 
General Principles of the Lighting of Buildings Pp 8 (London 
HM Stationery Office, 1954) 3d net 191) 


Imperial College of Science and Technology (meludmg The Roya 
College of Science, The Royal School of Mines, and the City anc 
Guilds College) Proceedings of the Conference of Industrial Represent 
atives—No 8, convened by the Vacation Work Committee of the 
Imperial College Union—London, 20th October, 1054 Pp m+29 
(London Imperial College of Science and Technology, 1954) [1911 

Memoirs of the Royal Astronomical Society Vol 67, Part 1 
Photographic and Photovisual Magnitudes of 7m-10m Stars on the 
+ 15? Selected Areas By A Beer, R O Redman and G Q Yates 
Pp 50 (London Royal Astronomical Society, 1954) 20s non 

Laboratory Ammals Bureau Collected Papers, 1054 Volume 2 
The Design of Animal Houses Pp 75+7 plates (London Lab. 
oratory Animals Bureau, MRC Laboratories, 1954) 7s 6d [941] 

Department of Scientific and Industrial Research Road Researct 
Laboratory Road Research Technical Paper No 33, Further Studie: 
on the Compaction of Soil and the Performance of Compaction Plant 
By Lewis Pp vi+46+8 plates (London HM Stationen: 
Office, 1954) 3s net n 

Committee on Air Pollution Report (Cmd 9322) Pp 80 (Lon 
don HM Stationery Office, 1954) 2s Gd net 911 

Report of the Nature Conservancy for the year ended 30th Septem. 
ber 1954 Pp iv--55--4 plates (London HM Stationery Office 
1954) 33 net 2011 
Department of Scientific and Industrial Research Pest Infestatior 
Research Bulletin No 1 Fumigation with Methyl Bromide Unde: 
Gas-Proof Sheets By W Burns Brown Pp vi+388+8 plates 
(London HM Stationery Office, 1954) 2s 6d net [801] 

The Rationalis Annual, 1955 Pp 81 (London C A Watts anc 
Co, Ltd , 1954) 5a cloth, 2s 6d paper 301: 

Report on the Work of the British Council for the year endei 
i March 1954 Pp v+105 (London British Council, 1054 f 

8 ? 

Freshwater Biological Association Scientific Publication No 14 
A Key to the British Freshwater Leeches, with Notes on their Ecology 
By Dr K H Mannand Dr E V Watson Pp 21+1 plate (Amble 
side Freshwater Biological Association, 1904 ) 2s 0d 301: 

Aur Ministry Meteorological Office Handbook of Weather Messages 
Part 2 Codes and Specifications Second edition (MO 510b) Pp 
xx+113 (London HM Stationery Office, 1954) 4s 6d net [801 

British Museum (Natural History) Expedition to South-Wes 
Arabia, 1937-8 Vol 1, Nos 25-26 Lepidoptera Rhopalocera By 
A G Gabriel Hemiptera Reduviidae By N © EX Miller Pp 
cL PW plates 18-21 (London British Museum (Natural History) 

H d 


01: 

Bulletin of the British Museum (Natural History) Entomology 
Vol 3, No 8 Neue Notiophygidae (Coleoptera) Von Hans John 
Pp 297-313--plates 13-17 7s 6d Vol 3, No 10 A Review of the 
Aedes Scutellaris Subgroup, with a Study of Variation in Aedes Pseudo 
seutellaris (Theobald), (Diptera Culicidae ) By Elizabeth N Marks 
Pp 347-414+plate 18 183 Vol 3, No 11 New Genus and Some 
New Species of the Chauliodini (Megaloptera) By D E Kimmins 
Fp. le tis 8s (London British Museum (Natural History) 

Hilger Journal No 1 (November 1954) Pp 8 (London ger 
und Watts, Ltd , 1954 ) [$011 


Other Countries 


Astronomical Papers prepared for the use of the American Ephemery 
and Nautical Almanac Vol 18, Part 5 Perturbations of the Five 
Outer Planets by the Four Inner Ones By G M Clemence Pp 
365-406 70 cents Vol 15, Part 1 Theory of the Rotation of the 
Earth Around Its Center of Mass By Edgar W Woolard Pp 166 
150 dollars Vol 15, Part2 The Mass of Saturn and the Motion of 
Jupiter 1884-1948 By Hans G Hertz Pp 167-216 70 cents 
(Published by the Nautical Almanac Office, US Naval Observatory ) 
(Washington, D C Government Printing Office, 1954 ) (1911 

Physikertagung Innsbruck Hauptvortage von der Gemeinsamen 
Jahrestagung 1953 des Verbandes Deutscher Physikalscher Gesell 
schaften und der sterreichischen Physikalischen Gesellschaft 
Herausgegeben von H Auer, E Bruche und E Stemmaurer Pp 
m4198 (Mosbach/Baden Physik Verlag, 1954) 19 2 D 
mar 2 

Indian Forest Bulletin No 175 (New Seres) Timber Mechanic 
Interlocking of Gram in Indian Timbers y V Lımaye 
Pp u+4+2 plates 10 annas, ls No 182 (New Series) Cellulose 
and Paper Indigenous Cellulosic Raw Materials for the Productior 
of Pulp, Paper and Board Part20 Chemical Pulps from Eupatorun 
odoraimu Linn (Assam-lota) By R V Bhat and M G Karmk 
Pp ii+9 Sannas, 9¢ (Delh| Manager of Publications, 1964 ) [241} 
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The use of Permutit lon Exchange Materials in many 
roles distinct from water treatment, has resulted in the develop- 
ment of numerous new industrial processes giving improved results and 


R mvt \1 ION EXCHANGE MATERIALS 


lower running costs. Some materials now available are — 


Zeo-Karb Na A sulphonated coal product containing 
both strong and weak acid groups 


Zeo-Karb 215. A nuclear sulphonated phenol resin 
containing also hydroxyl groups 


Zeo-Karb 225. À unifunctional cross linked sulphon- 
ated polystyrene resin 1n bead form of high capacity 
and exceptional chemical and physical stability 


Zeo-Karb 226. A unifunctional cross linked metha- 
crylic acid resin in bead form containing only 
carboxyl groups as the 1on active groups 


De-Acidite E, A high capacity anion exchange material 
of medium basicity 


De-Acldite FF A unifunctional very highly basic 
anion exchange resin in bead form based on cross 
linked polystyrene and containmg quaternary am- 
monium groups, 


De-Acidite G A unifunctional weakly basic anion 
exchange resin 1n bead form based on cross linked 
polystyrene and containing diethylamino groups e 


De-Acidite H. A material similar to * De-Acidite G” 
but containing dimethylamino groups 

Blo-Deminrolit. A mixed cation and anion exchange 
resin for demineralisation in a single column 
Decalso F. A synthetic sodium aluminium silicate 
suitable for the separation and concentration of 
vitamins and hormones 


Decolorite. A resin of high porosity for removing 
colour from solutions 

Permaplex C-10. A highly selective cation exchange 
resin membrane containing SO;,H groups 


Permaplex A-10. A highly selective anion exchange resin 
membrane contaimng quaternary ammonium groups. 


For full techmeal information please write to THE PERMUTIT COMPANY LIMITED Head Office and 
Laboratones Dept V H 92, Permutit House, Gunnersbury Avenue, London, W 4 Telephone CHIswick 6431 


Permutit lon Exchange Materials — Made in Britain by British Labour 


"NU 





"CHARLES HEARSON 


68 WILLOW WALK, BERMONDSEY, LONDON, S.E.1. 











. . . Individually planned and designed for 
their particular purposes Over half a century 
of widespread experience of different types of 
Laboratories enables us to offer suggestions 
&nd designs based on the best of present-day 
developments 


Our Technical Department 1s always available 
for free consultation and advice 


Some Laboratortes recently equipped by us: 

Productton ,......... J Lyons & Co. Ltd. 
Bouttne .......... Express Dairy Co. Ltd, 
Research, Routine, ete.... Glaxo Laboratortes 


Chemual...... University College, London 


With acknowledgments to Glaxo Laboratories Ltd. 


Š & COMPANY E B 
ee TED : 
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LECTURES AND COURSES 


BIRKBECK COLLEGE 
(UNIVERSITY OF LONDON) 
SESSION 1955-1956 BEGINS MONDAY 
OCTOBER 3, 1955 
Part-time (Evening) Courses provided for In- 
ternal Degrees in the Faculues of Arts and 
Science and for the Academic Postgraduate Dip- 
loma in Psychology Facilities also provided for 
part-ume and full-time students reading for higher 
degrees in arts and science Applications for 

ndmussion should be made before June 1 
Pamphlet and form of applicauon may be ob- 

pen from thc Registrar, Birhbeck College Malet 
treet, 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
(TECHNICAL OPTICS SECTION) 

A course ol eight lectures and an accompanying 
practical course on Thin Film Opucs, by Dr W 
Weinstein, will be given on Tuesdays and Thurs- 
days at 430 pm, commencing Tuesday, Febru- 
ary 22, 1955 Fee for eight lectures, 2 gns , ond 
for practical course 4 gns 

For further details apply to the Registry 
Imperii College Prince Consort Road SW7 


UNIVERSITY COLLEGE 
LONDON 
(GOWER STREET, WC 1) 

Four lectures by Dr S R Elsden (University 
of Sheffield) enutled * Resprratory Mechanism 
1n Bacteria " will be given on Thursdays, Febru- 
ary 10, 17, 24, March 3 nt 445 pm 

‘Admission free, without ucket 

E L GUETERBOCK 
Secretary 


UNIVERSITY SOL EOE 


(GOWER STREET wen 
Dr E E Snell (University of Texas) will give 
a Public Lecture enutled “The Relationship of 
Structure to Cauwlyuc Acuvities of Vitamin Bs” 
on Monday, February 14 at 445 pm 
Admission free without ticket 
GUETERBOCK 
Secretary 


UNIVERSITY COLLEGE 
LONDON 
FREE PUBLIC LECTURES, SPRING TERM 


February 18, at 530 Professor F 
Bergel, Attempts at Chemotherapy of Malignant 
Diseases Monday February 28 March 7, 14 
at 445, Dr Joseph Needham New Light on 
Physico-Chenucal Aspects of Morphogenesis 
Complete list of public lectures from Publica- 
tions Officer, University College London Gower 
Street WC 1 (stamped envelope required) 


UNIVERSITY OF LONDON 


Two lectures on (i) “ Psychology nnd Inter- 
national Relations" and (1) “ Uses nnd Limita- 
uons of the Experimental Method in Social 
Psychology " will be given by Professor Otto 
Klineberg (UNESCO) at 530 pm on February 
bs e 15 at University of London Senate House, 

Admission free without ticket 

JAMES HENDERSON, 
Acndemic Registrar 


OFFICIAL APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 fo 64 Inclusive, or a woman aged 18 to 
59 inclusive unless he or she, or the employment 
ts excepted fram the provisions of the Notification 
of Vacancles Order, 1952 


UNIVERSITY OF MANCHESTER 
ICI FELLOWSHIPS 

Applications are invited for the above Research 
Fellowships, founded by Imperin] Chemical Indus- 
wies Ltd tenable in the University and available 
for research in chemistry, physics and allied sub- 
jects—e ge pharmacology engineering metallurgy 
The value of the Fellowships will be within the 
range of £600 to £900 per annum according to 
qualifications and experience 

Regulations governing the award of the Fellow- 
ships may be obtamed from the Registrar the 
University Manchester, 13 to whom appheanons 
should be sent not later than April 30 1955 





Friday, 
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SOUTH Ree COMMISSION COMMONWEALTH of AUSTRALIA 


RANTINE 
reat 

Applicavons are invited for tbe post of Plant 
and Animal Quaranune Officer with the South 
Pacific Commission. The successful applicant will 
be appointed for a period from two to three 
years, nnd will be stationed at the Commission s 
headquarters mm Noumea New Caledonia The 
Plant and Animal Quarantine Officer is required 
to carry out investigauons, etc, relating to the 
control of plant and animal pests, diseases, and 
weeds in the South Pacific including supervision 
of a rhinoceros beetle research programme, op- 
eration of an information centre and reporung 
service and improvement of control and prolec 
uve measures Applicants should have a univer- 
suy degree with good scienufic qualifications and 
mature experience :n the field of plant or anımal 
pests or diseases and their control and prevention 
including quarantine measures Fluency in 
English and French is very desirable Commenc- 
ing'sslary will be determined according to qualifi- 
cations nnd experience, but will be not less than 
£Sig 1600 plus a post allowance of £Stg 540 
(single) or £Stg 901 (married) 

Further information. obtainable from the Secre 
tary-General, South Pacific Commission, Noumea 
New Caledonia, to whom applications, supported 
by a detailed curriculum-vitae. should be sent by 
March 31, 1955 


UNIVERSITY OF LONDON 

Applications are invited for ICI Research 
Fellowships im Biochemistry, Chemistry, Chemo- 
therapy, Engineering Metallurgy, Pharmacology 
Physics or allied subjects tenable from October 1 
1955, normally for three years in the first m- 
stance Salary not less than £750 per annum, 
with family allowances and FSSU 

Information and appbcauon forms can be ob- 
tained from the Academic Registrar University 
of London, Senate House, WC1 Applications 
must be received not Inter than April 16 1955 


THE FOOT-AND-MOUTH DISEASE 
RESEARCH INSTITUTE 


Applications are invited for a post of Research 
Assistant (female) Duues are concerned with 
research on serology of viruses Qualifications 
should preferably include BSc (bacteriology) 
The post is superannuable and salary in accord- 
ance with nauonolly agreed scales related to age, 
qualficobons and experience These are Assistant 
Experimental Officer grade (£372 nt age 21, rising 
by bag? increments to £540) or Scientific Officer 
grade (£467 by ten increments to £750) 

Applications staung age, qualificauons, details 
of past and present appointments and accom- 
panied by the names of three referees should be 
addressed to the undersigned meat 


Secretary 





Pirbriaht, 
Surrey 


NATIONAL COAL BOARD INVITE APPLI- 
cauons for the undermentioned superannuable ap- 
poinuments nt London Headquarters m the 
Pneumoconiosts Field Research (n long-term jn- 
vestigauon into the incidence of pneumoconiosis 
among mine _ workers) Scienufic Technical 
Officers Grade II or III (salary scales £515 by £20 
to £735 male and £420 by £16 to £596 female, or 
£400 by £20 to £560 male and £325 by £16 to 
£453 female plus London location allowance of 
£32 10s nummum rising to £50 maximum), ec- 
cording to quahfications nnd experience Higher 
nauonal certificate or similar qualification in 
mathematics is required There are two posts 
the duties of one include the handling of experi- 
mental date and the preparauon of sampling 
schedules and programmes for investigators in the 
coalfields, and knowledge of mining practices and 
terminology 18 an advantage, duties of the other 
Post tnclude the supervision of junior computors 
and generally assisting with staustical work and 
a good knowledge of mathematics with extensive 
expenence of statistical computing 1s required 
(Reference No TT/911) Scienufic Technical 
Officers Grade IV (scale £2 19s a week at age of 
15 nsng to £8 10s a week male, and £7 female 
nt age 27 plus London location allowance of 
12s 6d a week)  Duues are to assist in statistical 
calculation and analysis Generol certificate of 
education m mathematics is required and experi- 
ence in statistical computng is desirable (Refer- 
ence No TT/912)—Write giving full paruculars 
(in chronological order) of age education quol 
fications ond experience (with dates) to Nauonal 
Coal Board Establishments (Personnel) Hobart 
House Grosvenor Place London SW I, mark- 
ing envelope with the relevant TT Reference No 
Original testunonials should not be forwarded 
Closing date February 12, 1955 


APPOINTMENT NO 360/12 OF RESEARCH 
FFICER 


o 

The Commonwealth Scientific and Industria! 
Research Organization invites applications for np- 
pointment to a position of Research Officer to the 
Tracer Elements Section at the University o! 
Melbourne, Carlton This Section collaborate: 
with other research unis of the Organization on 
the application of radioactive tracer technique: 
and, im addition, undertakes an independent pro- 
gramme of research in aspects of radioc! 
The appointee will be expected to become familia 
with all phases of the Secuon s work and to de 
velop instrumental techniques paruculerly for the 
assay of radroisotopes He will also be respon 
sible generally for the Section's electronic equip. 
ment  Qualficauons University honours degre 
in electrical enpineermg or science or equivaleni 
qualficauons with specinlzed knowledge of elec 
tonics Salary Dependent on qualifications anc 
experience, commencing salary will be determuned 
within the range of Research Officer £A I 058 tc 
£A1412 per annum actual thirteen. increments 
subject to efficiency review at £A 908 and £A 1,061 
per annum nominal Salary includes a cost oí 
living adjustment of £A 198 per annum Fare tc 
Australia (including those of wife and family) wili 
be pad appointment is Subject to sans. 
factory medico] examination and the appointee 
may be granted superannuation privileges 

Applications referring to Appointment No , 
360/12, and stating full name place date and 
year of birth, marital state nauonality presen 
employment paruculars of qualifications and cx. 
perience aud of war service, if any, accompanied 
by copies of not more than four testimonials and 
the names and addresses of two referces should 
reah the undersigned not later than Merch 5 
195 


W IVES 
Chief Scientific Liaison Officer 
Australian Scienufic Liaison Office, 
Africa House, 
Kingsway London, WC 2 


NOTTINGHAM AND DISTRICT 


TECHNICAL COLLEGE 


Principal H Baker PhD, AMICE, 
AM IMechE 


turer in Geology in 
Applicants should have a degree or other recog- 
nized qualification in geology, together with some 
Practical experience A knowledge of mining 
geology or speci] experience in the geology of 
coal will be an advantage Salary £965 by £25 
to £1,065 per annum 

Further particulars and form of application may 
be obtained from the Registrar, Nottingham ond 
District Technical College, Shakespeare Street 
Notungham, to whom completed forms should be 
returned not Iater than ert 15 1955 


F ON, 
Clerk to the Joint Education Committee 


McMASTER UNIVERSITY 
DEPARTMENT OF PHYSICS 
GRADUATE ASSISTANTSHIPS 

Applications are invited for part-time. teaching 
and research sssistantships in the Department of 
Physics McMaster University from persons quali 
fied to register tn courses leading to the M Sc 
and Ph D degrees Assistantships normally carry 
a yearly stinend of $1450 to $1850 — Assistants 
are required to devote 10 to 12 hours per week to 
dunes during the academic session (October to 
April inclusive) and are nble to devote full-time to 
their research durmg the summer Research i9 
1n progress mn the following fields Theory of 
Molecular Spectra F R Britton Atomic Mass 
Determinations H E Duckworth Cosmic Rays, 
F Gulbis Beta and Gamma Spectroscopy M W 
Johns, Microwave Diffraction A B MeLay' 
Solid State, H E Petch Theoretical Nuclear 
Physics M A Preston, Fission Yields and Iso 
topic Abundances H G Thode 

Interested persons should write to Dr H E 
Duckworth Department of Physics, Hamultom 
= McMaster University, Hamilton Ontario 


UNIVERSITY OF LEEDS 


Laboratory Technician in Agricultural Beceren 
ology required preferably with experience in bac 
terrology, botany or chemistry also passes 1 
Science subjects in leaving certificate examination 
Salary according to experience on the scale 120s 
to 174s a week 

Apply by letter within ten days of the appear 
ance of this advertisement giving particulars of 
quahficauons and experience also the names o' 
two referees to Professor T L Bywater, De 
partment of Agriculture, The University, Leeds, 2 


February 5, 1955 





WOLVERHAMPTON AND 
TAFFORDSHIRE TECHNICAL 


COLLEGE 


wal C L Old, BSc (Eng), M Sc (Tech) 
plications invited. for Senor Laboratory 
tant, Chemistry Section of Department of 
ted Science Applicants should be not less 
25 years of age, have completed or be 
Dt from national service, have had good in- 
ial or other laboratory experience, be able 
ndertake supervision of juniors, maintain 
atory equipment and control stores Super- 
able post Medical examination Salary and 
ons Grade IV muscellaneous scales — £440 
20 per annum 
ply by letter to Principal, Wolverhampton 
Staffordshire Techmcal College, Wulfruna 
t, Wolverhampton, giving age, education, 
fications and expenence and two persons to 
h reference may be made 
G W R LINES, 
Cierk to the Joint Education Committee 


NETHERNE HOSPITAL 

COULSDON, SURREY 
boratory Technician, male or female, required 
aodern well equipped laboratory Must hold 
ciateship of the Institute of Medical Labora- 
Technology or an equivalent qualification 
ley Council salary scale and conditions of ser- 
«Single accommodation available if required 
iplications, giving full particulars of age, ex- 
nce and qualifications, together with the 
s and addresses of two referees, should be 
arded to the Physician Superintendent as soon 
dssible 


COMMONWEALTH 


AGRICULTURAL BUREAUX 
COMMONWEALTH INSTITUTE OF 
ENTOMOLOGY 
‘plications are invited for an appointment as 
clogist, whose principal duty will be the 
minauon of phytophagous and predatory 
1 Of economic importance, but who would 
enjoy excellent opportumties for general 
matic work in the Acarina Candidates are 
at who show evidence of special interest or 
vement in this field The successful candi- 
would work in the British ' Museum (Natural 
ty) London The salary will be in a scale 
ries from £530 by annual increments to 
'0 per annum, with efficiency bars at £855 and 
9 There is also a pay supplement that 
from £25 at £530 to £35 at £900 to £1,500 
starting salary will be determined by age, 
Micatons and experience Superannuation 
tbe provided for under the FSS U 
e closing date for applications 1s April 30 
and full details of the appointment and 
ods of application can be obtained from the 
tor, Commonwealth Institute of Entomology, 
meen’s Gate, London, SW 7 


UNITED BIRMINGHAM 


HOSPITALS 

{INGHAM AND MIDLAND HOSPITAL 
* WOMEN, SHOWELL GREEN LANE, 

SPARKHILL, BIRMINGHAM, 11 
plications are invited for the post of Tech- 
1 to the Brological Section of the Depart- 

of Chmcal Endocrinology Duties wil 
ie routine biological assays and assistance 
biological research Salary and conditions 
rVice will be in accordance with Whitley 





s 
-plications, stating age, qualifications and ex- 
ace, accompanied by two recent testimonials, 
d be submitted to the House Governor 





CYURERS REQUIRED FOR BBC EN- 
cing Trammg Department, Evesham which 
‘ly equipped with sound and television broad- 
«g apparatus Applicants should possess de- 
or higher national certificate in electrical en- 
«cing or physics and be capable of traning 
varying from operator to graduate Know- 
of rf fundamentals and transmission pulse 
ique, optics, audio frequency engineermg or 
tics an advantage Salary according to 
ications and experience —Requests for appli- 
a forms to Engineermg Establishment Officer, 
TUE House, London, W 1, quoting ref 





SEARCH ASSISTANT (BSc WITH 
vey or Physiology) required to tram 1n bisto- 
«ical and physiological research methods in 

ke Neuropsych'atric Research Centre, Cardiff 
4 £450 to £530 conforming to national health 
e regulations —Applications should be sent 
ice to the Secretary, Whitchurch and Ely 
tals Management Committee, Cardiff 
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AUSTRALIAN NATIONAL 


UNIVERSITY 
RESEARCH SCHOOL OF PHYSICAL 
SCIENCES 
M L Oliphant, FRS, Director 

The Australan National University invites ap- 
plications from qualified persons for the following 
Positions on the research staff Each position 
carries superannuation on the FSSU pattern 
and a grant for family fares Each permanent 
Position carries a further grant for removal ex- 
penses on taking up appointment The University 
assists new members of staff who are married to 
obtain houses , rooms are available for unmarried 
members in University House Annual increments 
where ranges are provided will be £A 50 Pro- 
fessor of Theoretical Physics Who will be head 
of the Department of Theoretical Physics, and 
whose advice will be scught in appointments to 
the positions named below Salary £A 3 000 per 
annum Reader ın Theoretical Physics Salary 
within the range £A 2,100 to £A 2,400 per annum 
Senior Fellow Salary range to be determined 
within limits £A 1,900 to £4 2,350 per annum 
Fellow Salary range to be determined within 
hmits £A 1,350 to £A 1950 per annum — Semor 
Research Fellows Commencing salary within 
range £A 1,650 to £A 2100, tenure three years, 
with possibilty of renewal for further two years 
Research Fellows Commencing salary within 
range £A 1,100 to £A 1650 tenure three years, 
with possibility of renewal for further two years 
Study leave entitlement in the case of Professors 
is One year in four on full pay, with a grant 
of up to £A 1,000 towards the cost of such lezve , 
Readers one year in six and £A 800, Senior 
Fellows one year in six and £A 700, Fellows one 
year in seven and £A 500 

Full partuculars should be obtained from the 
Secretary Association of Universities of the 
Butsh Commonwealth, 5 Gordon Square Lon- 
don, WC1 The closing date for the receipt 
of YU Sepa 1n Australia and London, is June 


FLINTSHIRE EDUCATION 


COMMITTEE 
FLINTSHIRE TECHNICAL COLLEGE 
MATHEMATICS AND PHYSICS SECTION 
GRADE B ASSISTANT IN PHYSICS 
Applications are invited for the above position 
The assistant lecturer will be required to advise 
the Lecturer responsible for the section on matters 
Pertaining to the teaching of physics and will be 
required to teach physics up to the standard of 
the university general degree — Applicants shoulc 
have good academic qualifications. and appropri- 
ate teaching and other experience The salary 
will be in accordance with the Burnham scale 
Forms of application which must be returned 
as soon as possible, may be obtained from the 
Director of Education, County Education Offices 
Mold, on receipt of a stamped addressed envelope 








Canvassing, either directly or indirectly will 
disqualify 
WEIZMANN INSTITUTE OF 


SCIENCE 
REHOVOTH, ISRAEL 
CHAIM WEIZMANN MEMORIAL 
FELLOWSHIPS 1955-56 
ESTABLISHED BY YAD CHAIM WEIZMANN 
Applications are invited for the above, tenable 
for the academic year 1955-56, at the Weizmann 
Institute of Science The work of the Weizmann 
Institute 18 mainly devoted to fundamental re- 
search in the exact sciences Scientists who 
have done meritorious post-doctoral research are 
eligible The stipend consists of $3,000, plus 
up to $2,000 for fare, depending on distance from 
Israel Elections will be held in April 
Further particulars may be obtained from tne 
Academic Secretary Applications will be ac- 
cepted up to March 10, 1955 


THE IMPERIAL COLLEGE OF SCIENCS 
and technology invites applications for the fo- 
lowing awards to undertake research on the 
growth of ice crystals A semior award of about 
£600 per annum, tenable in the Department cf 
Meteorology for not more than three years, 13 
offered to candidates with at least two years’ 
research experience in experimental physics A 
junior award of about £350 per annum tenable 
in the Department of Chemical Engineering to 
graduates with high honours degree will be made 
for one year in the first mstaace but renewable 
for further one or two years Successful appl- 
cants will be expected to commence their duties 
as soon as posstble—in any case not later than 
September 1, 1955—Applications giving the 
names of two referees, should reach the Registrar 
not later than March 1, 1955 





UNIVERSITY OF DURHAM 
KING'S COLLEGE, NEWCASTLE UPON 


TYNE 
DEPARTMENT OF MATHEMATICS 

The Council of King's College invite applica- 
tions for a Temporary Lectureship m Applicd 
Mathematics The appointment will be for the 
academic year 1955-56 only and the salary will 
be determined at a suitable point within the rauge 
£650 to £1,350, in accordance with the quabfica- 
trons and experience of the successful candidate 
Family allowance and FSSU 

Further particulars may be obtained from the 
undersigned, to whom applications (three copies) 
together with the names of three referees, should 
be addressed so as to reach hum not later than 
February 28, 1955 

G R HANSON, 
Registrar of King’s College 


UNIVERSITY OF DURHAM 
KING'S COLLEGE, NEWCASTLE UPON 


DEPARTMENT OF MATHEMATICS 
The Council of King’s College invite. applica- 
tions for a Lectureship in Apphed Mathematics 
The commencing salary will be determined at a 
suitable point on the scale £650 by £50 to £1,350, 
in accordance with the qualifications and experi- 
ence of the successful candidate Family allow- 
ance and FSSU 
Further particulars may be obtained from the 
undersigned, to whom applications (twelve copies) 
together with the names of three referees, should 
be addressed so as to reach him not later 
than February 28, 1955 
G R HANSON, 
Registrar of King’s College 


UNIVERSITY OF LEEDS 


DEPARTMENT OF ANAESTHETICS 

Applications are invited from candidates trained 
in physiology ana/or biochemistry for appomt- 
ment as full-time Research Assistant in the De- 
partment of Anaesthetics at a salary of £400 a 
year The appomtment is suitable for a science 
graduate intending to work for a higher degree 
and will be for one year in the first instance, sub- 
ject to renewal Laboratory facilities will be 
provided 

Applications (three copres), stating date of birth 
qualifications and experience, together with the 
names of two referees should reach the Registrar 
The Unversity, Leeds, 2 (from whom further 
Particulars may be obtained), not later than 
March 1, 1955 


ROYAL TECHNICAL COLLEGE 


SALFORD 
P F R Venables, BSc, PhD, 
FRIC 

The Governors invite applications for the post 
of Head of the Chemistry and Applied Chemistry 
Department, duties to commence as soon as 
possible The post 1s recognized as a Grade V 
Department under the 1954 Burnham Committee 
Report on Scale of Salaries tor Teachers in Estab- 
Ishments for Further Education, the salary being 
£1,515 by annual increments of £25 to £1,665 
Candidates should preferably have teaching, in- 
dustrial and/or research experience, and be 
capable of directing the growing amount of post- 
graduate courses and research in the Department 

Forms of application and further particulars 
may be obtaimed from the Principal, Royal Tech- 
nical College, Salford, 5, to whom applications 
Should be returned as soon as possible 

R RIBBLESDALE THORNTON 
Clerk to the Governors 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the followmg posts 
in the Department of Physics (1) Lecturer (Grade 
ID, for which candidates should have had experi- 
ence in either experimental or theoretical nuclear 
physics, (1) Assistant Lecturer or Lecturer m the 
Subdepartment of Acoustics, at mtia) salaries 
according to age, qualifications and experience 
within the ranges current at the time of appoint- 
ment for Lecturers and Assistant Lecturers Both 
appointments will commence on October 1, 1955 

Applications, stating age, academic qualfica- 
tions and experience, together with the names of 
three referees, should be received not later than 
April 14 1955, by the undersigned, from whom 
further details may be obtained 

STANLEY DUMBELL, 
Registrar 


THE SOCIETY OF CHEMICAL INDUSTRY 
has a vacancy for an Editorial] Assistant with a 
knowledge of chemistry The appointment 1s in- 
tended to be permanent and progressive and the 
salary will be related to experience —Applications 
to the General Secretary, 56 Victoria Street 
London, SW 1 


Principal 
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NORTH OF SCOTLAND COLLEGE 


OF AGRICULTURE 
ASSISTANT LECTURER IN AGRICULTURAL 
ENGINEERING 

Applicants for this post should possess a de- 
gree in Engineering and/or in Agriculture with 
practical experience in Farm Implements and 
Machinery Salary scale according to age and 
qualificanons on scales ranging from £419 2s to 
£936 14s per annum Superannuation scheme 
Applicants will be required to serve a probation- 
ary period of two years 

Apphcauon forms and further particulars ob- 
tamable from the Secretary of the College, 414 
Union Street, Aberdeen, with whom applications 
moult be lodged not later than February 16 
19) 


BOLTON AND DISTRICT 
HOSPITAL MANAGEMENT 


e COMMITTEE 
THE BOLTON ROYAL INFIRMARY 
DEPARTMENT OF PATHOLOGY 

Applications are invited for the appointment of 
Biochemist Candidates should hold an approprt- 
ate science degree or the ARIC The person 
appointed will work under the direction of the 
Principal Biochemist Whitley Council salary 
scale and conditions of service 

Applications, stating age, qualifications, particu- 
lars of experience, etc, and the names of two 
referees, should be sent to the Group Secretary, 
The Royal Infirmary, Bolton, as soon as possible 


LONDON, THE UNIVERSITY 
GOLDSMITHS' COLLEGE 

Required, Biology Laboratory Technician (man 
or woman) for work in laboratories covering B Sc 
(General) degree and Teacher Training Courses 
Previous experience and Intermediate City and 
Guilds examination. an advantage though not 
essential Salary at current LCC rates 

Apply, stating age, qualifications and experience 
to the Warden, Goldsmiths’ College, New Cross, 
London, S E 14 


UNIVERSITY OF LONDON 


Applications are invited for Turner and Newall 
Research Fellowships in Engineering, Inorganic 
Chemistry, Physics or an allied subject, tenable 
from October 1, 1955, normally for three years 
in the first instance Salary not less than £750 
per annum, with family allowances and F SSU 

Information and application forms can be 
obtained from the Academic Registrar, University 
of London, Senate House, W C1 Applications 
must be received not later than April 16, 1955 


CHEMICAL ENGINEER REQUIRED BY 
the National Research Development Corporation 
to join a team engaged in research connected with 
the design and development of multimembrane 
electrodialysis cells and to supervise the construc- 
tion of semi-technical scale demonstration plant 
Applicants should be between 24 and 30 years 
of age and should hold a degree imn chenncal 
engineering or physical chemistry with at least 
two years’ postgraduate experience The appoint- 
ment is tenable at the Low Temperature Research 
Station, Cambridge, and 1s for two years in the 
first instance Initial salary £700 to £900, accord- 
ing to experience The conditions are simular to 
those attaching to Research Fellowships --Appli- 
cation, giving full details of qualifications, should 
be made to the Superintendent, Low Temperature 
Research Station, Downing Street, Cambridge 


RESEARCH ASSISTANT (MAN) WANTED 
as soon as possible for university work on struc- 
ture of alloys of high melting point The post- 
tion offers good opportunities for learning high 
temperature methods The work 1s arranged so 
that the man appointed qualifies as an advanced 
student for the Oxford D Phil degree Require- 
ments First-class honours degree in metallurgy 
physics or chemistry Salary according to quali- 
fications Applications from overseas cannot be 
considered, and men with second-class honours 
should not apply unless they have research ex- 
perience —Applications to Dr W Hume-Rothery, 
OBE, FRS, Inorgamc Chemistry Laboratory, 
South Parks Road Oxford 


APPLICATIONS ARE INVITED FROM 
women holding degree in biology for appointment 
of Haematological Technician Previous exper: 
ence® im haematology not necessary In first in- 
stance appointment wil be made in grade of 
Technician (£450 to £515 per annum) Promotion 
to the grade of Senior Technician (£540 to £625 
per annum) will be made if satisfactory after pro- 
bationary period of one year Salary and condi- 
tions according to Whitley Council —Apply Dr 
Mills, Royal Berkshire Hospital, Reading 
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UNIVERSITY OF MALAYA 
SINGAPORE 

Applications are invited from candidates hold- 
ing degree m Pharmacy or Fellowship of Pharma- 
ceutical Society for (1) Lectureship or (2) Assistant 
Lectureship m Pharmaceutics Salary scales (i) 
£1,148 by £49 to £1,442/£1,540 by £56 to £1,820 
per annum (2) £1,001 by £49 to £1,099 per 
annum, according to quahfications and experience 
Allowances, expatriation im range £280 to £308 
per annum, cost of living in range £210 to £560 
per annum All patd in Malayan currency Free 
Passages for appointee, wife and children under 
12 years  Part-furnisbed quarters at reasonable 
rent Provident fund scheme 

Applications (six copies), naming three referees 
and detailmg qualifications and experience, to be 
received by April 15, by Secretary, Inter- 
University Council for Higher Education in the 
Colonies, 1 Gordon Square, London, W C 1, from 
whom further particulars may be obtamed 


INSTITUTE OF DERMATOLOGY 
BRITISH POSTGRADUATE MEDICAL 
FEDERATION 
UNIVERSITY OF LONDON 

Applications are imvited for the appointment of 
Biochemist, preferably with hospital experience, 
who will be required to take charge of a new 
Subdepartment (at the In-patient Department of 
St John’s Hospital for Diseases of the Skin at 
Homerton) under the general control of the Direc- 
tor of Pathology Grading and salary according 
to age, experience and qualifications Candidates 
must have aptitude and inchnation for research 
having a bearing on Dermatology 

Immediate application should be made to the 
Secretary, Institute of Dermatology, St John’s 
Hospital for Diseases of the Skin, Lisle Street, 
Leicester Square W C 2, from whom further pat- 
pea concerning the appointment can be ob- 
taine 


KING’S COLLEGE HOSPITAL 
DENMARK HILL, SES 

Applications are invited for the post of Bio- 
chemist in the Chemical Pathology Laboratory, 
which becomes vacant on March 14 The con- 
ditions of service are as laid down by the Pro- 
fessional and Technical Council of the Whitley 
Councils An honours degree im chemistry or an 
equivalent qualification will be considered an 
advantage 

Applications, in writing, stating age, education 
and experience, together with the names and ad- 
dresses of two referces to Professor Gray, Depart- 
RE of Chemical Pathology by February 15, 
9 


NOTTINGHAM AND DISTRICT 


TECHNICAL COLLEGE 
Principal H Baker PhD, AMICE, 
AMIMechE 

Applications are invited for the post of Lec- 
turer in Textile Chemistry and Dyeing Appli- 
cants should possess a degree or other high quali- 
fications in pure or applied chemistry Experience 
in the Dyeing or Printing of Textiles will be an 
advantage, as will also be the ability to initiate 
and direct research Salary, £965 by £25 to 
£1,065 per annum 

Further particulars and form of application may 
be obtained from the Registrar, Nottingham and 
District Technical Col'ege, Shakespeare Street, 
Nottingham, to whom completed forms should be 
returned not later than February 15 1955 

F STEPHENSON, 
Clerk to the Joint Education Committee 


UNIVERSITY OF ABERDEEN 


Senior Technician required for Clinical. Chem- 
istry Department, Foresterhill Wage on scale 
£460 by £20 to £560 placing according to qualifi- 
cations and experience 

Applications in. writing to the Secretary, Mari- 
Schal College 


ENGINEER WITH CONSIDERABLE 
mathematical ability required at Ministry of 
Supply Experimental Establishment, Christchurch, 
Hants, for design and testing of mechanical and 
structural components including stram gauging 
Should possess first- or second-class honours de- 
gree m engineering and be proficient in strength 
of materials and theory of structures Corporate 
Membership of Institution of Civil Engineers 
desirable Salary within Scientific Officer range 
£467 10s to £845 Women somewhat less 
FSSU benefits may be available Application 
forms from Ministry of Labour and National 
Service, Technical and Scientific Register (K), 26 
King Street London SW 1 Quoung E /30/5/A 


READER AND SENIOR LECTURERS OR 
Lecturers in Physics —-The Dean, College of Arts 
and Science, Baghdad, Iraq 


February 5, 1955 





NATIONAL RESEARCH COUN( 
CANADA 


Applications are invited for the post of 
Physiologist in the Division of Applied Bio 
Ottawa Duties Fundamental research on } 
lems of photosynthesis and related metabc 
translocation, tissue culture or cell physiolog 
be carried on independently and in collabor 
with others Candidates must have at least 
years’ experience beyond the doctorate lew 
plant physiology, plant biochemustry or cyt 
(other than cytogenetics) Intal salary wil 
in the range of $5,750 to $7,000 per annum 
pending on qualificauons and experience, 
salary increases within this range for satisfa 
service Superannuation benefits, sick leave 
annual leave with pay apply, group hospital 
medical plans are available Duties to comn 
as soon as possible Applicants should 
Canadian or British subjects 4 

Apply to the Director, Division of Ap 
Biology, National Research Council, Ott 
Ontario, Canada, giving full name, date of t 
marital status, dependants, particulars of ec 
tion, experience and interests, references to p 
cations, or, preferably, reprints and the m 
and addresses of three referees having inti 
knowledge of ther work 


NORTHERN IRELAND HOSPIT/ 


AUTHORITY x 
APPOINTMENT OF NON-MEDICAL 
BIOCHEMIST 


The Authority invite applications for the 
of Biochemust (non-medical) with duties at 
Central Laboratory, 51 Lisburn Road, Be 
The appointment will be ın the grade of Scie 
Officer (Senior Grade) at a salary at the rat 
£835 by £40 (5) by £25 (D by £20 (1) toa m 
mum of £1,080 per annum Candidates sh 
possess an honours science degree of a unive 
of England, Wales, Scotland or Ireland, or ¢ 
suitable higher degree 

Application forms and further particulars 
be obtained from the Secretary, Northern Ire 
Hospitals Authority, 44-46 Queen Street, Bel 
to whom completed applications should be 
to arrive not later than March 15, 1955 


ROTHAMSTED EXPERIMENT? 


STATION 


HARPENDEN, HERTS 

Chemists required im the Biochemistry De 
ment, to help in research on the formatio 
heterocyclic compounds in plants The app 
ment will be in the grade of Scientific O' 
(£467 to £845) Starting pay according to 
qualifications experience and period of Nat 
Service The rates for women are some 
lower FSSU 

Apply in writing to the Secretary, giving 
particulars and the names and addresses of 


referees 
BRISTOL EDUCATION 


COMMITTEE 
COLLEGE OF TECHNOLOGY 
Principal G H Moore, MSc FPS,FR 

Applications invited for post of Head of De 
ment of Pharmacy as from September 1, 
Applicants should be graduates in pharmacy 
hold the Pharmaceutical Chemists’ Dipl 
Salary Grade III Burnham Technical R 
(£1 215 by £25 to £1,365) 

Further particulars and application form 
be returned by March 5) from Registrar, Cc 
of Technology, Unity Street, Bristol, 1 

Chief Education Offic 


SCOTTISH MARINE BIOLOGIC 


ASSOCIATION 
SECRETARY AND DIRECTOR 

The Council of the Association invite ap 
tions for appointment to the combined offi 
Secretary of the Association and Director o 
Marine Station, Millport, as from Apt! t,_ 

Paruculars may be obtained from, The € 
tary, Marine Station, Millport Isle of Cur 
Scotland 


NATIONAL INSTITUTE FOR RESEA 
an Dairying requires Personal Assistant (fer 
to Head of Physiology Department Good * 
taral qualifications essential Degree in 
logical science or some biological exper 
would be an advantage, as would some k 
ledge of foreign languages Commencing £ 
according to age in scale £382} (age 29» 
£482} (age 26 or over on entry) to £540 € 
mum), with superannuation —Applications, 
names of two referees, to reach Secretary © 
Institute, Shinfield, Reading, within one 
Quote reference 55/3 


February 5, 1955 


NATURE 





MEDWAY AND GRAVESEND 
HOSPITAL MANAGEMENT 


COMMITTEE 
. «, RADIOTHERAPY CENTRE 
` WILLIAM'S HOSPITAL, ROCHESTER, 


KENT 
HOSPITAL PHYSICIST 
»phcations are invited from experienced Hos- 
 Physicists for the post of Physicist, Senior 
€, to the above new Radiotherapy Centre 
y grade £835 to £1080 per annum 
ply, stating age, qualifications and experi- 
with two names for reference, to the Group 
nary, 20 Star Hull, Rochester, as soon as 
e 


Lo TN E d P 
UNIVERSITY OF TORONTO 
PARTMENT OF CHEMICAL ENGINEER- 
; ING AND APPLIED CHEMISTRY 
"CHEMICAL ENGINEER—PHYSICAL 
CHEMIST 
iere 1$ an opening on the professorial staff 
a chemical engineer well grounded and in- 
ted in physical chemistry, or a physical 
ust who has an engineering background 
arch interests or experience in the field of 
"eum are highly desirable 
idress inquiries to R R McLaughlin 


pase adii deis eB EN Plc ei d i ec REN 
iCHNICIAN REQUIRED FOR TEACH- 
aboratory Sound knowledge of routine bio- 
ical techmaque essential and preference given 
Older of intermediate IMLT certificate or 
raient Salary on scale £315 to £450 per 
m Post permanent and pensionable —Apply 
g particulars of experience to Administrative 
er, Department of Biochemistry, South Parks 
1, Oxford 


JUNG LADY GRADUATE (BA OR BSC) 
red for post of Cytologist ın Tissue Culture 
ratory Knowledge of tissue culture tech- 
2 not essential, training provided Appoint- 
; offers security, with opportunity of a good 
x Income according to individual initiative 
position 1$ pensionable —Write giving details 
ge and education to the Director, Canine 
arch Station, Kennett, Newmarket, Suffclk 


ÀiBORATORY TECHNICIAN, FULLY 
ed in physiological techniques, required 
e im accordance with university scale —Appli- 
n, in writing with the names of two referees, 
Administrative Officer, Sir Wiliam Dunn 
ol of Pathology, University of Oxford 


ICENICIAN REQUIRED, EXPERIENCED 
uochemustry or chemical pathology —Apply 
Titing to the Dean, St Thomas's Hospital 
cal School, London, SE1 


2POINTMENTS VACANT 
SECRETARY-LIBRARIAN 


mng lady, competent — shorthand-typist, 
red as Secretary to Research Depart- 
engaged in nutrition research, and also 
œ responsible for the departmental library 
* knowledge of science 1s essential and some 
cy experience would be an advantage Five- 
week, starung salary £400 to £500 per 
m, according to experience 
‘ply in writing, giving age and full details of 
ous experience, to Research Department, 
il Limited 148 Old Street EC 1 




















INFORMATION OFFICER 


Applications are invited for the post of 
formation Officer with an Engimeering 
ompany The responsibilities of the In- 
mation. Officer will include the organiza- 
on and operation of a Technical Library, 
"stracung and compilation of biblio- 
aphies for senior technical staff engaged 
development and design work 
Applicants should hold a science degree 
4 preferably have had previous experience 
similar work Knowledge of languages 
1 advantage 

Applications, giving full details of qualifi- 
tions, experience, age and salary required 
Box 642, T G Scott and Son, Ltd, 143- 
7 Regent Street, London, W 1 





TENT AGENTS IN LONDON REQUIRE 
dant with knowledge of chemustry (preferred) 
' physics or of engineering Previous experi- 
in patent work would be useful but not 
tial The profession offers good prospects — 
y with particulars and salary required to 
640 T G Scott and Son, Ltd, 143-147 
nt Street, London, W 1 
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DISTILLERS COMPANY 
LIMITED - 


Applications are mvited for the follow- 
ıng appointments ın the Industrial Group of 
the Company 


SENIOR CHEMIST/CHEMICAL ENGIN- 
EER to supervise the operation of the Pilot 
Plant Division of the Research Department 
of British. Industrial Solvents at Hull The 
Division includes chemusts, chemical engm- 
eers, several teams of pilot plant operators, 
draughtsmen and a small workshop Age 
up to 37/38 years A degree in Chemistry 
or Chemical Engineering is essential, to- 
gether with a number of years’ experience 
of pilot plant work 


ASSISTANT WORKS CHEMIST to under- 
take control work in the Company’s Indus- 


trial Alcohol Distillery at Hull Age up to 
26 years A degree in Chemistry or 
equivalent qualification is required, but simi- 
lar work experience ts not essential 


ANALYST aged 30-40 years for analytical 
work 1n connection with the manufacture of 
whisky, its by-products and malt extract 
Duties wil include the supervisior and 
training of young chemists in this field A 
degree in Chemistry or equivalent qualifica- 
tion is necessary and appropriate experience 
im general analytical and bio-assay work is 
desirable The post ıs tenable near Surling 
in Scotland 


Salanes for the above posts would depend 
on qualifications and experience Apply 
Staff Manager, The Distillers Co Ltd, 21 
St James’s Square, London, SW 1 Ref 

DCL/G2 


A PHYSICIST WITH INDUSTRIAL EXPERI- 
ence of Instrument development is required to 
jon a small team engaged in the design and 
manufacture of special-purpose apparatus The 
work 1s concerned with a wide variety of physical 
principles and manufacturing techniques A man 
possessing a general science degree, preferably jn- 
cluding chemistry and with pracucal experience of 
mechanical and electrical engineering would be 
surtable The appointment is at the Applicational 
Research Centre of a Major Oil Company located 
near Chester Starting salary according to age, 
qualifications and experience Attractive pension 
benefits — Write, giving full details experience, 
qualifications, age, marital status, to Box ZT 705 
Deacon's Advertising, 36 Leadenhall Street, 
London, EC3 


CHIEF CHEMIST REQUIRED BY FIRM 
specializing in tbe rare metals to supervise both 
routine and research laboratories PhD or 
equivalent degree with some industrial experience 
Commencing salary £1,500 per annum Con- 
tibutory pension scheme —Box 636, T G Scott 
m Son, Ltd, 143-147 Regent Street, London 


BRITISH NYLON SPINNERS, LIMITED 
The Company’s expanding activities will give rise 
to further appointments, curing the next few 
months, covering a wide field of scientific en- 
deavour Graduate Scientists and Textile Tech- 
nologists, whether available now or later, are 
invited. to register ther interest at this stage, 
and where necessary exploratory interviews will 
be arranged involving no obligation The open- 
ings will cover a range of work including pure 
research, applied research plant experimentation 
and the development of new manufacturing tech- 
niques up to full scale operation For men with 
suitable ability and inclinations there will be 
opportunities for specializing 1n the new advanced 
forms of technology arising with the advent of 
synthetic fibres and their textile applications 
Several of the appointments will be at a senior 
level and the Company will welcome tentative 
inquiries from chemists, physicists and textile 
graduates —These will be treated in strict con- 
fidence and should be addressed to the Personnel 
Manager, British Nylon Spinners Limited, Ponty- 
pool Mon 


CHEMIST/PHYSICIST REQUIRED FOR RE- 
search Laboratory to work on interface phen- 
omena :n all js aspects We have a wide field 
of interests including surface area of small par- 
ucles and fibres, electro kinetic effects, stability of 
emulsions etc The post ıs progressive and 
salary will be commensurate with ability —Full 
details to Chief Chemist, T B Ford, Ltd, PO 
Box 1, Snakeley Paper Mull, Loudwater, High 
Wycombe, Bucks 














RESEARCH FELLOWSHIP 


The Uganda Development Corporation, Limited, 
invite applications for a Research Fellowship, 
tenable for three years at the Building Research 
Station, Watford The successful candidate will 
be required to undertake fundamental research 
into problems of cement manufacture involving 
unusual raw materias, the methods cmployed 
being those of high temperature chemical and 
nuneralogical investigation Applicants should 
be not more than 30 years of age, and should 
have an honours degree and have specialized in 
chemistry, physics or mineralogy Some research 
experience preferred Starting salary £700 to £900, 
according to experience and qualifications 

Applications should be made in writing to 
J L Leyden Esq, CBE, London Director, 
27 Regent Street, S W 1, from whom further de- 
tails can be obtained 


RESEARCH LABORATORIES OF A MAJOR 
oil company have a vacancy for a first-class 
electromes engineer The position, wiftch is a 
new one, involves the establishment of mainten- 
ance procedures for modern analytical instruments 
and the design and application of control instru- 
ments for pilot plant, test engines and analyucal 
work Applications for this position are invited 
from first. or upper second-class honours gradu- 
ates in physics, chemical or electrical engineezing 
wh» have had a minimum of five years’ experience 
in the application of electronics to industrial 
and/or laboratory instrumentation The salary 
offered will to some extent be dependent on the 
qualifications of the successful candidate, but it 
will be at a level commensurate with the responsi- 
bilities of the yob The position is permanent and 
pensionable —Write in first instance to Box 643, 
T G Scott and Son, Ltd, 143-147 Regent Street, 
London, W 1, giving bref details of education 
and experience 


THE ENGLISH ELECTRIC COMPANY IN- 
vites applications. for the post of Technical Lib- 
rarian at the Guided Weapons Division, Luton 
Applicants should hold recognized kbrarranship 
qualifications, have some scientific or techno- 
logical background and have had responsible 
experience in a technical library Educattonal 
qualifications in physics or engineering approxi- 
mating to a degree standard would be an advan- 
tage The salary will be in accordance with 
qualifications and experience —Applications to 
Dept CPS, 336-7 Strand, W C2, quoung Ref 
1378 


DENIS FERRANTI METERS LIMITED, 
Bangor, North Wales — Attracuve vacancies occur 
in company situated in North Wales coastal 
town for engimeers and physicists to work 
on interesting development projects Experience 
on optical devices, electro-magnetic equipment or 
electronic instrumentation, and degree or higher 
national certificate desirable A vacancy also 
exists for an industrial statistician to plan experi- 
ments and interpret data obtaimed in research 
work Assistance may be given in obtaiming 
accommodation Good prospects in rapidly ex- 
panding organization —Applications, n confi- 
dence, to Chief Engineer 


GRADUATE CHEMIST, METALLURGIST 
or Chemical Engin er required, to deal with prob- 
lems relating to the installation of electroplating 
plant and process control] Applicants must have 
completed military service and be willing to travel 
—Apply Electro-Chemical Engineering Co, Ltd, 
161 Queens Road Wevbridge Surrey 


nt NR 

PROGRESSIVE SOUTH AFRICA PHARMA- 
ceutical Company requires senior pharmacologist 
with bacteriological experience —Inguities and ap- 
plications to Saphar Laboratories, PO Box 256, 
Johannesburg Selected applicants will be inter- 
viewed in London 


Pld hele! 
FISONS PEST CONTROL, LIMITED, CAM- 
bridge, has vacancies in Chemical Division for 
Chemists to originate and develop new manu- 
facturing processes for organic chemicals Ini 
tial salary range £550 to £800 per annum, accord- 
ing to age, qualifications. and experience Per- 
manent, progressive positions Good canteen 
facilities Lodging accommodation available — 
Write (quoting No 1004), stating age, fullest 
particulars and salary required, to Personnel 
Manager, Fisons Pest Control, Ltd , Bourn, Cam- 
ridge 


CHEMISTS AND PHYSICISTS REQUIRED 
for the preparation and evaluation of luminescent 
materials for use in a new project Men of 
graduate standing with relevant experience are 
needed Salary m accordance with qualifications 
Location near Northampton —Box 641, G 
Scott and Son Ltd 143-147 Regent Street, 
London, W 1 
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ENGINEERS and PHYSICISTS 


are requred by BRITISH TELECOMMUNICATIONS RESEARCH 
LTD for work on long term research and development projects in the 
following fields — 


(a) Wide-band Ime communication systems 

(b), Wide-band microwave radio systems, including aerials and propagation 
(c) Point-to-point television transmission. systems 

(d) Measuring and testing equipment for the above 


(e) Magnetic materials and semiconductors 


Attractive posts are offered to qualified engineers with experience 1n any 
of the above fields, and further vacancies exist for junior engineers and 


technical assistants, 


.* 

The Company operates a superannuation scheme, and offers attractive 
working conditions with generous holiday and leave arrangements, and 
good social and recreational facilities. 


All applications will be dealt with in confidence and should be addressed 
to the Director of Research, British Telecommunications Research Ltd, 


Taplow Court, Taplow, Bucks 


MULLARD RESEARCH 
LABORATORIES 


mvite applications for two types of perm- 
anent positions in its Vacuum Physics 
Laboratory In both cases, the work in- 
„volves research and development in the 
realm of semi-conductors, solid state physics 
and photo devices 


(a) SENIOR PHYSICISTS to act as 
Group Leaders with several years 
of academic or industrial research 
experience, preferably, but not 


necessarily, in the above fields 


(b) PHYSICISTS with honours degrees, 
to work im research and develop- 
ment teams—with or without pre- 
yrous experience 


In both cases the positions offered are 
progressive and pensionable, and carry 
attractive salaries Candidates, free of 
national service obligations, should apply, 

quoung reference V PL (D, 
to Mr G A Taylor, 
Personnel Managet, 
Mullard Research Laboratories, 
Cross Oak Lane, 
Salfords, near Redhil, Surrey 





A VACANCY FOR A YOUNG MALE 
science graduate exists in the laboratories of the 
Research Association of British Rubber Manufac- 
turers Candidates should possess a pass degree 
in the physical sciences The person appointed 
1g required to assist in technological investigations 
im the laboratories and must be prepared to spend 
ume away from tbe laboratories carrying out in- 
vesugations in rubber factories The appointment 
wil be mutially on the Technical Officer Scale 
(£475 by £25 to £675), with expectation of pro- 
motion to Senior Technical Officer (£600 by £30 
to £870) Candidates already having industrial or 
other experience will be considered appropriately 
The post would be eminently suitable for some- 
one wishing to familarize himself with industry 
and gam experience before tak ng an executive 
industrial position —Applications, giving full par- 
ticulars of age, qualifications and experience, to 
be sent to the Secretary, RABRM, Shawbury, 
Shrewsbury, Shropshire 


CHIEF CHEMIST WM MOORHOUSE & 
Sons Ltd Sungiow Model Factory Leeds require 
Chief Chemist experienced in Preserves or Food 
Industry, able to take full analvtical and quality 
conte! Main spectahtres Jams, marmalades, 
lemon curd Christmas puddings muncemeat, 
bottled and canned fruits, jellies Thus 1s a senior 
appointment and carries non-contributory pen- 
sion—~Apply giving full details present appoint- 
ment past record, salary required etc, to Man- 
aging Director Al applications treated in strict- 
est confidence 





PHARMACEUTICAL RESEARCH CHEMIST 
A well qualified chemist or pharmacist, experi- 
enced in research methods, 1s required by London 
firm of manufacturing chemists to carry out m- 
teresting research relating to the development of 
pharmaceutical products Postgraduate research 
experience would be considered an advantage 
This is a responsible post, carrying a good salary 
and there is a pension scheme —Applications will 
be treated in strictest confidence and should give 
full details of age, qualifications and experience 
Please address to Box 637, T G Scott and Son, 
Ltd, 143-147 Regent Street, London, W 1 


QUALIFIED ELECTRICAL ENGINEER OR 
Physicist required. for work on the design and 
utilization of rubber cables for a wide variety of 
applications, mainly for power distribution in coal 
mines, amcraft, ships, etc The position offers 
good opportunities for further advancement — 
Apply Box 632, T G Scott and Son, Ltd, 143- 
147 Regent Street, London, W 1 








GRADUATES WITH HONOURS DE- 
gree are required by the BTH Co, Rugby, 
for research into the physics of light emis- 
sion from electric discharges and from in- 
candescent surfaces The work will involve 
radiation measurement and the experi- 
mental development of new hght sources 
-—Applicants should write to the Director 
of Research, British Thomson-Houston Co , 
Ltd, Rugby, giving their age, qualifications 
and colege, quoting reference RH 


MM — — A À IeÜ€— M —— 

APLIN AND BARRETT, LTD , REQUIRE A 
Bacteriologist for their Research Laboratories at 
Yeovil Applicants should hold a degree m bac- 
teriology and chemistry, and some research ex- 
perience would be an additional qualification 
The person appointed would be required to under- 
take fundamental research in addition to work of 
a more applied nature Salary according to age, 
qualifications and expetience —Applications should 
be addressed to The Director of Research, Aphn 
and Barrett, Ltd, Newton Road, Yeovil, 
Somerset 


— á——M 

APPLICATIONS ARE INVITED FOR SCIEN- 
tific Officers for the British Steel Castings Research 
Association, Broomgrove Lodge, Sheffield, 10 
Posts vacant for candidates with either metal- 
lurmcal or engineering bias to their training 
Acquaintance with foundry practice a recom- 
mendation This Association is building a 
new experunental station Prospects good for 
future progress Salary according to qualifications 
and experience Usual professional qualifications 
expected f 


MONKHOUSE AND GLASSCOCK, LID, 
Snowsfields, London, SEI, manufacturers of 
“Monk and Glass" food products, have a 
vacancy for a chemust, preferably not more than 
30 years of age A good degree and experience 
with foodstuffs are required The successful can- 
didate will be in immediate charge of control and 
development work under the Chef Chemist The 
initial salary will depend on qualifications and 
experience There is a staff pension scheme — 
Applications, giving full details of career, etc 
shovld be addressed to the Chief Chemist 
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MULLARD RESEARCH 
LABORATORIES 


invite applications from Scientists to wor 
in its Vacuum Physics Laboratory Tt 
posts provide opportunities for physicists i 
physical chemists to carry out original r 
search in the field of surface effects in hig 
vacuum 


Some of the vacancies are for seni 
scientists with previous research experien 
in mass spectrometry, gas-solid sorptic 
problems, or m some allied field 


The work offers considerable individu 
responsibility and opportunity for origini 
research, and whenever possible, public: 
tron 1s encouraged 


Salaries according to age, experience an 
qualifications Excellent conditions of en 
ployment, including contributory pensio 
scheme Apply, quoting reference VPI 
(R), to Mr G A Taylor, Personnel Mar 
ager, Mullard Research Laboratones, Cro: 
Oak Lane, Salfords, near Redhill, Surrey 

` 


ANALYTICAL CHEMIST REQUIRED 
firm of manufacturing chemists for the contr 
quahty of pharmaceutical products aud ther 
materials and for the development of anal 
processes for the standardization of new prod 


Well equipped laboratory in NW Lon 
Commencing salary £750 to £800 Contribi 
pension scheme —Please address  apphcat 
which should state age, qualifications, expern 
etc to Box 633 T G Scott and Son, Ltd, 
147 Regent Street. London, W 1 





DEVELOPMENT ENGINEERS MARCO] 
Wireless Telegraph Co Ltd, Chelmsford, : 
the following appointments to the perma 
technical staff of the Company These are 
paid responsible positions suitable for applic 
possessing design and development experienc 
the following fields 


Ref 2120 AIRCRAFT AERIALS  Expe 
mental design and development of H: 
and VHF Aerrals Systems — Applicar 
should have had some experience m t 
field and preferably be famihar with sm. 
scale model techniques 


Ref 2130 RADIO LINKS — Appointmer 
are in connection with the development 
UHF and SHF Wideband Multichanr 
systems Especially suitable for applicat 
with a knowledge of travelling wave tub 
and centmmetric techniques 


Ref 2140 MARINE COMMUNICATIO 
AND RADAR A Appoimtments avaat 
in connection with the development 
marine transmitters, receivers, navigatior 
aids and associated equipment 


Ref 2220 TV EQUIPMENT — Vacanci 
exist ın connection with the development 
cameras, studio equipment, transmitters a» 
associated apparatus 


Ref 2240 VHF MOBILE EQUIPMEN 
Appomtments available ın connection wr 
the design of mobile transmitters, receive 
and associated power supphes 


All appointments are in connection with thy 
pansion of activities in the Company and « 
excellent career prospects for applicants whc 
able to make an immediate contribution to 
work of the Groups Please write gym 
details of quahficatrons and experience 
quoting ref SA 55A and appropriate refer 
number, to Dept CPS 336/7 Strand, W 





PHYSICAL CHEMIST (OR PHYSIC 
with knowledge of analytical methods) to 
charge of Works Contro! Laboratory m Hertt 
shire, graduate preferred Initial salary app 
mately £1000 per annum (according to qual 
tions for post) Excellent prospects Penson 
Profits participation schemes —Write. full di 
age qualifications experience to date, to 
PC Box No 8282, c/o Charles Barker and 
Ltd, 31 Budge Row London, EC4 
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TECHNICAL DEVELOPMENT 


Opportunities exist for graduates to enter 
n expanding and interesting field of work 


Appointments are to be made im both 
&mor and intermediate capacity on the staff 
f a Development Group engaged on pro- 
ects entailing a special knowledge of and 
iterest im thermodynamics and physical 
1emistry 


Applications are invited. from 


1 Graduates with a good science degree 
and at least four years' research or de- 
velopment experience and being within 
the age group 27-35 Commencing 
salary from £1,000 per annum, accord- 
ing to experience and abthty 


Graduates with a good science degree 
and within the age group 21-26 Pre- 
vious experience is not essential and 
graduates due to complete their 
National Service within the next twelve 
months are also invited to apply 
Commencing salary from £650 per 
annum 


Applications should be addressed to Box 
9, T G Scott and Son Ltd, 143-147 
egent Street, London, W 1, and give 


iS 


llest possible information. of qualifications 
d experience 





SIERY AND ALLIED TRADES 
RESEARCH ASSOCIATION 


plications are invited for the post of Librar- 
Applicants should possess a good scientific 
technical training and should for preference 
a science degree A knowledge of library 
uzation and abstracting will be an advantage 
anons will be considered from either men 
omen The intial salary in accordance with 
fications will be not less than £500 per 


n 
rther details and forms of application can be 
ned from the Secretary, Thorneywood House 
rst Avenue Sherwood Rise Nottingham 
;»leted forms should be returned not later 
February 28, 1955 


ITISH CELLOPHANE, LTD BRIDG- 
, Somerset, invites apphcations for the fol- 
z posts Research Chemist Male graduate, 
'0 to 40 The post is concerned with the 
ton of compounds for mulling and calander- 
f polymers for plastic films Please quote 
No R37N Research Physicist Male 
ate, age 20 to 40 The duties involved will 
»oratory experimental work on the properties 
ises of packaging films Please quote Ref 
R38N Thee is a contributory pension 
scheme —Five-day week —Applications 
| be addressed to the Personnel Officer, stat- 
iahficanons exp.rience and salary required, 
"uotng appropriate reference number 


ADING OIL COMPANY HAVE 
zy for Chemist in their Head Office Appli- 
should be ın possession of degree or equi- 
, and if possible wide experience in the 
sum industry Work to cover lubricants, 
ts, bitumens, fuels, etc Age 30 to 35 

Salary according to age and qualifications 
M:cants should apply giving full particulars 
alifications and experience, quoting H 3115, 
x 7267 cjo 191 Gresham House EC2 


NAGERIAL POSITION OFFERED IN 
. to Chemical Engineer with several years’ 
ral experience im natural products extrac- 
Must be able to develop and maintam 
services and control labour Salary accord- 
» qualifications and experience, home leave, 
n and bonus schemes —Applications in 
conh dence to Box JA/148, c/o 95 Bishops- 


ASSHOUSE CROPS RESEARCH INSTI- 
quite a Soil Microbiologist Good honours 
essential Appointment is Semor Suen- 
Mficer or Scientific Officer grade, according 
f, qualfications and experience Salary 
(men) Semor Scientific Officer, £970 to 
, Scientific Officer, £467 to £845 Women's 
somewhat lower Superannuation under 
U —Appucauons with names of two 
+3, should be sent to the Secretary, Glass- 
Crops Research Institute, Worthing Road, 
gton Littlehampton 


3Y CHEMIS], GRADUATE OR HNC, 
*d for analysis of electroplating and alied 
ns —Apply, Electro-Chemucal Engineering 
td, 161 Queens Road, Weybndge, Surrey 





DISTILLERS COMPANY 
LIMITED 


The Research and Development Depart- 
ment of the Company have a vacancy for a 
Mathematician aged 22-26 years for work 
on a variety of problems concerned largely 
with instrumentation and physical methods 
for the study of high polymers Honours 
degree in mathematics essential, together 
with some general knowledge of physics, 
including electronics Salary would depend 
on qualifications and experience —Apply 
Staff Manager, The Distillers Co Ld, 21 
St James's Square, London, SW 1 Ref 
Res 155 


MATHEMATICIANS ARE OFFERED 
good prospects in the Aircraft Industry 


SHORT BROTHERS AND HARLAND 
LIMITED, have vacancies for honours 
graduates in mathematics ın the Analytical 
Section of the Research Group for initial 
project and analytical work related to 
guided weapon and Navigation projects, 
gyroscopic systems, analogue computors, 
servos and aircraft control development 


Experience ın industry, the Technical 
Branches of the Service or in the Scientific 
Civil Service is essential Adequate experi- 
ence would serve to make a pass degree 
acceptable 


Assistance with housing and with removal 
expenses 


The amenities normal in large and progres- 
sive companies are available 


Applications giving relevant details to 


Staff Appointment Officer, PO Box No 
241, Belfast, quoting reference SA 28 


PHYSICIST/ENGINEER OR ENGINEER/ 
Physicist aged between 30 and 40 required to act 
as Assistant to the Head of the Research Depart- 
ment of a light engineering company with its 
headquarters in South London Ample modern 
techmical resources are available and the company 
spends large sums on research and development 
work Applicants should possess a good degree, 
a sound engineering background and experience 
both of controlling a scienufic staff and of winning 
their confidence Starting salary will not be less 
than £1,200 per annum and a contributory pen- 
sion scheme is operated —Applications, which will 
be treated in strict confidence, should contain de- 
tails of age, experience, qualifications and present 
salary, and be addressed to Box 808, c/o J G 
King and Son 150 Fleet Street, London, EC 4 


FOOD CHEMIST REQUIRED TO HEAD 
the analytical laboratory of a London factory 
manufacturing biscuits, wafers and chocolate A 
really practical man is sought, keen to see his 
work inumately linked to production Applicants 
should have experience in cereal chemustry or 
chocolate manufacture in addition to a sound 
knowledge of food analysts Commencing salary 
1s £1,000 per annum and the prospects are excel- 
lent Contributory pension scheme, five-day week 
—Reply with full details of academic and indus- 
trial background, to Box N 821, c/o 191 Gresham 
House EC2 


STATISTICIAN REQUIRED FOR OPERA- 
tional Research mto production control problems 
of a large steelworks in the Sheffield area The 
work involves variance analysis, etc, of machine 
behaviour, set in the study of stochastic processes 
of flow A knowledge of queue theory is desired 
and the ability to handle tıme series including 
auto-correlation The applicant should be inter- 
ested im the Monte Carlo treatment of synthetic 
data and im such economic developments as game 
theory, activity analysis, and linear programnung 
He/she will probably hold or be about to gain 
a degree m mathematical staustics, and should 
apply in fullest detail (refernng to breadth of 
interests and stating salary expected) to the Pro- 
duction Control Officer, Box 629, T G Scott and 
Son Ltd, 143-147 Regent Street, London, W 1 


AN ORGANIC CHEMIST IS REQUIRED BY 
British Schering Manufacturing Laboratories Ltd , 
Hazel Grove, Cheshire, to take charge of a small 
Development Laboratory The position would 
suit a umversity graduate with two or three years 
industrial experience A salary of not less than 
£700 per annum will be paid, according to qualifi- 
cations and experience 














GRADUATE CHEMIST 


required for work on Power Cables Ex- 
perience in the field of Plastics would be a 
distinct advantage Salary fully commen- 


surate with quahfications and experience 


Applications, giving full particulars of 
qualifications and experience to Employment 
Manager, Messrs Johnson and Phillips 
Limited, Victona Works, Charlton, S E7 





UNICAM INSTRUMENTS, LTD’ 


Applications are invited. from electronic 
engineers for positions im the develop- 
ment and inspection departments of Unicam In- 
struments of Cambridge This company is en- 
gaged in the manufacture of important instru- 
ments, combining ornminal optical and electronic 
design, which are much in demand for academic 
and industrial research and process control the 
world over Good salaries according wp qualifi- 
cations will be paid —Applicants should send full 
details of age, education and experience to the 
Personnel Manager Unicam Instruments Ltd, 
Arbury Works Cambridge 


THE INDIAN TEA ASSOCIATION RE- 
quire two Agricultural Advisory Officers for their 
Experimental Station m Assam and subsequent 
location im the tea districts Candidates for ap- 
pointment must have good degrees in agriculture 
or good honours degrees in pure science (Under- 
graduates m their final academic year may apply, 
any appointment made being in this case, condi- 
tional on success in the final examinations ) Pre- 
ference will be given to candidates wno can pro- 
vide evidence of suitable postgraduate tramıng or 
experience in agriculture but candidates without 
such experience will be considered if other quali- 
fications are of the appropriate character and 
standard The successful applicant may be re- 
quired at the option of the Assocation, either 
first to undertake one year's postgraduate traimng 
m the United Kingdom at the expense of tbe 
Association, or to proceed to India immediately 
on appomtment An officer proceeding to India 
immediately on appomtment may be required, at 
the option of the Association, to undertake one 
year’s postgraduate training im the United King- 
dom at the expense of the Association either 
during or at the end of the first agreement, which 
will be for three years The salary scale on ap- 
pomtment will be Rs 900 (£67 10s) per month, 
rising by annual increments to Rs 2,300 (£172 108) 
per month after 21 years’ service In addition, 
servants, car, entertaimment and cost of living 
allowances amounting to Rs 600 (£45) per month 
for single men and Rs 850 (£63 15s) per month 
married men are given, with free partially furn- 
ished bungalow accommodation There is a 
provident fund and pension scheme Leave of 
seven months after the fitst three years’ service 
and of four months every two years thereafter 
is granted on full pay and allowances (excluding 
car and entertainment allowances) and with pas- 
sages to the U K —Applications, giving full de- 
tails of academic career and three testimonials, 
should be sent to the Secretary, Indian Tea 
Association (London), 39, Lombard Street, 
London, EC 3, not later than February 28, 1955 
aAA r a asthe ne 

JOSEPH LUCAS, LIMITED, HAVE AN IN- 
teresting vacancy in their research and develop- 
ment laboratories which would be suitable for a 
young graduate with honours degree in mathe- 
matics or physics The work is largely of a 
fundamental nature and 1s concerned with 
acoustics and mechanical vibrations Previous 
industrial experience 18 not necessary —Please 
reply giving qualifications, age, and any other 
relevant details, to Personnel Manager, Joseph 
Lucas (Electrical), Ltd, Great King Street, 


Birmingham, quoting reference PM/D/59 
a a: 


AFRICAN EXPLOSIVES AND CHEMICAL 
Industries Limited, South Africa, has a Dmited 
number of vacancies m its Research Department 
near Johannesburg for Physical Chemists who 
have recently graduated with at least honours de- 
gree Remuneration will depend upon qualfica- 
tions —Inquiries should be addressed to Mr 
R A Webb, African Explosives and Chemical 
Industries Limited, Imperial Chemical House, 
Millbank, London SW1 


ee M 

QUALIFIED CHEMIST REQUIRED AGED 
23 to 30 for engineering works in North-West 
London Interesting post for man with experi- 
mental outlook Superannuation B Sc or simi- 
lar degree necessary —Repiy with full details of 
age, experience, and salary required to Box 635, 
T G Scott and Son, Ltd, 143-147 Regent Street, 
London, W 1 
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Advertisers please note You must add 


“ Apply Employment Exchange” unless the 


employment advertised or the workers re- 
quired are excepted under the Notification of 
Vacancies Order 


MONSANTO CHEMICALS LIMITED RE- 
quire a Technician for electronic instrument de- 
velopmen: at the Nickell Laboratories, Ruabon 
Applications are invited from physicists, physical 
chemists or electrical engineers with experience in 
this field The work will be concerned with the 
development of new control and measuring de- 
vices for both research and production depart- 
ments —Full details of age, education, traimng 
and experience should be sent to the Chief Person- 
nel Officer, Monsanto Chemicals Limited, 8 
Waterloo Place, London, SW 1 — ** 








EMI ENGINEERING DEVELOP- 
ment Ltd, have a vacancy for an Assistant 
Librarian required ;n Technical] Library at 
Hayem Not under 22 Educated up to 
Inter BSc standard in physics and chem- 
istry, and preferably having previous library 
experience, including cataloguing and index- 
mg —Applicants should send full details to 
the Personnel Dept (ED/191), EMI Eng 
Dev Ltd, Hayes, Middlesex 


r— Án IH —!—ÀPÀá 

RESEARCH CHEMIST, MALE, REQUIRED 
for physicochemical problems associated with fruit 
juices Candidates should be recent graduates 
or hold qualifications of a professional body and 
have had practical experience Must be prepared 
to live in small country town in Gloucestershire 
—Apply Personnel Manager, Box 631, T G Scott 
and Son, Ltd, 143-147 Regent Street, London, 


YOUNG GRADUATE IN CHEMISTRY 
with physical or engineering bias required for 
research and development of new ceramic 
materials and techmcal control of production 
This is a new and interesting field offering good 
Prospects Commencing salary m the order of 
£500 to £600 per annum, or more according to 
ment —Apply im writing to Neosid Ltd, Stone- 
hüls House, Welwyn Garden City, Herts 


FOR SALE AND WANTED 


CORNEAL AND CONTACT LENSES EASY 
payments arranged if desired--For details and 
free booklet write David Blackstone, Ltd, Dept 
235, Triumph House, 189 Regent Street, London, 
Wi Tel Regent 3516-7 Consulung Rooms 
in Leeds, York, Leicester, Middlesbrough 
Newcastle etc 


FOR SALE CAMBRIDGE BENCH pH 
Potentiometer complete with accumulators and 
electrodes for pH 0-14 -~Box 638, T G Scott 
and: Son, Ltd, 143-147 Regent Street, London 


February 5, 1955 





GRANTS & SCHOLARSHIPS 


BEIT MEMORIAL FELLOWSHIPS 
FOR MEDICAL RESEARCH 


Notice 1s hereby given that an election of 
Jumor Fellows to begin work on October 1 next 
will take place in May, 1955 Jumior Fellowships 
have successive annual values of £800, £850 and 
£900, for three years As a rule, superannuation 
benefits are provided, to which the successful 
candidates will be required to contribute 5 per 
cent of the annual stipend and to which the 
Trust will make a contribution of 10 per cent 
Candidates must have taken a degree in a 
faculty of a university approved by the Trustees 
in Her Mayesty’s dominions, Protectorates and 
Mandated "Territories, India, Pakistan and the 
Republic of Ireland, or a medical diploma regis- 
trable in the United Kingdom Elections to 
Junior Fellowships are rarely made above the 
age of 35 years Applications from candidates 
must be received not later than April 1 Can- 
didates must submit evidence that they can bc 
given accommodation in the departments where 
they propose to work, which must be either in 
Great Britain or Ireland 

Forms of application and all information may 
be obtained by letter only, addressed to the 
Secretary Beit Memorial Fellowships for Medical 
Research, The Lister Institute, Chelsea Bridge 
Road, London, SW 1 For overseas candidates 
forms of application may be obtained from the 
Secretary, South African Medical Council, P O 
Box 205, Pretoria, South Africa, the Director, 
Commonwealth Office of Education, Box 3879, 
Sydney, Australia, the Department of Health, 
Wellington, New Zealand, and the Canadian 
Medical Association, 184 College Street, Toronto, 
Canada 


SALTERS' INSTITUTE OF 
INDUSTRIAL CHEMISTRY 
SCHOLARSHIPS 
Applications are invited for Salters’ Scholar- 
ships, value £350 to £500 per annum (plus 
university fees), according to circumstances, for 
a graduate resident in the United Kingdom with 
an honours degree in chemistry, biochemistry, 
physics or engineering, for the purpose of receiv- 
ing either full-time instruction m the principles 
of chemical engineering or further experience by 
research ın chemistry or chemical engineering in 
order to be better qualified to enter chenucal in- 
dustry The Scholarships will be tenable for 

one year 

Applications should be received by the Clerk 
of the Salters’ Company, 36 Portland Place Lon- 
don, W 1, by March 31, 1955 Applications may 
also be made at any time during the year, but 
any such late applications will only receive con- 
sideration if there are vacancies Applications 
may be made before graduation Forms of ap- 
plication may be had on request 





SALTERS' INSTITUTE OF 


INDUSTRIAL CHEMISTRY 
FELLOWSHIPS 
Applications are invited for Salters' Fellow: 
value £600 per annum (plus university fees 
10 per cent contribuuon to FSSU) f 
graduate with an honours degree in chem 
biochemustry, physics or engineering in order 
the appointed Fellow may obtain further tra 
in research in chemistry, biochemistry or che: 
engmeermg, with a view to fitting himself 
a career in industria] chemistry and contrib 
to the improvement of processes and produc 
industry The Fellowships will be tenabk 
one year from September 1, 1955, and rene 
for one further year 
Applications should be received by the | 
of the Salters’ Company, 36 Portland Place, 
don, W 1, by March 31, 1955 Forms of i 
cation may be had on request 


THE ROYAL SOCIETY 


ROYAL SOCIETY AND NUFFIELD 
FOUNDATION COMMONWEALIH 
BURSARIES 


Applications are invited for awards unde 
Royal Society and Nuffield Foundation Com 
wealth Bursaries Scheme which was institut 
provide facilities for increasing the efficienc 
scienusts of proven worth by enabling the 
pursue research, learn techniques or follow 
forms of study in natural science in cou 
other than their own in the Commonwealth * 
the physical or personal environment or bot 
pecuharly favourable The bursaries pr 
travel, maintenance at a rate of about £600 a 
depending on living costs and the apph 
circumstances and are tenable usually for pi 
of two to twelve months, they are not int 
to provide any salary as such — Bursars wi! 
be permitted to prepare specifically for, or tc 
examinations for, higher degrees or diplom 

Fuller particulars and forms of applicatior 
be obtamed from the Assistant Secretary, 
Royal Soctety, Burlington House, London, 
Applications should be made before Marc 
1955, for proposed visits beginning durin, 
period from July to December 1955 


Liao Men iini 
QUEEN ELIZABETH COLLEC 
(UNIVERSITY OF LONDON) 
Applications are invited for two Postgra 
Scholarships, value £350 to £400, for the s 
1955-56, for research in chemistry, hous 
science or physics 
Particulars and apphcation form from the 
retary Closing date March 1 


MISCELLANEOUS 


A ddon homes 

ELECTRONICS APPLIED TO INDUS 
Learn the basic principles and applications 
our modern self-study course — Experit 
work included if required —Free Brochure 
EMI Institutes Dept N56, London, 
(Associated with HM V) 








BRASS e COPPER 
e ALUMINIUM e 


e DURAL 
BRONZE e 


* Individually Tested and Guaranteed * 
(A E R E Harwell approved) 








ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too small € List on application 


H. ROLLET & CO., LTD. 
6, CHESHAM PLACE, LONDON, SWI. SLOane 3463 
Alsoat LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM 


PRESS for making 
KBr and KCI DISKS 


as used in |-R and U-V solid state study 


INFRA-RED CELLS 


Variable path-length cells for liquids 


Fixed path-length cells for liquids and gases 
(Made by Research & Industrial Instruments Co) 


Catalogue CH388/N2 free on application from 


HILGER & WATTS LTD. 
98 St. Pancras Way, London, N.W.I 





HIGH VACUUM STOPCOCKS 


New Catalogue on request to 
Harlow 


"G. SPRINGHAM & CO. i, 
Jeo Stopcoch Pup. HARLOW 24108 








HIGH SPEED VIBRATION MILL 
(100 C P S), ideal for KBr disk technique 
and other fine and fast grinding 


ROTATING ELECTRODE (graphite 
disk) SPARK UNIT for the study cf 


lubricating oils, other liquids and powders 


Descriptive literature on application 


RESEARCH & INDUSTRIAL INSTRUMENTS CO. 


I Laycock Street, Islington, London, N J ARChway 5488 
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An old firm... Wood Brothers 
makes a new glass... 
Fivmasil 


FIRMASIL low expansion borosilicate glass-ware 
meets the exacting conditions of the modern 
laboratory, it is unaffected by acids (except 
hydrofluoric) and, for practical purposes, by alkalis, 
it will withstand rapid heating and cooling . 
without breaking, it can be ‘lampworked’ easily 
and does not normally devitrify A brochure 
describing the chemical and physical 

characteristics of FIRMASIL and listing the range 
available will gladly be sent on request 


WOOD BROTHERS 





RESISTANT GLASSWARE 
Wood Bros Glass Co Ltd 
: Barnsley, Yorkshire 
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LARGE READING 


TELESCOPE 2 PHASE CONTRAST 
From Four Feet to Infinity ILLUMINATION 


The Large Reading Telescope 
can be focused from 4 ft to 
infinity or down to approxi- 
mately 18 in with a supple- 
mentary lens, and has a magni- 
ficamon of x10 The micrometer 
eyepiece with a sighting cross 
line can be replaced by_an eye 
piece with a 100-division scale 











A booklet fully describing 
the Beck Phase Contrast : 
Ilumination Apparatus will 
be forwarded on application 


Price (Telescope and Stand) £21 


fa 





R & J BECK LTD 


69 MORTIMER STREET 
LONDON Wr $ 


Please write for further details to 


i MAAA 
k. 2F.HOLBORN LTD. EST. 1765 


METRON WORKS * PURLEY WAY - CROYDON 
Showrooms 244 High Holborn, London, W.C.1 
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The following outstanding instruments ar 
| : ə now available.. 


r MINIATURE pH METER — for 
on-the-spot determinations in the plant 
or in the field and for routine laboratory 
measurements 


2 SENSITIVE DC MICROVOLT- 
METER This portable instrument pro- 
vides the sensitivity of a freely suspended 
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i $ EPER Na reflecting galvanometer 1n a robust, com- 
I NT 11084 3 : NT 7569/P pact form It also operates as a DC 
Amplifier with very low drift 


3 PORTABLE POTENTIOMETER—a 


robust compact instrument suitable for 
both workshop and laboratory use 


4 "SCALAMP" FLUXMETER provides 
exceptional performance, fitted with con- 
trolled return-to-zero device 











Please write now for your copy of the new 
catalogue ‘PF 
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Affiliated Companies — 

Pye (Canada) Ltd , 60 Front St West, Toronto, Ontario, Canada 
* Electronic Industries Imports Pty Ltd, 

139, Bouverie St , Carlton, N 3, Victoria, Australia 

Pye (N Z) Ltd, PO Box 2839, Auckland, New Zealand 


W G PYE & CO. LTD * GRANTA WORKS + CAMBRIDGE ENGLAN 
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provides a working dis- 
tance of 128 mm between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventional 4 or 
8 mm objective 
A further important fea- 
ture is that the use of 
this attachment eliminates 
Image reversal and thus 
further facilitates examina- 
tion and manipulation. of 








Tinsley 


STANDARD CADMIUM CELLS 


LONG WORKING Single and double types in wooden 
cases or in metal cases as illus- 

DISTANCE a 

ATTACHMENT Reliable single or double minia- 


ture types mounted in plastic 
cases, EMF | 01859 abs volts at 
20°C Temp coeff —40 4 V/1? C. 
Low internal resistance 
Dimensions 3} in x 18 in X 
L% in 

Non-temperature coefficient cells 
for industrial use 


All types of unmounted standard 


cells can be supplied in quantity 
from stock 





H. Tinsley & Co., Ltd., Werndee Hall, 


specimens. 


Write for further or 4 d ME Electrical. Co, Ltd, London, S.E.25 
rafford Par anchester, 17 . 
Member of the AE! Group of Companies N/A 10I Telephone : ADDiscombe 1400 and 3680 











It’s the ease of manipulation 
that counts... . 


. . alhed, of course, with first-class optical equipment 
The Baker Senes 4 Microscope, with its close-coupled 
controls placed in a natural position, and its excellent 
workmanship and finish, 1s an instrument with which you 
will be proud to work. Write now for details : 





OF HOLBORN LTD. EST. 1765 


Metron Works * Purley Way * Croydon * Surrey (Croydon 6644/9822) 
Showrooms: 244 High Holborn - London - WCL 
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EDWARDS — SAUNDERS 


SPEEDIVALVES” 
Seal ‘NOTHING’ 
everything else OUT 


When a high vacuum 1s sealed off nothmg 

can get by the absolute vacuum-tightness of 

the 'SPEEDIVALVE' Designed by a team 

of well-known valve manufacturers m co- 

operation with our own vacuum technologists, 

these outstanding wear-resisting diaphragm 

valves achieve complete freedom from spindle 

leakage ‘There are no moving parts to wear 

out and an unrestricted prpeline flow results 

when the valve 1s open DE IN 
Valves up to 1 m. have integral EDWARDS N 
RAPID-ASSEMBLY UNIONS WITH ‘O° 


RING SEALS 
The larger valves are specially flanged to 4! i" 
receive ‘OQ’ ring type seals 4 2 







ELE oS MRAN 
L OP TPR TSE M SASNSENN 
W EDWAR D ALLEE UR PENA 
e J888L 228777 De AA 
& CO. (LONDON) LTD AU tW ECr D) 











MANOR ROYAL - CRAWLEY SUSSEX 


CRAWLEY 1500(!Otunes) EDCOHIVAC CRAWLEY 


RST ZZ 


ST 
SSS Wx BRANCHES GLASGOW & TORONTO AGENTS THROUGHOUT THE WORLD 


Improved patterns, as 
supplied to the British 
and other Meteorological 
Services, Powerful, clock- 
driven motor ensures 
full aspiration Frame 
for thermometer is now 
made of transparent plas- 
tic Electric drive avail- 
able. 


23 x 54 x 51n. (58x 14x 
13 cm) 92 ib (44kg) 


This instrument can now 
be supplied from stock and 
further details may be 
obtained on request to 


C. F. CASELLA 


& CO. LTD. 


REGENT HOUSE 
FITZROY SQUARE 
LONDON - WI! 


Telephone yeEUSton 3944 
Member Scientific instrument 


Manufacturers’ Association 
of Great Britain 
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Electrode Kit to make up all the assemblies 
illustrated and all necessary accessories are 
supplied complete with the instrument 


STANDARD EQUIPMENT IN 
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uu. PYE pH METER 


AND MILLIVOLTMETER 


DIRECT READING — MAINS OPERATED 


Many leading industrial laboratories are using^the 
Pye Universal pH meter and millivoltmeter to their 
complete satisfaction Read what The British 
Aluminium Company Limited says 


** — we write to inform you that our recommendations 
for the purchase of a number of these equipments for use 
in our Routine Laboratories have been accepted 
You can expect, therefore, within the next week or so 
to receive orders from a number of our factories 
We feel you would like to hear from us this tangible proof 
of how satisfactory we found your instruments’ 

Signed Durector of Research. 


May we send you details of this and other instruments 
in our comprehensive pH range? 


MANY LEADING LABORATORIES 


+ 


SCIENTIFIC 


INSTRUMENTS 


W G PYE & CO LTD, GRANTA WORKS, CAMBRIDGE, ENGLAND 
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The unique position occupied by Aerox Limited in the world of 
industrial ceramics is due to specialisation This company was 
founded essentially to manufactyre and develop certain types of 


ceramic material to meet the needs of a growing complexity of 





industrial requirements 

Although classed generically as ""Porsilex", “‘Celloton”, or “CorAlith” 
Porous Ceramic Media, many grades of material of different types 
and characteristics exist to meet the vast range of uses in air, gas 
and liquid filtration, diffusion, aeration and electrolytic separation 


encountered tn modern plant, CorAlith being specially developed for 





maximum resistance to thermal shock 

Complete Aerox Filter equipment ts also available for air, gas and 
liquids up to pressures of 5,000 psi 

* In addition, Aerox Limited are sole world selling agents for Petrox 


Chemical Stoneware 


AEROX LIMITED 


Filter, Aerator & Diffuser Engineers & Manufacturers 





Head Office and Porous Ceramic Works Hillington Road Glasgow S W2 
Phone Halfway 2015 Grams Filters Glasgow 

Southern Office and Filter Works Crompton Way Crawley Sussex 
Phone Crawley 1277 Grams Aeromic Crawley 
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High Performance 


VOLTAGE STABILISERS 


and 


REFERENCE TUBES 


Close tolerance burning voltages 

Wide range of operating temperature 
Good stability over life 

Freedom from output voltage “ jumps” 
Long operating life 


ALSO AVAILABLE IN 


SPECIAL QUALITY RANGE 


The high performance of Mullard stabilisers has been improved even 
further by the introduction of Special Quality types, which will operate 
satisfactorily under rigorous conditions of shock and vibration. These 
special versions of normal production types combine extra-rugged con- 
struction with what has proved to be an inherently reliable principle of 
design, and they will be available ın addition to the normal rango. 
Samples selected from every production batch of Special Quality tubes are ——— _ 
tested against Services’ specifications to withstand impacts of 500g and 
vibration of 6g at 175 c/s . 

All three of the Special Quality tubes can be supplied with either pm or 
flying lead bases Your enquiries for further details of these and other 
stabilisers in the Mullard range are welcomed at the address below. 





lJusguHOHSEBSSEBEESBERGEUSDSRS 





Special Quahty : 
Type No Electrical Equivalent 


Buxmng Current Maximum 
Voltage Range Igmition 
(mA) Voltage 
(V. 


Flymg lead Mullard British 


Pin Pase Base Services 








M8142 lto10 
M8207 1 to 40 
M8208 § to 15 








Mullard 
SPECIAL QUALITY 
ye VALVES ! 


( J SEBRSSSSSRSENRSSESSSSESSNSSSSEEEUESSSENE > i 


MULLARD LTD , COMMUNICATIONS & INDUSTRIAL VALVE DEPT , CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W C2 
MYT 170 
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Double Beam Oscillograph 
Model 1049 MkII 


Whilst essentially similar to the orginal model, the 1049 
Mk- II provides added reliability against high voltage 


breakdown by the use of a sealed, ou-filled EH T. power __ . 


transformer. The instrument meets the requirements of 
Industry and the Research fields of Physics and Medicine 
by providing an oscillograph for the display and measure- 
ment of phenomena of zero or very low frequency and 
those where amplifier bandwidths of up to roo Ke/s are 
required The oscillograph incorporates the Cossor 4^ 
flat-screen Double Beam tube (type 89) operating at 
2 Kv but provision 1s made for operation at 4 Kv when 
maximum spot brightness 1s required The amplifier 
circuits are direct-coupled throughout and provide 
independent amplifymmg channels for the Yr and Y2 
Beams with a gain of 900 and 25 respectively from zero 
frequency to 100 Kc/s Input signal voltages and 
frequency may be measured on either channel using the 
calibrated dials and special anti-parallax graticule The 
direct-coupled Time Base 1s arranged to provide a repeti- 
tive or triggered scan with a time range of 1.5 seconds to 
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150 micro-seconds and can be synchronized from 
a pulse derived either from the internal work 
circuits or from an external source A con- 
tinuously variable control adjusts the amplitude 
of the sync. or trigger signal and selects the 
polarity of the pulse from which synchronizatior 
is desired “Z” modulation system 1s incor. 
porated for trme-marking purposes — Stabilza. 
tion against mains variations up to IO96 u 
provided for amplifiers and cathode ray tube 
supplies. Long period stability 1s reached withir 
5-10 minutes of switching on. A pre-amplifie 
(Model 1434) and photographic recording equip 
ment 1s available for this oscillograph. 


The Technical Advisory Staff of the Cossor Instrument Division 1s always at your service. 


(0 COSSOR emm 


Please address enquiries to 


A. C. COSSOR LIMITED +: INSTRUMENT DIVISION (Dept. 34) * HIGHBURY GROVE * LONDON, N? 


Telephone * CANonbury 1234 (33 lines) 


Telegrams Cossor Norphone London 


Cables : Cossor Londo: 
clé 
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Ethylaniline Phosphate is one of a series of organic phos- 
phates now bemg produced by Albright & Wilson Ltd. 
It is a white crystalline substance soluble in alcohol and 

_ havmg a composition corresponding to the formula 
2(C,H;. N(CH,).) SHgPO,. 

It 1s used to prevent shellac varnish and French polish 
stored in tinned iron containers from attacking the iron 
and giving rise to a darkening of the varnish or polish. 
The addition of 05% by weight of ethylaniline phosphate 
forms a protective phosphate coating on the metal surface 
and prevents any reaction between the container and 


contents 


ORGANIC PHOSPHORUS 
COMPOUNDS. 


ALBRIGHT € WILSON LTD 49 PARK LANE LONDON W 1* Tel GROsvenor 1311 


TBW 452 
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RAYLEIGH INTERFERENCE FRINGES provide high- ULTRAVIOLET ABSORPTION method gives very high sen 
Sengitivity measurement of solute concentration at any level sitivity with respect to concentration rather than concentration 
ın analytical cell Used for determining molecular weights— gradient, as in schlieren techniques Newly-designed optical 
both high and low--by the equilibrium method, as well as system 1s particularly valuable for such materials as nucleo- 
for measuring sedimentation velocity by the centrifugal trans proteins and other ultraviolet-absorbing substances exhibiting 
pott of material past a given level 1n the cell diffuse or inhomogeneous boundaries 


HOW new developments have increased the 
versatility of Analytical Ultracentrifugation 





SYNTHETIC-BOUNDARY cell permits establishment of 40,000 rpm SWINGING BUCKET rotors make prepara- 
an immediately-measurable boundary by a layering tech- tive operations most closely comparable with analytical, 
nique This extends sedimentation-rate measurements from Bive most accurate estimation of sedimentation by sam- 
the previous practical lower molecular-weight limit of pling Boundaries sediment normally and undergo mini- 
10,000, downward to 500 mum reorrentation Quartz inserts permit. spectrography 


Since 1947, when it was introduced, the Spinco Model E Analytical Ultracentrifuge has 
been constantly broadened in utility by new developments ın equipment and technique. 


Besides the specific items illustrated above, provisions have been made for 
(1) simultaneous analysis of two materials in the same rotor, (2) temperature 
measurement and continuous, automatic control of operating rotors to better than 0 1 
degree C from zero to 100 degrees C, and many other specialized functions 


Each of these developments has been engineered to permit its application to 

any Spinco Model E 1n existence Your inquiry 1s invited for further information 

on these or other developments which may provide solutions to your 
problems ın physical research 


SPECIALIZED INSTRUMENTS CORPORATION 





t < REPRESENTATIVES BELMONT 6, CALIFORNIA 
Great Britain Western Europe Scandinavian Countries Australia 
HAWKSLEY & SONS, LTD ANALIS LKB-Produkter H B SELBY & CO 
17 NEW CAVENDISH ST 14 RUE DEWEZ Fabriksakttebolag 254A GEORGE ST 
LONDON W 1 NAMUR, BELGIUM — Postaddress Box 12035 SYDNEY, N S W , AUSTRALIA 


Stockholm 12, Sweden 
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Purer than the driven snow ! 


SK T B FORD for the answer to any filtration 
Ji \ problem, and a perfectly pure and lucid filtrate 
ıs yours Ford’s are experts in filtration They make 


filtration media for every 
type of filter—and the 
standard of efficiency 1s un- 
surpassed 


From Ford’s, you can 
obtain filtration media so 
efficient that they can be 
used to remove contaminat- 
ing bacteria and moulds, 
thus sterilizing the liquids 
passed through them This 
thorough filtration is 
achieved by the careful, 


This laboratory service 
is filtration NEWS! 


Ford’s provide a laboratory service, staffed 
by a team of experts, which 1s available to 
all manufacturers, free of charge Some 
manufacturers, with their own fully-equipped 
laboratories, simply want Ford’s to check 
and confirm their own research findings. 
Others call upon Ford’s to solve some par- 
ticular problem ın their filtration process, 
whether directly concerned with the media 
itself or not Whatever the problem, Ford’s 
will gladly undertake the necessary labora- 
tory research Write to T B Ford Ltd, 
Laboratory Service, 101 High Holborn, 
London, W.C 1 





X 


precise admrxture of asbestos fibres and cellulose, 
providing a mat that retains a high degree of poro- 
sity and permits a high rate of flow Ford’s Steri- 


mats and Claraid not 
only filter but. adsorb any 
that 


would spoil an otherwise 


micro-organisms 


stable, immaculate, crystal- 
clear filtrate 

Twenty years of contin- 
uous laboratory research 
and experiment have made 
T. B. Ford Ltd. the author- 
ityon every aspect of filtra- 
tion media And they make 
the best in the world 


Famous chemical products are filtered by FORD'S 


T. B. FORD Ltd 


FORD 428 MILL 


REGISTERED TRADE MARK 


T. B. FORD LTD., TECHNICAL ADVISERS ON FILTRATION MEDIA AND 
MANUFAGTURERS OF STERIMATS, OLARAID, FILTER PULP AND FILTER PAPER 
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Spectrovision 
2 i reveals new horizons. Much 
; information vital to the chemist is 
revealed by absorption spectra obtained 
in the ultraviolet, visible and infrared regions. 
The tool for this purpose is the spectrophoto- 
meter which provides analytical data easily and a : 
accurately, speeding research and production and pre- 
venting waste Unicam Instruments of Cambridge will ^ — 
gladly tell you how you may add the faculty of 
Spectrovision to your present resources. 


- UNICAM | | 


SPECTROPHOTOMETERS 
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SIR JOHN RUSSELL 


FRS 


World Population and 
World Food Supplies 


«A monumental work of reference and only one 
so erudite, experienced, and energetic as he could 
compile 1t He surveys not merely what has been 
aghieved but what can still be done to raise food 
production 1n the major exporting and importing 
countries "—MANCHESTER GUARDIAN 


“This book, with its wealth of information on the 
present position and possibility of development 
of agriculture ın the different countries of the 
world, 1s a valuable addition to the growing 
literature on the question of whether the popula- 
tion will grow to a size that the earth will not be 
able to support "—NATURE 


Illustrated 50s. 


GEORGE ALLEN & UNWIN LTD 
40 Museum Street, London, W C 1 
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Analysis of 
Drugs and 


Chemicals 
by N. EVERS & W. SMITH 


Dr N Evers 1s editor of Analytical Abstracts 
Mr W Smith 15 Chief Analyst of Messrs Allen & Hanburys Ltd 


This entirely new took contains information you will 
find nowhere else on the following subjects physical 
and volumetric methods of analysis, general methods 
for determining specific constituents, inorganic. and 
organic chemicals , natural compounds and their deriva- 
tives, fixed oils, fats, waxes, and soaps, volatile oils 
and crude drugs, miscellaneous pharmaceutical materials 
and galenicals Of particular interest 18 a chapter on the 
use of statistics 1n chemical analysis The authors’ close 
association with the B P and BPC has enabled them to 
write an indispensable supplement to these works 

Medium Octavo 540 pages 60 shillings net 


CHARLES GRIFFIN & CO. LTD 
42, DRURY LANE, LONDON, W C.2 
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CO-OPERATION AND DEVELOPMENT IN SOUTH-EAST ASIA 


le the debate on December 3 im the House of 
Commons dealing with Colonial development and 
related matters, there were some interesting references 
to the progress of the Colombo Plan for the economic 
advancement of South-East Asian countries The 
information given on that occasion 18 amplified by 
the report for 1953-54 by the Council for Technical 
Co-operation m South and South-East Asia* and by 
the third annual report of the Consultative Com- 
muttee on Economic Development m South and 
South-East Asia, which has since been publishedf 
The former shows clearly how technical co-operation 
has widened its scope Not only are all countries 
of the area participants m the scheme and, except 
, Thailand, the Philippines and Laos, full members 
of the Council, but also technical co-operation has 
become more closely related to capital aid and to 
actual needs and priorities established by the As.an 
countries m their national development plans There 
18 now a tendency towards operations involving all 
three forms of technical co-operation—experts; 
tiainees and equrpment—along with capital aid, and 
disconnected operations are replaced by co-ordinated 
and contmuous operations with one project serving 
as a hnk m the cham of planned development. 
With these two trends has been an approach to a 
better balance between. the tramig of the countries’ 
nationals at home and abroad ‘The flow of tramees 
2 abroad has not dimmished , but 1t is now apt to be 
concentrated on higher traming Mutual technical 
co-operation among the countries of the area has 
also developed, and the report cites examples of the 
exchange of experts and the offer of trammg facilities 
in institutes or on development projects to countries 
about to embark on similar projects The expansion 
of technical assistance has also made more urgent 
the need for co-operation among the numerous 
agencies workmg m this field 
Up to June 30, 1954, about £2 milion had been 
expended under the Scheme agamst appropriations 
of £8 million, and a further £2 million was committed 
This compares with more than £1,000 milhon already 
spent on economic development programmes, but 
the report points out that ıt 1s not easy to assess the 
impact of technical assistance Such co-operation 1s 
usually apphed at strategic pomts of the economy, 
and often the expert is a catalyst of the whole 
economy Nevertheless, there seems to be httle 
doubt as to the real contribution which most of the 
individual technieal aid projects have made to the 
national economie development plans, though the 
report fully recognizes that there 1s always room for 
improvement. 
Among the current difficulties on which some 
stress 1s laid are the determmation of priorities and 
the timing of projects. There are also difficulties m 


* The Colombo Plan, Technical Co-operation Scheme Colombo. 


July 1954 (London HMSO,1954) 1s net 


t The Colombo Plan Ottawa, October 1054 Cmd 9336 (London 
HMSO,1054) 4s net 


the selection of trainees and of equipment, and in 
finding the mght expert for the job Posts of 
professors at universities and technical stitutes are 
hard to fill, for example, and 1t 1s difficult to recruit 
some types of engmeers and technicians ‘There 1s an. 
inereasmg demand for experts to undertake executive 
responsibilities as well as offer technical advice. It 
is suggested that more use could be made of firms of 
consultants, and that better use could be made of 
the equipment provided if ıt could be associated with 
the work of experts m the field, or of tramed men 
returning from studies abroad 

These difficulties are fully appreciated m the report 
on the Colombo Plan as a whole which the Con- 
sultative Committee has issued since its meeting at 
Ottawa m October, at which Thailand, Japan and 
the Philippines were admitted as full members of 
the Plan. The chapter of that report which deals 
with technical assistance does not indeed go mto such 
detal, but it sets its progress against the broad 
background of the other technical co-operation 
schemes operating in the area, under which nearly 
5,000 places m all have been provided for technical 
traming and some 2,500 experts and technicians have 
been sent to put their skill at the service of the 
countries concerned Even so, the progress of the 
Technical Assistance Programme, which manifestly 
1s increasingly appreciated by the Asian members, 
stands out, with the merease of 27 per cent in total 
development expenditures throughout the area—a 
figure expected to merease by 31 per cent in the 
current year—as perhaps the two most satisfactory 
features of the report 

The full impact of the development programme, 
like that of the Technical Assistance Programme, will 
not be felt for some time, ın view of the long-term 
character of many of the projects Indeed, the value 
of the technical assistance programme cannot be 
measured adequately either 1n monetary or statistical 
terms, but ib has clearly played a vital part m the 
economic progress recorded im this report, and the 
Technical Co-operation Bureau which has been 
established at Colombo durmg the past year, m 
accordance with a recommendation at the New Delhi 
meetmg in October 1953, to establish direct channels 
of correspondence with mformation units of member 
countries, to collate and distribute mformation and 
to constitute a central pool of mformation m the 
Colombo Plan, should undoubtedly facilitate that 
process Meanwhile, without under-rating the mag- 
nitude of what still remains to be done, it can be 
said that the decision to embark on far-reaching and 
comprehensive programmes of economic development 
was both courageous and nght 

Co-operation between the member countries is now 
taken for granted, and while the financial problems 
of the Colombo Plan countries, relative to the needs 
of development, are most serious and the gap between 
estimated costs of development programmes and 
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foreseeable available financial resources 1s widening 
rather than narrowing, the growmg extent to which 
resources have been mobilized for development out- 
side conventional financial mechanisms 1s encour- 
aging. The Asian countries are aware that the mam 
burden must be borne on their own resources, though 
external aid can smooth and accelerate progress 
towards a higher standard of hvmg They are aware, 
too, of the difficulties that attend plannmg withm a 
framework of democracy, and for some of them the 
problems of development are rendered infinitely 
more complex by political and economic instability 
and the scarcity of tramed admmustrators and 
techricians. 

Despite these problems, the future of the Plan 
appears promising now that its members are con- 
scious of a great and growing partnership, animated 
by a Common purpose and mcreasmg awareness of 
each other’s problems and aspirations That future 
is all the more promising in. view of the prospects of 
American economic aid to this area The Colombo 
Plan has, ıt should be recognized, gone some way to 
create the conditions m which such additional money 
can be effectively used The primary need for tech- 
nical aid igs being met, and some steps have been 
taken to hammer out & well-balanced and intelligently 
applied economic programme which can counteract 
inflation Evidence of maturity 1s growmg, but this 
18 a slow process and care will be required if the new 
American proposals are not to tempt the backward 
countries to take on huge programmes of development 
with ther own overtaxed—and often corrupt and 
mnefficient—admunistrations 

Perhaps even more important, no new offer or 
programme should promise conditions which will 
disturb the understandmg and partnership which 
have already been established under the Colombo 
Plan Neither ideology nor propaganda has anything 
to contribute towards the solution of the acute 
problems of economic development m South and 
South-East Asia, and either could easily hmder 
progress That needs to be remembered as much by 
the critics of the British Government’s proposals 
for Colomal development and welfare as by the 
Admunistration m Washmgton, where the future size 
and scope of American economic and technical aid 
to Asia 1s at present bemg debated 

Last November, Mr Harold Stassen, director of 
the Foreign Operations Admunuistration, suggested 
that, while Western Europe is no longer in need of 
American economic aid, the time 18 ripe for a massive 
effort to aid the economic development of the free 
nations of Asia He had already denied that his 
Government, which attended the Ottawa meeting as 
a ful member for the first time, would use the 
Colombo Plan as 1ts main mstrument for channellmg 
economic aid mto Asia The Technical Aid (Pomt 
Four) Scheme, bilateral military and defence support 
agreements and the World Bank will contmue to be 
the main agencies for American aid, and, while this 
new American initiative should be welcomed by all 
the Colombo Plan countries, much more thought 18 
required as to the way imn which the American con- 
tribution can best be given. If, for example, the 
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financial contribution is on the scale that materia 
needs alone would require, the balance and th 
unique relationships of,the Colombo Plan could easi 
be upset and distrust and resistance aroused b) 
vested mterests 

While any such generous gesture from the Unite: 
States deserves to be warmly welcomed, and althougl 
the financial needs of the under-developed countrie 
are still great and scarcely dimunished as yet by th 
Colombo Plan and other agencies, much joint stud; 
1s yet required before the manner m which America 
resources can best be made available can be determ 
med It is m this context that Britam’s plans fo 
Colonial welfare and development need to be con 
sidered Her contribution to the Colombo Plan an 
to the Technical Assistance Programme of th 
United Nations 1s not one of which she needs to b 
ashamed, and ıt 1s only a small part of the contributio: 
made from her hmited resources to world welfare 
Apart altogether, however, from such questions a 
the tempo of development, the order of priorities 
and the magnitude of the resources we can afford t 
allocate for overseas development, Britam has bot. 
a great responsibility and a unique opportunity fo 
leadership in evolving the appropriate forms o 
co-operation and the safeguards against any attempt 
to use such schemes for ideological purposes. If tha 
opportunity is to be used, however, and tha 
responsibility faithfully discharged, Colonial welfar 
and development cannot continue to be made th 
playthmg of party politics Both major politica 
parties must bring to the task the magnanmmity, thi 
vision and the statesmanship without which nm 
financial generosity is likely to achieve its purpos 
of securing a fuller economic development of th 
under-developed countries and a clearer understand 
ing and closer co-operation between them an 
the Western world 


PHYSIOLOGY AND ANIMAL 
PRODUCTION 


Progress in the Physiology of Farm Animals 
Edited by Dr Jobn Hammond. Volume 1 
vu+392. (London 
ications, 1954 ) 


Pp 
Butterworths Scientific Pub 
45s net 


N recent years the lack of either an adequate text 
book or a comprehensive reference book recordin; 
the marked advances m the scientific study of anima 
production has been seriously felt by all whos 
interests le in this field. On one hand, as Dr 
John Hammond rightly pomts out ın his preface t 
this volume, “present day medical and vetermary 
textbooks cover too narrow a field”, on the other 
scientific contributions range widely and tend eack 
to be highly specialized , they are reported im suck 
a multipheity of publications that even researc 
workers find mereasmg difficulty m familiarizing 
themselves with progress m their own sector anc 
much more m the field as a whole. But, quite apari 
from the needs of advanced students, research 
workers and teachers, there has developed & markec 
awareness on the parts of farmers and stockmer 
engaged in anımal husbandry that successful practicc 
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must depend upon & sound foundation of applied 
physiological knowledge 

No one person can be said to have changed the 
attitude of the practitioner to his work and problems 
more than Dr Hammond, whose own research and 
influence have contributed so greatly to the develop- 
ment of scientific animal production. It 1s therefore 
of considerable interest to notice his appreciation of 
the general needs, as marked by the topics into 
which he has segregated the general scope of recent 
scientific advances, and by the collaborators he has 
chosen to review them in the series of volumes of 
which this 1s the first to appear under his editorship 

Clearly, progress m physiological studies has not 
been made on an even front, so that some variation 
in content, authority and scientific and practical 
significance of the different sections is only to be 
expected, particularly when the contributors have, 
wisely, been allowed a good deal of freedom of 
approach to ther own particular interests Even so, 
ib must be pointed out at once that this volume 
suffers from inconsstent proof-readmg and m- 
adequacies of expression as between. various sections, 
together with some overlapping of matter, these 
minor blemishes can easily be overcome in future 
editions and in the further volumes of the series 

Two main segments of the general field are covered 
here nutrition and metabolism, and environment 
Many considerations must obviously affect the 
sequence of contributions in such a compilation, but 
the present reviewer’s preference would have been 
to give the latter some priorrty of appearance, not 
because of the nature of the contributions or their 
significance, but simply because the complex of 
ecological factors affecting animal production is that 
which the animal husbandman, and the scientist, are 
least able to control, yet largely decides the broad 
patterns of production, as found m practice 

In reviewmg rummant nutrition, K. L. Blaxter 
properly orients the discussion by startmg with 
aspects of rumen development with age, and then 
proceedmg to a useful, critical and thoroughly 
up-to-date treatment of the parts played by the 
rumen flora 1n carbohydrate and protem metabolism 
Followmg this, R Braude presents an equally 
thoroughly documented and comprehensive review 
on the nutritional requirements of the pig, which 
may well rank as one of the outstanding contributions 
to the hterature of farm animal physiology for many 
years to come, m any event, ıt 13 valuable at the 
present time, and has an additional merit for 
advanced students in frankly indicatmg the gaps 
and weaknesses of current information in relation to 
practical conditions of pig management 

In marked contrast to these, W Bolton has rehed 
very largely on already available reviews of the field 
of poultry nutrition, and has sought, mstead of 
bringing ther matter up to date, to make a formal 
treatment of his topic possibly more appropriate to 
a text-book concerned particularly with biochemical 
aspects. Only eleven authors are directly quoted 
What, however, is taken to be the mam conception 
of the whole volume is regained ın D. P. Cuthbert- 
son's section, which provides a most useful statement 
of the trace element situation 1n 1ts broadest relations 
with animal production, particular care has been 
taken m the discussion of those complex cases where 
deficiency or excess of more than one element 1s 
involved. 

About half the present volume is devoted to 
environmental considerations, to which N. OC 
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Wught’s comprehensive exammation of work on the 
ecology of domesticated animals forms a most 
appropriate introduction Breadth and precision of 
treatment are here most successfully attuned to yield 
another notable contribution to the literature, 
enhanced by the author's clarity of expression and 
the fact that this section 1s conspicuously free from 
proof errors Its value is such that it prompts a 
eriticism—that from the wealth of his fambarity with 
this field the author mght well have thrown out 
ideas regarding the techniques of study and on other 
ecological factors that await analysis. 

J D. Findlay and W. K Beakley, active par- 
ticrpators ın research on the environmental physiology 
of farm animals, give a critical review of experimental 
work, m which they do not hesitate to sugggst its 
practical mmpheations or to pomt out the needs for 
further mvestigations, as, for example, on the neuro- 
endocrine systems. Their mam concern 1s with the 
thermal environment and heat regulation m mammals, 
but J. C D Hutchmson in his review of heat regu- 
lation m birds has found ıt necessary to refer to man 
and to repeat some of ther material m attemptmg 
to give a reasonable onentation to his, especially 
since he enlarges his task to meclude discussion of 
the role of birds m food production, particularly m 
the now under-developed agricultural regions. 

The final section is contributed by N T M. Yeates, 
who has brought together old and new information 
on the mfluence of daylight changes on reproductive 
and other physiological processes, almost at tumes 
with special pleadmg to establish its fundamental 
significance in practical animal production 

Dr. Hammond earns not only the congratulations 
but also the grateful thanks of all those whose 
needs he has so well sounded, for placing m their 
hands what must be regarded as an mdispensable 
reference for this and a considerable future time. 

J. E. Nicuors 


QUANTITATIVE GENETICS OF 
POPULATIONS 


Symposium on Genetics of Population Structure 
held at Istituto di Genetica, Université di Pavia, 
Italy, August 20-23, 1953 

Edited by Adrano A Buzzati-Traverso (Union 

Internationale des Sciences Biologiques Série B— 

No 15) Pp 141. (Naples Secrétariat général de 

YUISB, 1954. Distributed by Luibrema Inter- 

nazionale Garzanti, Palazzo Universitario, Pavia, 

Italy) 230 dollars 


HE twenty participants to this symposium 

meluded all the foremost authorities on the 
subject, with the exception of Sewall Wright The 
amm was to ensure an exchange of views on those 
aspects of quantitative inheritance which are most 
relevant to the genetics of populations For this 
reason there were few papers , most of the time was 
available for discussions Unfortunately, these have 
not been pubhshed . Besides six papers, the Pro- 
ceedings of the Symposium contain short comments 
by Dobzhansky, Lerner and Epling, the conclusions 
by Buzzati-Traverso and the scholarly but delightful 
address of thanks by Haldane These ghmpses are 
certamly enough to whet the appetite of the reader 
and to make him the more regretful that the dis- 
cussions have not been published in full 
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As to the six papers, Clayton, Morris and Robertson 
gave a summary of a long-term programme, stil] m 
progress, of selection for high and low numbers of 
abdominal bristles m Drosophila (It 1s a mystery why 
these authors, and most other geneticists, persist m 
callmg the bristles ‘chetae’, instead of ‘setae’) One 
of the interesting results after five generations of 
selection 18 the great variation between replicates of 
the same selection experment, as if initial sampling 
accidents were quite mportant. 

A paper by Falconer dealt with the asymmetrical 
response 1n mice to selection for high and low weight 
and high and low milk yield In both experiments 
there was a more rapid response downwards than 
upwards The author suggests that this asymmetrical 
respoase would be expected m cases ın which either 
or both “unequal initial gene frequencies” and 
"directional dominance" occur These two terms are 
defined precisely 

Seossirol: reported on the results of selection for 
bristle number m Drosophila populations after heavy 
X-ray uradiations The startmg populations used 
had been selected already for twenty-seven genera- 
tions prior to irradiation, and further selection was 
no longer capable of producing further mheritable 
change After X-irradiation there occurred a new 
spectacular response to selection m the ‘high’ 
direction but not m the ‘low’ one It seems to the 
reviewer that the mam mterest of this work les 
precisely m this difference It could be that X-ray- 
induced inheritable variation is mamly in the direction 
opposite to that for which natural selection had to 
work harder—a pomt well worth mvestigating at 
the threshold of the atomic age The canalization of 
developmental systems may be such that any one of 
them 1s more hable to upset one way than the other 
The genes picked up by natural selection m the past 
history of the species would buffer asymmetrically 
either there would be more acting agaimst the 
direction of more likely disruption, or they would be 
more effective Destructive mutations are therefore 
more hkely to act one way Artificial selection after 
radiation will be more effective than before 
uradiation one way, but less effective the opposite 
way Contrary to the first impression which might 
be gathered, this experiment suggests that radiation 
is likely to increase the rate of change, but only in 
the direction opposite to that of natural selection 

Wallace reported on ‘coadaptation’ of the various 
linear arrangements of the third chromosome m wild 
populations of Drosophila pseudoobscura This paper 
contains such a wealth of valuable mformation that 
it 18 not possible to summarize it here It certainly 
convinced the reviewer that there 1s a tendency for 
pairs of chromosome sequences within one population 
to be reciprocally adapted m the sense of conferrmg 
increased fitness to the structural heterozygotes 

A paper by Clausen considered the dynamic 
balance between variations or fluctuations m the 
environment and potential or expressed variation m 
populations One by Harland Lewis reported on 
chromosomal variation 1n the Clarkia genus He con- 
cluded in favour of causal relations between additional 
chromosomes and colonization of new habitats. 

The summing up by Buzzati-Traverso, and the 
comments by Dobzhansky and Lerner, clearly showed 
how far the classic theoretical framework of popula- 
tion genetics has led, and how necessary 16 is that 
the change in outlook already m progress should go 
on and be put to test This change ın outlook 1s 
essentially a shift of emphasis from the single gene 
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to the integrated systems of chromosomes, the 
genotypes of the individuals and the whole gene pool 
of populations For this change m outlook the 
theoretical tools— statistical, ecological and develop- 
mental—are still lagging behind G Pontecorvo 


BIOCHEMISTRY AND 
REPRODUCTION 


The Biochemistry of Semen 

By Dr T Mann. (Methuen’s Monographs on Bio- 
chemical Subjects ) Pp. xiv +240 -+7 plates (London 
Methuen and Co., Ltd , New York John Wiley 
and Sons, Inc, 1954) 16s net 


HE increasing use of artificial msemmation in 

animal husbandry, and even to some degree m 
human medieme, is based to a considerable extent 
on knowledge of the metabolism of spermatozoa, 
ther nutritional requirements and the physical con- 
ditions necessary to secure prolonged life outside the: 
organism This body of knowledge has hitherto been 
widely scattered in publications, many of which are 
not readily accessible It 1s therefore with great 
satisfaction that one welcomes a monograph on this 
rapidly expanding subject, written by a man of 
science who, together with a number of co-workers, 
has made outstanding contributions to our knowledge 
of the composition and metabolism of semen Dr T 
Mann’s book 1s the first comprehensive exposition of 
the biochemical facts and problems relating to repro- 
duction ın mammals as well as lower forms (including 
even an occasional paragraph about plants) 

The biochemistry of semen may appear at first 
glance to be a very special field without much 
interest outside the rather narrow group of specialists 
actually engaged 1n research on seminal biochemistry , 
but m fact this book should appeal to a much wider 
public, meludmg not only veterinary officers mter- 
ested ın artificial msemmmation and clinicians studying 
problems of human fertility, but also the general 
biochemist who through reading 1t will realize that 
the biochemical mechanisms operating ın the 
elaboration of the numerous components of semmal 
fluid present many absorbing problems The general 
biochemist may also find that spermatozoa offer 
many advantages as a material for the study of 
intermediary metabolism in the mtact cell, because 
they are easily obtamed uncontaminated by other 
cell types, and them physiological activity manifests 
itself through easily observable movement 

The difficulties which are mevitable when an 
attempt 1s made to review so heterogeneous a field 
have been solved m a very satisfactory way The 
mtroductory chapter gives a kind of cross-section of 
the book, surveymg ın a clear and sufficient manner 
the anatomy of spermatozoa and of the accessory 
sex glands, and gives a description m chemical and 
physiological terms of the various secretions con- 
tributing to the seminal flud In the following two 
chapters 1s found a thorough and critical discussion 
of such topics as the physical and chemical criteria 
used for assessing the quality of semen, the freezmg 
of sperm, spermicidal agents and the use of various 
diluents for spermatozoa 

The second half of the book 1s devoted to a more 
detailed treatment of the umpressive array of specific 
substances found in spermatozoa and seminal plasma 
Among these substances may be mentioned fructose, 
which m most species so far studied constitutes the 
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main nutrient for the sperm cells, imositol and 
citrate, found in large amounts in some animals, 
ergothioneme, various choline compounds and a 
number of enzymes This scholarly discussion of 
, many fundamental biological problems should prove 
.of considerable interest also to biochemusts and 
physiologists working in other fields 

The historical background for the development of 
seminal biochemistry ıs by no means neglected, 
some readers may even hold that too much space is 
devoted to historical matters In my opmion, how- 
ever, this historical note is important in a book 
which will undoubtedly become the standard text m 
the field, and certamly contributes greatly to make 
pleasant reading The illustrations are on the whole 
very well chosen, but a number of structural formule 
of simple substances (one of which contains two 
musprmts) mught well be omitted The list of about 
one thousand references, though not complete, will 
be found very useful, and so will the subject index 
Author, editors and publishers are to be con- 
gratulated upon the production of this excellent 
monograph F. Lunpquist 


AN ANTHOLOGY OF 
ANTHROPOLOGY 


Primitive Heritage 

An Anthropological Anthology Edited, with an 
Introduction, by Margaret Mead and Nicolas Calas. 
Pp xxx+592 (London Victor Gollancz, Ltd., 
1954) 21s. net 


N a brief mtroduction to this book, Margaret Mead 

refers to the change m the type of anthropological 
literature which has developed ın the past half- 
century. The armchair school of collectors of tales 
and legends was succeeded by the comparative 
school, which has become more and more dependent 
for its material on first-hand accounts of the life of 
individual tribes In the text rtself there ıs an essay 
by Ruth Benedict, published m 1932, m which the 
same attitude 1s taken The reader who picks up 
this book for the first time might therefore expect a 
marked bias towards writings emanating from the 
psychological or psyehosnalytical school of anthro- 
pologists Any such fears may be discounted The 
collaboration between the anthropologist and. Nicolas 
Calas, the distinguished art critic, has produced an 
extraordinarily interesting anthology which will serve 
its purpose—to leave the reader often unsatisfied 
and ın the mood to ask for more 

The fairness of the selection can readily be seen by 
a glance at the contents The work contains one 
hundred and eleven extracts, and of these only about 
seventy date from the present century The begin- 
nings of the anecdotal school are represented by 
Herodotus, Tacitus and Strabo The various parts 
of the work deal with such fundamental happenmgs 
or activities as childbirth, puberty, marrage, war, 
sport, death and mmmortality Even those who have 
read much of the material in its origmal form will 
find renewed pleasure m reading straight through the 
book, as the reviewer has done The extracts are 
very well chosen. There are some surprising omus- 
sions, but the compilers would no doubt justify 
them. Frazer and Westermarck find no place m the 
book, and it may be suggested that Tylor has just 
succeeded m gamung a place Malmowski is well 
represented, as also are Sapir, Fortune and Ratcliffe- 
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Brown Hermann Melville gets in twice The modern 
reporter of an mternational football match might 
read with profit Catlm’s description of the ball game 
among the Choktaw, written more than & century 
ago From the literary aspect one of the finest 
extracts in the book 1s written not by a professional 
writer or by an anthropologist, but by an artist-— 
Maya Deren’s passage from “Divme Horsemen” 

In addition to its extensive use as a bedside-book 
—which 1s quite probable—this anthology may well 
be recommended to the student of anthropology 
as a rapid introduction to the great hterature of the 
subject In its next edition the compilers should 
certainly provide ıt with an mdex 

E ASHWORTH UNDERWOOD 


MICROWAVE SPECTROSCOPY 


Microwave Spectroscopy 

By Prof. Walter Gordy, Prof Wilham V Smith and 
Prof Ralph F Trambarulo (Structure of Matter 
Series) Pp xu+446 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd, 
1953) 64s net 


NIS RV spectroscopy 1s a comparatively 
new branch of physics which has arisen out of 
the development of radar techniques durmg the 
Second World War Already, however, significant 
contributions have been made to the fields of mole- 
cular and solid-state physics This book, by Profs. 
W Gordy, W V. Smth and R F Trambarulo, 
attempts to survey and to summarize the mformation 
which has so recently been accumulated. Thus, ıt 
cannot be regarded as a text-book, although many 
research students will find it a useful and concise 
introduction to the techniques and results of this 
branch of spectroscopy The major part of the book 
1s devoted to topics concerned with the spectroscopy 
of gases, and although this 1s peihaps not unex- 
pected in view of the contributions to this field from 
Prof. Gordy, nevertheless 16 does present rather a 
biased account when, of the three hundred and fifty 
pages avaiable, only fifty are allocated to the “dis- 
cussion. of the microwave mvestigations of the solid 
state a 

After an mtroductory chapter on the techniques 
and design of microwave spectroscopes, there are 
three chapters summarizmg the measurements on 
gases, one chapter on the microwave spectra of sohds 
and liquids, and four later chapters devoted to 
nuclear properties, more detailed discussions of 
molecular structure and possible appheations of the 
microwave experiments in other fields The book is 
well written, admurably presented, and there seem 
to be very few printing errors ‘There are a large 
number of helpful diagrams and a valuable collection. 
of references The appendix contams an mmpressive 
amount of data m tabular form 

The book will undoubtedly appeal to the research 
worker wishing to refer to an up-to-date review of a 
rapidly expanding branch of physics A book of this 
nature, however, suffers from a serious habilty, 
since, in order to maintain its appeal, new editions 
must be available as the subject advances - In 
Britam the published price ıs 64s , and this 1s scargely 
& price which can commend the book to scientific 
workers anticipating a later edition, many students 
may decide that the expense of the present edition 
makes ownership of the book a considerable luxury. 
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COAL AND SMOKELESS FUELS* 
By Six CHARLES ELLIS, FR S. 


HE term ‘solid smokeless fuel’, as applied to 
domestic consumption m Britain, embraces the 

requirements of four classes of appliance (a) boilers 
and closed stoves, (b) openable stoves, (c) modern 
gas-igmition open fires, and (d) ordinary open fires 

For boilers and closed stoves, anthracite and hard 
coke from coke ovens are excellent fuels, and 
‘Phurnacite’, a manufactured fuel, is prepared 
specifically for this use All these fuels can also be 
used ®n openable stoves if these are carefully 
regulated A more reactive coke, such as gas coke, 
however, 1s really more suitable, and this type of 
fuel can also be used in modern open fires with their 
deep beds. These fires are, of course, even better 
served by the highly reactive specially carbonized 
fuels, such as ‘Coalite’ or ‘Rexco’, which can mdeed 
be burnt quite satisfactorily on the ordinary open 
fire 

Any new type of smokeless fuel can conveniently 
be described 1n terms of this classification by statmg 
for which appliances rb is emmently or reasonably 
suitable 

It will be obvious that boilers and openable stoves 
are already fairly well catered for, and ıt 1s the pro- 
vision. of smokeless fuel for the open fire that presents 
the really difficult problem, for two reasons first, 
there are a great number of ordinary open fires, and 
secondly, any smokeless fuel that 1s to replace coal 
must be as reactive, that 1s, as free-burning, as coal 

Coke, eithe: hard coke or gas coke, will play an 
important part in any programme for the provision 
of smokeless fuel Unfortunately, only some of the 
coals found m Britam are cokmg coals, for example, 
it is impossible to make lump fuel directly m this 
way from powdered dry steam coal Furst of all it 
has to be mixed with pitch, and the resultant sticky 
mass pressed mto the form of briquettes These 
briquettes have httle strength, and would be very 
smoky if they were burnt because of the pitch they 
contain To give them the requisite strength, and 
also to get rid of the pitch, they are carbonized in 
a heated oven These are the essentials of the 
‘Phurnacite’ process for making use of this finely 
divided coal 

It must be emphasized that among the manu- 
factured smokeless fuels already on the market, 
‘Coalite’, gas coke, and oven coke are all made from 
carbonization coals, that 1s, coals which when heated 
to drive off the volatile matter become plastic and 
form a coherent coke If, then, the supply of smoke- 
less fuels for the domestic market 1s to be increased, 
the question immediately arises whether this should 
be by processing more and more carbonization coals 
From the purely technical pomt of view, such a 
policy could be implemented straight away by 
puttmg up more plants along existmg Imes, but 
the vital factor m determmimg the National Coal 
Board's research pohcy has been an appreciation of 
the long-term supply position of carbonization coals 

In the year 1952 the total production of coals of 
the types customarily regarded as surtable for carbon- 
ation was 97 milion tons, while the actual con- 
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sumption of coal by the coke and gas industries was 
53 milhon tons At first sight, therefore, ıt would 
appear that there would be no difficulty at all m 
meeting the demands of these mdustries for coal 
In fact, however, the comparison ignores at least two 
important considerations Furst of all, a large tonnage 
of coking and gas coal (36 milhon tons in 1952) was 
too high in ash content or in sulphur content to 
meet the rather exacting specifications of the carbon- 
izing industries From the balance of coal that 1s 
suitable m quality must now be subtracted the large 
coal, the total production of which 1s barely sufficient 
to satisfy demand (chiefly from the railways and the 
domestic coal market) The result of all this 1s that, 
far from there being a surplus of carbonization coal 
of these types, there is actually a deficit, which 
amounted in 1952 to 8 million tons This deficit is 
made good by the distribution to the gas mdustry 
of coal that m former days would have been regarded 
as too low in rank to be suitable for gas manufacture 
because the make of good coke was unsatisfactory. 
The tonnage of lower-rank coal taken by the gas 
industry has been increasing steadily for many years 

Difficult as the position now 18, 1b will not become 
any easier, because, speakmg generally, British output 
in future will contain more of the lower-rank coals, 
which are easier to get than many of the highe1-rank 
carbonization coals The coal requirements of the 
earbonizing industries are, on the other hand, 
expanding every year, both 1n terms of actual tonnage 
and in proportion to the total consumption of coal 
This 1s shown quite simply by the comparative 
figures for 1939 and 1952 ın the former yeai the 
tonnage of coal supplied to the coke and gas indus- 
tries was shghtly more than 39 mullion tons, o 
21 4 per cent of the total home consumption, whereas 
in. 1952 ıt had risen to 53 million tons, or 26 per cent 
of the total 

The realities of the situation make it imperative 
that any extension ın the production of smokeless 
fuels should not make the supply position more 
difficult by utilmg high-rank carbonizing coals, 
new developments should depend on the com- 
paratively low-rank general purpose coals 

This was the situation that led the National Coal 
Board to decide that 15 must have some process by 
which 16 could manufacture smokeless domestic fuels 
from coals which would always be m ample supply , 
any new process must, moreover, use as its staring 
material fines or powdered coal, and not large coal 
or sized coal for which, generally speaking, demand 
is already in excess of supply 

'The two things to be done are, first, to agglomerate 
small or powdered coal into sizes and shapes chosen 
to suit them subsequent use, and secondly, to make 
this agglomeration smokeless 

One further pomt must be made in order to explam 
the attitude of the National Coal Board to the 
problem ‘The Board intends to develop a range of 
smokeless fuels that will be specialized to ther 
mdividual purposes and will be premium fuels 
Though the urgency of the situation 1s clear, 16 would 
be wrong to be led into panic measures to deal with 
i& To supply the necessary quantity of smokeless 
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Gas either hot meit gas or super- 

heated steam 1s used as the 

VAS ODD fluidizing medium, then not only 

BOILER can the coal be moved from 

vessel to vessel like a fluid, but 

also ıt can be heated at the 

same time : 

mm Probably the most important 

SEE advantage of this new approach. 

RA D 1s that ıt provides a better way 
SAND 

PRODUCT CPRBONIZATION of extractmg volatile matter. 

The hot stream of fimdized gas. 

acting on each of the separate 

IASON small particles extracts the vola- 

tile constituents much more 

quickly, and as a 1esulẹ they 

are not bioken down to any- 

thing like the same extent as in 

UGMI Diese — mrCH/CREOSOTE high-temperature carbonization 

in a coke oven, or mdeed in 
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Tig 1 General flow diagram of combined process of fluidized devolatiization, 


bnquetting and carbonization some of the conventional low- 
` temperature methods 
fuel in one way or anothe: may possibly involve The fine char that has been devolatihzed m thus 


the country m spending more than £200 mulhon m  flhudized process is a difficult material to compact 
building plants that may have a life of forty years and briquette, and a number of ways of domg this 
To spend all this money on plant to produce smoke- are under mvestigation The most promising involves 
less fuel that 1s perhaps just good enough, but which the use of a bmder, and since this binder, hke the 
no one really Lhkes, would be 
1umous The aim must be to buld 
for the future and to develop new 
processes that will 1epresent a real 
technological advance, based on the 
acquisition of new knowledge 
The Board's Research Estab- 
lishment at Stoke Oichard has for 
the past two years been focusing all 
its efforts on this problem, and from 
- the begmnimg one thing was clear 
uf the fuel was to be smokeless, 
it meant that a large amount of 
volatile matter had to be extracted , 
but the economue success of the 
operation would depend very largely 
on the extraction of that volatile 
matter in a useful and saleable 
form A series of operations on 
the coal, m contrast to the sumple 
smgle process of the coke oven, 
was also envisaged, but if this 
. were to be economically feasible, 16 
would be essential to use the 
efficient methods of modern chem- 
ical engineermg For these reasons, 
almost from the beginning 1t was 
decided to treat the coal m a 
fluidized state 
The fluidizing process is now 
well known and is common prac- 
tice in many industries If av or 
some other gas 1s driven upwards 
through a column of fine gianular 
material such as sand oi coal-dust, 
at is possible so to adjust the flow 
that the individual particles are 
practically airborne, and the mass 
as a whole has the mobility norm- 
ally associated with a flud The 
material has an average density 
corresponding to the degree of aera- 
tion, and objects will float or smk m 





Fi 2, Experimental plant for combined devolatihzation, briquetting and carbonization 
it just as 1f 1$ were a true fluid. If E at Stoke Orchard 
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pitch used in the manufacture of ‘Phurnacite’, 1s 
smoke-producing, a second carbonization 1s necessary 
Such multiplication of stages could not, of course, be 
contemplated usmg batch-wise operation with equip- 
ment composed of a large number of individual units, 
as m a coke-oven or ‘Phurnacite’ plant This has 
been avoided ın the first heatmg stage by usmg the 
fluidized method , but obviously another method has 
to be sought for treating the briquettes 

This major difficulty has been overcome by using 
a method of hot-sand carbonization In this method 
the briquettes move through a single large vertical 
vessel much lke a continuous vertical gas ietort , 
but the essential new feature is that they are heated 
up to carbomzmg pomt by a stream of red-hot sand 
that dows contmuously around and past them 

The advantages of this new method of carboniza- 
tion are great First of all, ıt gives much more rapid 
carbonization, and therefore lower capital costs per 
ton carbonized per year Secondly, ıb 1s a continuous 
process and gets away from the bogey of batch 
operation 

Fig 1 shows the general flow diagram of the com- 
bined process of fluidized devolatilization, briquetting 
and final carbonization 

Finely divided coal goes mto the large carbon- 
izing vessel, from which come off the gas and liqmd 
products While still hot, the char 1s airborne mto 
the briquetting stage, where ıt 1s mixed with pitch 
tar derived mamly from the second carbonization, 
but with some make-up from the first carbonization 
The briquettmg 1s carried out at a high temperature, 
and with the least possible loss of heat the briquettes 
go into the sand carbonizer 

Although i6 1s umpossible at this stage to give 
precise figures for the yields of the various products 
from the combined process, 16 seems likely that for 
every 1,000 tons of coal gomg in there would be 
produced about 660 tons of a clean uniform briquette 
with about 15 per cent of volatile matter. This fuel 
would be smokeless but would light with paper, and 
would give a bright, cheerful fire 

In addition to this solid fuel, there would probably 
be about 1,000 gallons of hght oi, 4,000 gallons of 
diesel oil, and 15,000 gallons of pitch/creosote boiler 
fuel The gas would practically all be used in sup- 
plying heat for the process, 1b is also an attractive 
feature that the plant would produce its own binder 
It may be said, therefore, that the coal is carefully 
taken apart and reconstituted into two forms, 
uniform briquettes of controlled volatile matter and 
a liquid fuel. 

There is still, of course, a long way to go before 
the process 1s in commercial operation Its feasibility 
has, however, been established ın experimental plant 
on a 50 Ib /hr scale, and good progress is already 
being made on the next stage, which 1s forty times 
larger—that 1s, one ton an hour After that, the 
process will have to be carried to the pilot develop- 
ment stage of, say, 20-40 tons an hour through-put 
Fig 2 shows the 50 Ib /hr plant at Stoke Orchard 

In parallel with the development of the combmed 
process just described, some further work at Stoke 
Orchard has been concerned with the ever-recurring 
difficulty that, m order to make smokeless lump fuel 
from the small coal of the really abundant reserves, 
ib is necessary to go to all the trouble of puttmg in 
somethimg sticky to hold the coal together, and then 
carbonize this to form a firm cement The prtch that 
is frequently used 1s not only expensive, but also half 
its value is lost when it 1s carbonized 
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Quite recently at the Board’s Research Establish- 
ment at Stoke Orchard there has been discovered a 
simple method by which hard briquettes can be made 
from these Ingh-volatile coals without usmg any 
binder at all. The briquettes made by this method * 
ean be carbonized, either m an ordinary oven or by 
the new process of sand carbonization, to give a final 
product of great strength 

This discovery has great potentialities and may 
revolutionize thinkmg on the whole subject of sup- 
ples to consumers, for if by a simple method ıb is 
possible to re-form coal from fine dust without having . 
to fall back on the rather clumsy expedient of adding 
pitch, a considerable step has been made towards 
meeting the shortage of lump coal The Board can 
face with equanimity a greater and greater pro- 
duction. of fine coal, and can turn this mto sized coal 
of whatever size the market demands 

The fact that this method provides a very sunple 
way of making a strong coke of any reasonable size 
from a non-cokmg coal may be of great help m the 
future m removing anxiety concernmg the reserves~ 
of the precious carbonizing coals 

In conclusion, 1t must be emphasized that all these 
developments are still only m the research stage 
Difficulties and disappointments will be met, and the 
pattern of demand may have changed somewhat m 
& few years time, but even if the exact application 
of this new discovery cannot be foreseen, i6 seems 
certain. that ıt constitutes a significant advance 


POWDER METALLURGY 


OWDER metallurgy 1s an ancient art but a com- 
paratively new science in spite of the fact that, 

for fifty years or more, metals of high melting point, 
such as tungsten, have been manufactured m massive 
form by the sintermg of the metal powder The 
development some thirty years ago of sintered metal 
carbides, mutially for machine tools, opened up & 
field which rapidly assumed considerable importance 
in the engineermg industries, and which has steadily 
expanded both m scope and m the nature of the 
sintered material It was not until the Second World 
War, however, that powder metallurgy began to 
assume inoreasmg importance for the manufacture 
of general engineermg components and of alloys to 
precise composition and propeity specifications In, 
1949 a symposium held m London directed attention 
to the ever-broadenmg scope of the industry and of 
the trends m its development 

The considerable progress which has been made, 
both in the science and practice of powder metallurgy, 
during the mteivening yeais was clearly demon- 
strated at the second British Symposium held m 
London during December 1 and 2, under the auspices 
of the Iron and Steel Institute, m association with 
the Institute of Metals A significant expansion m 
the manufacture of metal powders and in the 
diversity of components produced from them has 
been coupled with developments m manufacturing 
equipment and techmques, while both pure and 
applied research work has led to a better under- 
standing of the basic principles on which the mdustry 
is founded 

A total of fifty papers was presented at the sym- 
posrum, of which approxunately 25 per cent were 
submitted from overseas They were discussed im 
four half-day sessions under the following headings 
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Gioup I Manufacture, Properties and Testing of 
Powders, Group IL  Prineirples and Control of Com- 
pacting and Smtermg, Group III Manufacture 
and Properties of Structural Engmeeung Com- 
ponents, Group IV Powder Metallurgy of Hagh- 
Melting-Pomt Materials 

The considerable mterest m powder metallurgy 
was reflected in the attendance at the meeting, whch 
attracted more than five hundred delegates, of whom 
approximately nmety came from overseas 


Manufacture, Properties and Testing 
of Powders 


Developments durmg recent years m the manu- 
facture of metal powders have been aimed primarily 
at reducing the cost, while mmproving the control 
and quality of the product A significant trend is 
towards methods m which the powder 1s the direct 
end-product of the process of extraction of a metal 
from its ore, rather than in the dismtegration and 
commuinution of metal m bulk The gaseous reduction 
of metal oxides, the reduction of mon oxide by an 
iron powder of Ingh carbon content, electrolytic 
processes and the reduction of metal salts m solutron 
by hydrogen at elevated temperatures and pressures 
are processes of mcreasing importance m this con- 
nexion The manufacture of powders of ferrous and 
non-ferrous alloys by atomization 1s one of the most 
important developments m powder manufacture 
durmg recent years, particularly ın view of its scope 
and comparative low cost 

The hydrogen reduction process has, for many 
years, been used in the manufacture of ron and iron 
alloy powders for magnetic purposes, particularly in 
the telecommunications industry The control of the 
physical properties of the alloy powders so produced 
leads to a wide range of applications 

The physical properties of a metal powder, m- 
cludmg the shape, density, surface condition and 
size distribution of the powder particles, have received 
special study m recent years, and considerable 
advances have been made m methods of exammmg 
these properties The behaviour of brittle, tough 
and ductile metals on mechanical grinding leads to 
the interesting conclusion that, with soft metals, an 
equilibrium particle-size is reached irrespective of 
the mitial particle-size used While the control of 
quality of metal powders has undoubtedly improved 
as a result of investigations such as the above, there 
is still considerable scope for further study and for 
improvement, particularly when ıt 1s realized that 
surface films and absorbed gases can in themselves 
significantly affect the compacting and sintermg 
properties of a metal powder 

Tantalum lamp filaments were made from the 
sintered metal at the begmnmg of the present 
century , recently this metal, together with zirconium 
and titanium, has assumed growing industrial m- 
portance While arc-melting techniques are bemg 
developed for the latter two metals, tantalum, on 
the other hand, is hkely to remain a product of 
powder metallurgy Its extraction as a powder on 
a commercial scale, involving sodium or calcium 
reduction processes, 1s an mteresting example of the 
scope of modern chemical engmeermg Where 
titanrum or zirconrum is required m powder form, 
the metal sponge is embrittled with pure hydrogen 
and then ground. The absorbed hydrogen may be 
removed by simtermg the compacted powder in 
vacuo 
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Principles and Control of Compacting and 
Sintering 


Exceptmg when liqud phases are present during 
sintermg, sintered materials are porous In certam 
cases, porosity may be deliberately encouraged, as 
in the manufacture of permeable bodies for filters, 
cooling units, porous bearmgs, ete , for general 
engmeermg components, where the best mechanical 
properties are required, porosity 1s undesirable One 
technique which has been developed to reduce this 
effect is to ^nfiltrate' a permeable smtered metal 
skeleton with a molten metal of lowe: meltmg pomt 

Research work in the powder metallurgy field ın 
recent years has paid particular attention to porosity 
in sintered components, either with the vww of 
developing a theory of sintering, to control perme- 
ability where such a property is required , to note 
the effect of porosity on mechanical properties, or 
to study the piocess of mfiltration The mechanism 
of infiltration 1s simular to that of smtermg m the 
presence of a liquid phase, where the piumary 
property determining the processes mvolved 1s that 
of the free energy of the interface between the sold 
and lhqud phases The transference of the solid 
phase by a solution in the liqmd phase determines 
the final structural condition obtamed, which, in- 
turn, will have a bearing on the mechanical propérties 
of the component 

While the effects of 1e-crystallzation and gram- 
growth on the progress of solid-phase sintermg are 
clearly established, the mechanism of closure of 
isolated pores 1s still a matter of conjecture Studies, 
however, of sintermg in the presence of an active 
atmosphere, such as a halogen, which results m 
mnproved mechanical strength and ductility m 
sintered metals and a rounding off of pores, open up 
a new field of considerable scope The use of a flux, 
either solid, liquid o1 gaseous, 1n order to ensure that 
true mterparticle bonding ıs achieved during sm- 
tenng ıs likely to enhance considerably the import- 
ance of powder metallurgy m the manufacture of 
general engineermg components. 

Studies of the nature m which uniform and non- 
uniform powder particles pack together are providing 
basic information on the properties of permeable 
smtered bodies. Perhaps, however, the most m- 
trigung development work on the compacting of 
metal powders 1s that of the production of sheet or 
strip direct by the roling of powder Considerable 
success has already been achieved on an experimental 
scale with this technique, m which the compacted 
powder strip 1s eventually sintered to a density very 
close to that theoretically possible. This process, 
particularly if ıt can be coupled with sources of cheap 
metal powders, holds out considerable promise foi 
the production of metal strip at very low cost 

The influence of the physical properties of metal 
powders on the mechamical properties of smtered 
compacts produced from them 1s not yet completely 
understood, although much imformation is being 
accumulated on this particular aspect The difficulty, 
of course, 1s that there are so many properties of a 
metal powder particle which may have a bearing on 
the properties of the ultumate smtered component 
Over and above this, the smtermg atmosphere itgelf 
can play a most important part, and the choice of 
sinbermg conditions—erther a controlled atmosphere 
or & vacuum—can, when everything else 1s under 
control, markedly influence the physical and mech- 
anical properties of a sintered compact 
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Manufacture and Properties of Structural 
Engineering Components 


Various methods are employed m the manufacture 
of sintered metals for general engineering applications 
1n order to reduce the porosity of sintered metal parts 
In general, smtered components show satisfactory 
mechanical strength but low ductility In recent 
years many investigations have been made of the 
effect of re-pressing and re-smtermg on the strength 
and ductility of a wide variety of smtered metals 
and alloys Re-pressmg and re-smtermg increase the 
strength and ductility of sintered components, and 
1t 1s reasonable to assume that this 1s achieved by 
improvement of the mtergranular bond-strength by 
the breakdown. of films, erther solid or gaseous, which 
inhibit true bonding Re-treatments of this kind, 
however, are expensive and, undoubtedly, the use of 
a gaseous flux to ensure true bonding and hence 
satisfactory mechanical properties after one sintermg 
operation only will figure prominently in future 
research work Investigations of this kind, un- 
doubtedly, will also be related to rmprovements in 
the intergranular bond-strength m permeable bodies 
for turbine components, in which permeability plus 
high strength is required for parts which are mam- 
tained at a safe working temperature by means of a 
cooling medium such as air. The use of pre-alloyed 
stamless steel alloy powders for permeable com- 
ponents such as filters 1s now well established , but, 
up until now, such components have not met the 
strength requirements necessary for turbine com- 
ponents which are stressed in service 

Permeable bodies have been used for some con- 
siderable time as oil-rmpregnated bearings, recent 
developments include the ‘oulless’ bearmg materials, 
which consist of a porous metalle matrix mpregnated 
with ‘Fluon’? The ‘Fluon’ is mtroduced mto the 
porous skeleton either by hot pressmg or via aqueous 
suspension, from which it is then smtered into the 
pores of the matrix Bearmg materials of this kind 
run dry ın corrosive conditions and permit the use 
of high surface speed when a liquid coolant 1s present 
at the bearmg surface 

Copper-lead bearmgs have been produced fo: 
many years by casting the alloy on to a steel backing 
This process 1s difficult to control, and the quality of 
the bearmg material leaves much to be desired It 
is now possible to produce bearmgs of this type by a 
process in which the copper-lead 1s sintered on to a 
copper-plated steel strip, which can then be rolled to 
dimensional requirements and given a final smtermg 
treatment High-quality bearmgs are produced m 
this way, and a study of the manufacturmg process 
has contributed much useful mformation on the 
mechanism of sintering in the presence of a liquid 
phase 

An important development m the powder metal- 
lurgy of light metals has been that of smtered 
alumimrum containng a high but controlled per- 
centage of aluminium oxide (about 13 per cent) 
The presence of the oxide results m creep and 
fatigue properties, at temperatures up to 400° C, 
superior to those of the best precipitation-hardened 
aluminium alloys Furthermore, the room tempera- 
tuge properties of the material remam unaffected 
after prolonged treatment at temperatures as high as 
550° C Recent investigations have been concerned 
with the application of this principle to alloys of 
alummium, and they show considerable promise 
Sunilar principles are being applied to the production 
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of matenal of high-tensile strength from magnesium 
powder There ıs undoubted scope m the powder 
metallurgy of lght metals, ineludmg perhaps 
titanium, for techniques similar to that developed " 
for smtered aluminium 

Powder metallurgy ıs now bemg used for the 
manufacture of alloys to precise composition limits 
in oider to ensure close control over a particular 
property which may be sensitive to shght changes m 
the basic composition and to the presence of trace 
impurities In the electrical industry, certain alloys 
for sealing to glass are bemg made by powder metal- 
lurgy methods and the smtered alloy fabricated mto 
strip or wire according to requnements Magnetic 
alloys of high permeability and low loss, based on 
nickel, are also being made by smtermg followed by 
processing into strip. There is undoubted scope, 
particularly m the electrical mdustry, for alloys made 
in this way to precise composition limits 


Powder Metallurgy of High-Melting-Point Materials , 


With the development of the gas turbine and the 
demand by the engineer for materials to withstand 
ever higher temperatures and stresses, 1618 of particular 
interest to note that one of the earliest groups of 
sintered products, namely, sintered carbides, 1s 
figurmg very prommently m development work in 
this field Interest m this connexion centres mamly 
around tibanrum carbide for a number of reasons, 
meluding the fact that it 1s of relatively low density 
and has an encouraging strength at temperatures up 
to 1,000° C However, the resistance to oxidation of 
this material bonded with cobalt does not meet 
requirements, although the addition of other 
carbides, such as chromium, niobrum, vanadium and 
tantalum, improve both the creep strength and the 
resistance to oxidation The high-temperature 
properties of these materials are determined largely 
by the properties of the matrix o1 bonding material, 
although ıb 1s considered that the primary carbide 
phase does influence the strength of the matnx. In 
this connexion, investigations into alternative bonding 
materials, such as heat-resisting alloys, mdicate that 
creep strengths superior to those of the alloys them- 
selves can be obtamed However, the low impreg- 
nated strength and cold ductility, plus the difficulty 
of fabrication, are at present severe lunitations on 
the accepted use of these materials for gas turbine 
components E 

In recent years considerable mterest has been 
shown in alternative intermetallic compounds having 
high temperature stability, mcluding silicides and 
borides of the transition metals Considerable 
mvestigations have been made m recent years on 
mixed metal~silicide systems Many of these com- 
pounds show exceptional resistance to oxidation at 
temperatures of 1,500° C ormore, and recent studies 
have shown that this 1s due to formation of a pro- 
tective oxide layer rich m silica Much further 
development work, however, will be required before 
compounds such as silicides are accepted for engin 
eering applications, primarily because of ther 
extreme brittleness and the ease with which they 
react with metals considered for bonding them 

The possibility of manufacturmg certam of the 
existing high-temperature alloys by powder metal- 
lurgy methods have been mvestigated These 
materials m. the right condition normally depend 
upon complex carbides for the development of 
satisfactory high-temperature creep-fatigue resist- 
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ance The introduction of carbides 1n the necessary 
concentration in the equivalent smtered alloy 
presents difficulties, due to reaction between the 
, carbon and the oxide present m the metal powders 
used The possible solution here may be the use of 
alternative precipitates to carbides for the develop- 
ment of satisfactory high-temperature strength. 
Metal — ceramic mixtures are & comparatively new 
field for research and development of materials for 
high-temperature service  Metal-bonded alumna 
compounds figure quite promunently m the mvesti- 
^ gations which have so far been carried out Satıs- 
factory bondmg between the metal and ceramic is 
essential for strength at high temperatures, and 
basic studies of the wetting of ceramics with metals 
form an important part of research work in this 
field As in the case of titanium carbides, the work 
has shown that a thin layer of bond metal has much 
greatei strength than that of the bond metal m 
massive form, and this ıs attributed to the inability 
_ of the thin layer of metal to deform plastically 
Increasing mformation 1s becommg available on 
the high-temperature properties of ceramics bonded 
with metals The optimum composition would 
appear to be m the neighbourhood of about 
50 per cent by weight of the metal The mteresting 
point of view has been expressed that for optimum 
properties and, in particular, good resistance to 
thermal shock, the metal network and the ceramic 
network should both be continuous I JENKINS 


EDUCATION AND TRAINING OF 
RADIO ENGINEERS 


7 HE present demand of industry and the Services 
for more radio engmeers has emphasized the 
continuing difficulties of education and trainmg m 
this field Following a series of reports made by the 
British Institution of Radio Engineers on this subject 
a iecent meeting of the Institution in London was 
devoted to examining some of the present problems 
Openmg the discussion, Prof E E Zepler (pro- 
fessor of electronics 1n the University of Southampton) 
stated that there 1s now scarcely an industry which 
does not, m one way or another, use either electrical 
communications or what is now called industrial 
electrones The British Institution of Radio Eng- 
meers has recently decided to extend the syllabus of 
its graduateship examination by meluding industrial 
electronics as a specialized subject as from 1956 
The universities have not, so far, final degree 
courses in radio engineermg Many universities 
provide specialized papers in communications and 
iadio physics, but all too few universities have, m 
fact, a chair of radio or electronic engmeermg In 
consequence, education and training m the univer- 
sities are nob a maim contribution towards the 
solution of our man-power shortage and, in the mam, 
recruitment m the industry comes through the 
technical college 
Prof Zepler feels that universities which, for 
various reasons, will not cater for a degree in elec- 
tronics might be prepared to provide a fourth-year 
course, devoted wholly to electronics, for those 
who have taken a degree m physics or in electrical 
engineering 
Prof Zepler mvited discussion on the question of 
whether industry co-operates sufficiently with the 
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universities and technical colleges in providing sand- 
wich schemes and part-time release. 

He said that the experience of some of the exam- 
mung bodies, meluding the British Institution of Radio 
Engmeers and the City and Guilds of London Insti- 
tute, was that exammation results show that students 
are, in the mam, madequately prepared for these 
examinations, but suggested that the results are not 
wholly the fault of the technical colleges, 1t mught 
well be that basic training at the grammar schools 
and secondary modern schools 1s not adequate 

Prof E Willams (professor of electrical engineermg 
m University College, Cardiff) said that he has no 
doubt that, at one stage of the country’s educational 
development, classics provided the quickest and most 
readily available tramung in straight thinking? But 
nowadays we must surely quariel with the prmoerle 
that “it doesn't matter what you teach so long as 15 
trains a man to thmk’ The practice of radio and 
electronic engmeermg now rests on so extensive a 
basis of specialized physical principle and of par- 
ticularized apphcation of mathematics that its study 
1s as much a contribution to true education as 1s the 
study of any pure science The desirable lmits of 
specialization are umposed, not by educational con- 
siderations, but by vocational requirements A very 
broad study of physical principle ıs undoubtedly 
needed, but Prof Wilhams holds that, in the muted 
time available, 16 1s both unpractical and unnecessary 
to prescribe a similarly broad study of related tech- 
nologies Professional institutions have not the same 
function as universities, and 16 18 reasonable to expect 
greater speciahzation in courses leadmg to the 
examinations of the former. Prof Willams thinks 
that the development of education and trammg in 
radio and electronic engineermg will be seriously 
retarded unless the policy of regarding ‘electrical 
engineermg' as a convenient indivisible unit of 
subject-matter 1s abandoned. 

Mr Hugh Warren (principal of the South East 
London Technical College) represented the Associa- 
tion of Principals of Technical Institutes at the 
discussion He feels that the term ‘radio’ should not 
be restricted to the connotation with which 16 might 
have started many years ago Instrumentation, 
control, radio-frequency heating, radar and an ever- 
widening field of applications now have to be added 
to the fields of valve manufacture, telecommunica: 
tions and recording and amplifymg equipment 

Mr Warren said that perhaps half the 250 or 
so technical colleges m Britain have seriously con- 
cerned themselves with the traming of radio engineers 
Just as there 1s no British standard radio engineer, 
so there is no attempt to prescribe a single course 
There are many courses and they reflect the com- 
plexity and variety of this rapidly expanding industry 
They prepare for a wide variety of qualifications— 
degrees, diplomas, the National and Higher National 
Certificates, a number of different City and Guilds 
Certificates, and the examunations of the professional 
mstitutions. These fairly well-defined levels of 
qualifications blend mto each other. Mr. Warren 
defied anyone to delimit the exact boundaries of a 
professional engmeer He paid a tribute to the real 
co-operation both of organized mdustry and of 
individuals m industry, in the matter of courses aed 
equipment After comparmg British and French 
systems of apprentice-trammg, Mr Warren asked for 
guidance on the question of whether a new certificate 
in radio is needed. In mechanical engmeermg there 
1s & certificate for those who are not gomg to be 
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designeis, but are gomg to be very good technicians, 
if not technologists. There is nothing quite com- 
parable m radio Mr Warren wondered whether the 
technical college should, as m France, undertake 
more of the practical side of apprentice-trainmg—or 
whether mdustry 1s content to undertake this He 
concluded with a plea that education should 
find room for social thmkmg and an awareness 
' “of the economie and philosophical problems of our 
age 
Mr R E Burnett (manager of the Education and 
Technical Personnel Department of Marconrs Wire- 
less Telegraph Co), expressing personal views, 
maintained that the radio industry is playmg a full 
part m co-operation with the universities and tech- 
nical “colleges m stimulating recrmtment and in 
planning the future trammg and education of radio 
engineers 
Agreemg that there is still a tremendous shortage 
of professional engmeers in this field, Mr Burnett 
stated that the larger companies are spending more 
and more money in developing ther own tramimg 
schemes, including the provision of the equivalent 
of college facilities The smaller, but progressive, 
firms are ın many cases making a proportional con- 
tribution to the problem of providing adequate 
taammg by co-operating with local technical colleges 
and m some cases making arrangements with the 
larger compames who are able to provide their own 
schemes He advocated that there might be an 
extension of this principle m view of the mereasing 
number of organizations which are not at present m 
a position to set up their own individual trammg 
schemes 
Agreemg with Mr Warren that the question of 
selection 1s important, Mr Burnett feels that too 
„httle 13 done to help the student who fails to reach 
professional status or even Higher National Certificate 
level He advocated that courses and examinations 
should be so organized as to enable the candidate 
who cannot reach the higher level to be accom- 
modated in the technician or craft level Srmularly, 
not enough 1s done to encourage the successful craft 
apprentice to go forward to secure professional 
status 
Some graduates hold the view that, havmg com- 
pleted their university trammg, 16 ıs not necessary 
to follow on with a form of trammg or apprenticeship 
course Most of the larger companies, however, 
have found that 16 1s to the ultimate advantage of the 
graduate to undertake further trammg m the shape 
of an apprenticeship course, if only to have & first- 
hand understandmg of the workmg of the various 
departments which go to make up a large organiza- 
tion The graduate who leaves the university and 1s 
straightway employed on a special task tends to 
become msular m his outlook and not to use fully 
his academic tramimng 
In general, the output of the universities 1s so 
comparatively small that mdustry is compelled to 
look to the technical colleges and the other exammng 
institutions for recruitment to rts professional ranks 
In return, mdustry must be conscious of the need 
for arranging sandwich and simular courses (at present 
in very small numbers) m order to provide adequate 
taming facilities for able young men who, for one 
reason or another, cannot undertake a full-time 
university course 
Other speakers m the discussion dealt with the 
shortage of teachers Too many technical colleges 
are dependent on the services of the part-time 
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lecturer who, by reason of hus mam. Job in industry, 
is unable to give adequate time and thought to 
teaching 

Mr E M Wareham (chief engmeer of Sandeis 
Electronics, Ltd) feels that there is a serious gap 
between the standard of trammg of a university 
graduate 1n electrical engmeermg or physics, and the 
standard required m the design and development 
laboratories The average student has to have at 
least two years traming and general experience 
before bemg entrusted with responsible electronic 
work in the design and development field 

Mr C W Robson (head of the Electrical Engin- 
eermg Department of the South East London 
Technical College) feels that very few firms aie 
prepared to enter mto an apprenticeship scheme 
which will give the technical colleges the maximum 
opportumty of playmg ther part m the thorough 
tramung of the younger man 

The technical colleges are, in the main, dependent 
on recruitment at the age of sixteen or seventeen 
years, when the work of the technical college has to^ 
be mtegrated with the activity of the employing 
firm In the Ordinary National Certificate, Mr. 
Robson feels that there should be greater specializa- 
tion m radio and electronics 

Other speakers expressed the view that mdustiy, 
and particularly the radio industry, does not do 
sufficient to publicize in the schools the opportunities 
available m mdustry The first contribution made 
by the radio mdustry in this connexion 1s the excellent 
booklet distributed by the Ministry of Labour on 
radio and electronics as a career. 

It was suggested that a difficulty m persuading 
youth to go in for a radio engmeermg career is the 
fact that, m the first two or three years of technical 
college trammg, students are confined to tremung in 
electrical engimeermg Mr W Dunn expressed the ' 
belief that, if the radio apprentice could, m. his first 
three-year technical college course, secure acknow- 
ledgment and reward m the shape of an Ordmary 
National Certificate in Radio Engmeermg, his mterest 
would be much better mamtamed than under the 
present arrangement of expecting him to take an 
ordinary National Certificate in electrical engmeering 
before starting any serious study of radio and 
electronics E. WILLIAMS 
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Sir Shanti Bhatnagar, O.B E , F.R S. 


On New Years Day, India lost a great public 
servant, Sir Shanti Swarup Bhatnagar, a man of 
exceptional ability and immense energy As director 
of the Council of Scientific and Industrial Research, 
secretary of the Mmustry of Scientific Research, and 
chairman of the University Grants Commuttee, he 
was the Prime Minister's right-hand man m xmple- 
menting the policy to put science in the forefront of 
India’s plan for the future When mauguratimg the 
forty-segond session of the Indian Science Congress 
at Baroda on January 4, Mr Nehru paid him tribute 
“T have co-operated for the last six or seven years 01 
more with Dr Bhatnagar who, I think, has done— 
I say this with all respect due to others—more 
than anyone else for scientific development in 
Indis" 

Twelve new national mstitutes and laboratories 
have been built, equipped and established m various 
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centres in India* during the past sıx years, and most 
of them are now in full operation. Anyone who has 
seen these mstitutes cannot but be astounded by the 
energy and drive of the man who im so short a time 
freated them Bhatnagar could well be called a 
master builder, for there ıs a unity of conception, 
and every detail, even the fountams in the gardens, 
aad some special object emanating from his ideas 
in the words of Dr. H. J Bhabha, “m the short 
space of a few years Bhatnagar built the laboratories 
which are indispensable to any nation which aspires 
to leadership in the modern world, and he has pro- 
vided the means whereby young Indian scientists of 
to-day and to-morrow can make their contribution 
to the betterment of India and its people" These 
laboratories will be an enduring monument to the 
imagination, enthusiasm and patriotism of Bhat- 
nagar, who spared himself not at all He travelled 
far and wide to seek the latest designs, the most 
suitable equipment, the recent techniques which 
gould help to promote the efficiency of his labor- 
stories. He was undeterred, he went ahead and got 
things done—he did not permit finance to baulk his 
objectives and yet they were achieved at remarkably 
reasonable cost owing to his exceptional foresight 
and ingenuity. 

Although this chain of laboratories 1s Bhatnagar’s 
zreab achievement, ıt absorbed only part of his 
mergies as secretary of the Mimistry of Scientific 
Research and as director of the Council of Scientific 
and Industrial Research with 1ts numerous commit- 
«ees and activities He was the mamspring of it all, 
and he had his finger on every detail of the Council’s 
work. He possessed a clear, concise and well-docketed 
nmd He was the first to arrive at the secretariat 
and his hght was the last to go out, driving his 
assistants hard, he drove himself harder He had a 
and heart and a keen sense of humour, and they 
appreciated the Joy and privilege to work for him. 

As chairman. of the University Grants Committee, 
ie had undertaken a further great and important 
ask Sw A L. Mudahar, vice-chancellor of the 
Jniversity of Madras, stated that ‘Bhatnagar had 

«ust got mto full stride as Chairman and it was a 
reat misfortune that at this stage the Commission 
whould be deprived of his forceful personality, and 
«is wisdom and guidance". 

Alas, the stram of all this work for India and for 
sience was too great, and m his sixtieth year his 

aart suddenly failed. 

Bhatnagar was born m a small township near 
delhi ın 1895—the Prime Minister was present at 
as birthday celebrations held at the National 
hysical Laboratory (Delhi) last February—and the 
evotion accorded to him and the respect for his 
3hievements must have pleased him. His father 
as a teacher at Bhera ın the Punjab, but he died 
hen Bhatnagar was only eight months old. He 
"ten spoke of his mother and the great influence she 
ad on him during his early days at school, when 
ith considerable struggle but great mnate ability he 
'&naged to acquire the knowledge for entry to the 
orman Christian College, Lahore. There he came 
ider the influence of able professors, and took his 


* National Physical Laboratory of India (Delhi), Central Road 
‘search Institute (Delhi), Central Building Research Institute 
oorkee) , National Chemical Laboratory of India (Poona), Central 
od Technological Research Institute (Mysore), Central Electro- 
*m:cal Research Institute (Karaikudi), Central Leather Research 
tute (Madras), Central Glass and Ceramic Research Institute 
leutta), National Metallurgical Laboratory of India (Jamshedpur), 
—-ntral Fuel Research Institute (Dhanbad), Central Drug Research 
YXatute (Lucknow), Central Salt Research Institute (Bhavnagar) 
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M Sc. m chemistry ın 1918 in the University of the 
Punjab. In 1919 he came to England and obtamed 
admission to University College, London, where he 
worked under Prof. F G Donnan, for whom he had 
great esteem and affection. In 1920 he obtamed a 
grant-in-aid from the Department of Scientific and 
Industrial Research and contmued workmg on the 
stability and inversion of oil-water emulsions, and 
secured the D Se, University of London, m 1921 
After that he spent some months in Europe, at the 
Sorbonne and at the Kaiser Wilhelm Institute 
(Berhn) and was then appomted professor of 
chemistry m the Benares Hindu University, where 
he remained until 1924, having started a centre of 
physical chemical research In October 1924 he 
became professor of chemistry and director of the 
University Chemical Laboratories, University of the 
Punjab, Lahore, which post he held for sixteen years. 
This was his most active and fruitful period of 
research, during which he published many papers on 
physical chemical subjects—colloids, surface chem- 
istry, photochemistry, and particularly magneto- 
chemistry He published, with K. N. Mathur, 
“Principles and Applications of Magneto-Chemustry”’, 
and devised with him an interference balance for 
magnetic measurements His research in magneto- 
chemistry gamed him election to the fellowship of 
the Royal Society of London 1n 1943. 

Bhatnagar was, from all accounts, a very mspiring 
teacher, it was as a teacher that he himself was 
most happy. He took great trouble about his pupils, 
and many were the unbeknown acts of kindness and 
generosity Not only was he a teacher of chemistry 
with a power of original work, but also he was widely 
read, and a gifted writer His Urdu poetry, which 
was cast in a hght vem, was much appreciated. His 
mterests were wide, he was gay in conversation, 
lively m debate, and a wonderful friend He had an 
unprejudiced outlook, having travelled widely and 
having many friends in many countries Albeit, he 
was a great patriot and ambitious for India’s sake 

In 1940, Lord Linhthgow (then Viceroy of India) 
was lookmg for a man to help to establish a govern- 
ment organization on the lmes of the Department of 
Scientific and Industrial Research m Great Britam. 
He wisely chose Bhatnagar. Thereafter Bhatnagar 
became more closely linked with the Government 
machine at Delhi. It would have been difficult any- 
where to find a man of more varied accomplishments, 
with such energy and drive. He had already had 
close connexions with industry. During his time at 
Lahore, he had devised processes relating to the 
purification of kerosene oil which proved helpful to 
Messrs Steel Bros It was characteristic of Bhatnagar 
to turn over emoluments recerved to public benefit, 
and he arranged with the company to found the 
Steel Bros. Research Scheme, which could be em- 
ployed for research scholarships m the Punjab 
University Chemical Laboratories Such schemes 
were extended when further ideas led to support for 
research from other oil industries. 

It was m connexion with his activities while still 
at Lahore that he was made O B E im 1936. He was 
knighted for his services on behalf of the Government 
m 1941 

Durmg the Second World War and m connexione 
with the work of the Council of Scientific and Indus- 
trial Research, Bhatnagar’s ideas fertilized many act- 
1vities—for example, the production of anti-gas cloth 
and varnishes, foams, vegetable oil blends as sub- 
stitutes for lubricating oils, glass substitutes, synthetic 
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resins and plastics from waste products He was the 
owner of a number of patents relatmg to textiles, wood 
products, mineral waxes, etc He was ın touch with all 
the chief industrialists ın India and had connexions 
with many leading technologists m other countries, 
furthermore, he was skilled m negotiation, so that, 
with his experience in university life and his many 
personal scientific friends, he became mvaluable as 
the centre of the growmg scientific orgamzation 
within the Government of India When national 
independence came, the schemes on which his heart 
was now set quickly took shape Some of them, 
indeed, had already been decided (for example, the 
building of a National Physical Laboratory) 

Bhatnagar took a leading part 1n starting a number 
of ptojects, such as the formation of Indian Rare 
Earths, Lid., for the processmg of monazite sands 
and the search for atomic munerals. A number of 
metallurgical and chemical processes were developed 
or changed to swt Indian conditions and India’s 
needs, for example, the enrichment of manganese 
ores proved a valuable enterprise. 

His admunmstrative successes were frequent, ıb 
may be mentioned that he was successful m gamimg 
exemption from tax for expenditure on research, and 
from customs duties on scientific mstruments essential 
for research He was active m promotmg the regional 
technological mstitutions, the Standards Institution 
and the National Research Foundation, and was a 
very useful member of the Council of the Indian 
Institute of Science, Bangalore. He mstituted a 
documentation centre which was accommodated m 
the National Physical Laboratory bwidmg 

Bhatnagar took a lead m all that was gomg on m 
science m India Before the War he had been 
sectional president (chemistry) of the Indian Science 
Congress (1928 and 1938). He was general president in 
1944-45. He was president of the National Institute 
of Science of India (1947 and 1948), and as president 
in his address at the thirty-sixth session of the 
Indian Science Congress, he appealed to the young 
scientists of India for zeal m the cause of science and 
its appheation and zest for research 

He attended many conferences ın foreign lands, as 
representative of India He was a delegate to the 
Empire Universities Congress at Edinburgh (1931) 
and at Cambridge (1936), to the British Associa- 
tion and the Michael Faraday centenary celebra- 
tions (1931), and at the Liverpool meeting so far 
back as 1923. He was a member of the Indian 
Scientific Mission for the Government m 1945 and 
leader of the official delegation at the Empire 
Scientific Conference ın 1946, and a member of the 
Indian Atomic Energy Commussion which visited 
Great Britam i 1948. He attended the United 
Nations Scientific Conference on Utilization and 
Conservation of Natural Resources ià New York, 
1948 He made many tours to Europe and America 
in connexion with his work, and these included 
recently visits to the U S S R. and to South America 

Bhatnagar was an honorary D Sc, Oxford (1946), 
and had received the honorary doctorate of Delhi, 
Allahabad and Patna, and was honorary professor of 
chemistry of the Universities of Delhi, Benares and 
the Punjab He was a Fellow of the Syndicate and 

«member of Council of Benares University He was 
a Fellow of University College, London. He was a 
Fellow of the Institute of Physics and of the Royal 
Institute of Chemistry (London), and was made an 
honorary member of the Society of Chemical Industry 
(London) m 1948 and honorary vice-president (19465— 
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48) He was a past-president of the Indian Chemica 
Society and reerpient of the Reddy Prize m Chemistry, 
1947 

The joy of Bhatnagar's full, eager life was marred 
by the loss of his wife, Srimati Iaywanti, ın 1945. He 
had two sons and two daughters A son and daughter. 
in-law hved with hm, and his home-hfe was still a 
happy one. He had a httle farm outside Delhi in 
which he took great pleasure But one could not 
imagme his tireless soul resting at ease in this world 
while there was work to be done Providence ordaimed 
that he should suddenly be taken away so that 
others, by the very shock of his loss, may be firec 
with his zeal. He has provided the means for 
scientists in Indis im many branches of science to dc 
great work ALFRED C. EGERTON 


Dr. G F. C Searle, F.R S. 


A MEMORIAL service for the late Dr G F. C 
Searle, a former Fellow of Peterhouse, Cambridge, 
who died on December 16, was held im the College 
Chapel on January 21, at which colleagues, forme) 
pupils and friends gathered as a tribute to the passing 
of a notable personality. 

Searle was the son of the late Rev. W G Searle anc 
was born in the vicarage at Oakmgton, Cambridge. 
shire, on December 3, 1864 His nmetieth birthday 
was celebrated by a tea-party at the Cavendisk 
Laboratory on December 3 last, when a large anc 
distinguished company heard him give an account oi 
hus boyhood and youth, and of his mtroduction, tc 
physics when taken by his father to see the newly 
erected Cavendish Laboratory and shown over the 
building by James Clerk Maxwell, then recently 
appointed the first Cavendish professor of expen 
mental physics. 

Searle won a foundation scholarship at Peterhouse 
and, entermg the University, read for the Mathe 
matical Tripos, which he took m 1887, being classec 
as a Wrangler In the followmg year he studiec 
physics for Part II of the Natural Sciences "Irrpos 
He began research work m 1888 m collaboration with 
Prof J J Thomson on a determmation of the ratx 
of the electromagnetic unit of electricity to the 
electrostatic unit, a research which was published » 
the Philosophical Transactions of the Royal Society 
This was followed by many mdependent publications 
mostly dealmg with magnetic measurements o 
electromagnetic theory, but occasionally with prop 
erties of matter or heat. These researches gained fo 
him the fellowship of the Royal Society m 1905 anc 
the award of the Sc D degree by the University o 
Cambridge m 1912 

Searle was appointed to & University demon 
stratorship in 1890 and to a University lectureshig 
in 1900 He retired from both posts m 1985. A 
the outbreak of the Second World War, however, h 
returned to work agam. and only gave up finally, am 
with reluctance, at the age of eighty-three, havin 
then worked under three Cavendish professors S» 
J J Thomson has placed ıb on record m his book 
“Recollections and Reflections", that ‘Searle ha 
done more foi the teachmg of practical physics a 
Cambridge than anyone else". He taught a larg 
class m practical physics at the Cavendish Laborator 
—that for students workmg for Part I of the Natur: 
Sciences Tripos—and for more than forty year 
nearly every Cambridge man takmg physics was ə 
some time his pupil. On the occasion of his ninetiet 
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bmóhday party, Searle claumed with pride to have 
taught more Fellows of the Royal Society than any 
other teacher, and also that both the father and the 
mother of the present Cavendish professor had been 
>his pupils 
As a University lecturer Searle gave regular 
courses of lectures for Part II of the Tripos m 
classical electricity and magnetism and m heat He 
also, for a tune, gave lectures. on mathematics for 
students of physics. But ıt was his work as a demon- 
strator which gave him his pre-emmence He showed 
- great skill an devising laboratory experments suitable 
for mstructing students, and m designing the neces- 
sary apparatus It 1s these skills which have carried 
his name and his teaching methods mto the physics 
departments of almost every university and technical 
college m the world, and mto the science laboratories 
of most progressive schools Huis experiments were 
never commonplace, ther origmality and elegance 
made a special appeal to students, so that they 
became keen to try them With each experiment he 
*supphed a manuscript, written m his own hand, 
giving an account of the underlymg theory, followed 
by a very full and clear description of the way the 
experiment should be made Some of these manu- 
scripts have been published by the Cambmdge 
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Rothamsted Experimental Station : 
Dr R. K. Schofield 


THe appomtment of Dr R K Schofield to be 
head of the Chemistry Department of Rothamsted 
Hixpermental Station, m. succession to the late Dr 
E. M. Crowther, 1s a tribute to his versatihty He 
“went to Oundle School and won an entrance scholar- 
ship to Trmity College, Cambridge, m science and 
mathematics He took physics, chemistry ard 
botany in Part I of the Natural Sciences Tripos, and 
his progress was marked by the winning of a senior 
scholarship and a first class in Part II (Physics) 
His special interest m the borderland between physics 
and chemistry led him to do his Ph D research on 
the physical chemistry of surfaces under Sir Eric 
Rideal For two years he was lecturer m physics at 
Durham and then jomed the Physics Department at 
Rothamsted, of which he became the head m 1947 
"in succession to Sir Bernard Keen He 1s a recognized 
authority m the moisture relationships and colloidal 
aspects of soil, and 1n recent years has been particu- 
larly active in applyimg and extending the concept 
of the diffuse electric double layer He has been 
chairman of the Colour Group of the Physical Society 
and was visitmg professor of soil physics at Cornell 

University durmg the winter of 1951-52. 


Dr H L Penman 


Dr ScHorrELD is succeeded as head of the Physics 
Department at Rothamsted by Di H. L Penman, 
who graduated im the Newcastle Division of the 
University of Durham m 1930 with a first in physics 
After research m acoustics with Dr E.G Richardson, 
he jomed the Photochemistry Section of the British 
Cotton Industry Research Association m Didsbury, 
leaving in 1937 to go to Rothamsted. Until 1941 he 
worked on diffusion of gases and vapours m soul, soil 
temperature, and on dramage and evaporation 
Dwing 1941-44 Dr. Penman was in the acoustics 
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University Press ın a series of volumes Displayed 
on the notice-board of his laboratory was & lst of 
mstructions and exhortations to students begmnmg 
work m practical physics To many, the last para- 
graph of these was the most interesting. It dealt 
with the relations between students and their hard- 
worked demonstrators, exhorting students not to 
become annoyed if they did not get all the attention 
to which they felt entitled, but to be patient and 
remember that “demonstrators are only human and 
need your sympathy and your prayers at least as 
much as other men” 

Dr. Searle marned, ın 1904, the widow of Mr. 
Thomas Parsons, of Wimbledon, and would speak. 
most feelingly of the great help and constant encour- 
agement he had received from her throughouts then" 
happy married hfe. He was above all a staunch. 
Christian He was active as a lay reader of the 
Church of England and keen and enthusiastic about 
any duties he undertook. As a teacher his manner 
was perhaps rather brusque and s little forbidding 
to students meeting him for the first time, but his. 
obvious earnestness and lively mterest m them and! 
their work soon overcame this, and he was held m 
respect and admiration by a large circle of students 
and friends Frank Horron 
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section of the Mme Design Department, Admnalty, 
at Portsmouth In 1944 he returned to Rothamsted 
to resume his evaporation studies, and smce then has 
been able to show that the use of water by vegetation 
1s a physical process the rate of which is dictated by 
weather, and 1s calculable from weather data. The 
general utility of this work m irngation control and 
in hydrology led to an invitation from the Waite 
Agricultural Research Institute, Adelaide, to spend 
six months m Australa (1951-52), where, supported 
by a Nuffield Fellowship, Dr Penman was able to 
study the water conservation and irrigation problems 
of south-east Australi. Dr Penman has been 
honorary secretary of the London Branch of the 
Institute of Physics, has served on the board of the 
Institute, and at present 1s an honorary secretary of 
the Royal Meteorological Society and a vice-president 
of the Association Internationale d’Hydrologie 
Scientifique. 


Zoology at Fordham University : 
Prof A A. Wolsky 


Pror. A. A Worsky, former professor of zoology 
in the University of Budapest and director of the 
Hungarien Biological Research Institute at Tihany, 
has been appomted professor of  expermental 
embryology m Fordham University, New York. 
Following his formal education m Budapest, Dr. 
Wolsky did postgraduate work abroad under fellow- 
ships from the Hungarian Government, the Rocke- 
feller Foundation and the Swedish Institute of 
Cultural Exchange This meluded studies in London 
in 1931, Cambridge in 1934, and at the Wenner Gren. 
Institute, Stockholm, m 1935. In 1947 the Hun- 
ganan Government permitted him to return to 
Stockholm for a year At the end of that period he 
refused to return to Hungary He jomed Unesco 
as prmerpal scientific officer for South-East Asia, 
stationed at Djakarta Indonesia He has held that 
position for six years Dr Wolsky 1s the author of 
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“Genetics and the Orgm of the Species” and 
‘Biological Lexicon" His published papers deal 
largely with problems of expermental embryology 
and embryological geneties 


The Canadian Defence Research Board 


Mr. E Lu. Davis, vice-chairman of the Canadian 
Defence Research Board, has resigned and has been 
succeeded by Mr. A. H. Zimmerman, a promment 
Canadian engineer. Dr G. S. Field, formerly scientific 
adviser to the Chief of the Naval Staff, has been 
appointed chief scientists Dr. N. W Morton, chief 
of the Division mvolving operational and medical 
research, human resources and environmental pro- 
tection, and Dr. John W Abrams, supermtendent of 
the Beard’s Operational Research Group, have been 
appointed scientific advisers to the Chief of the 
General Staff and the Chief of the Arr Staff, respect- 
ively. Dr. F. H. Sanders is to become scientific 
adviser to the Chief of the Naval Staff. Mr G. M. 
Carrie, whose Division 1s concerned with special 
weapons and northern activities, and Dr J. J. Green, 
chief of the Division which directs activities ın the 
fields of armaments and aeronautics, will combine 
with ther present duties the task of mereasmg and 
reorganizing the headquarters’ scientific staff. Dr 
Wilham Petrie has been appomted acting super- 
intendent of the Operational Research Group 


Shipbuilding Research in Britain 


A MEETING of the Parliamentary and Scientific 
Committee on December 7 was addressed by Mr 
Charles Connell, chairman of the British Shipbuilding 
Research Association, and by Dr. S. Livingston 
Smith, the director of research, on recent develop- 
ments in research and technology in the British 
shipbuilding industry. Mr Connell, who lmuited 
himself chiefly to questions of policy, pomted out 
that British shipbuildmg has a long history of tech- 
nical progress and cannot be accused of backwardness 
in applymg scientific ideas It should be remembered, 
moreover, that a ship and its machmery represent 
a capital mvestment of the order of £1 milhon with 
a working hfe of more than twenty years Mr. 
Connell, however, 1s concerned about the question 
of publication of research results, and urged that 
results likely to benefit mdustry should only be 
communicated to British industry m the first instance. 
In shipbuilding research, the policy 1s to send all 
research results first to member firms m confidence, 
and later the commercial advantage of each report 1s 
assessed on its merits before a decision about pub- 
lication 1s taken. Mr Connell also pleaded for further 
financial support from the Government for the 
Research Association, m view of foreign competition 

Dr. Livingston Smith, in his paper, gave some 
details of the work of the Association, much of which 
is undertaken extra-murally and on board ship The 
Association has shown that reductions of up to five 
per cent in frictional resistance of a ship’s hull can 
be obtained. by a better finish on the painted surface, 
and tests at Glengarnock on full-scale components of 
ships’ structures have led to improvements in con- 
struction and large savings of steel A comprehensive 
series of tests of propulsion and resistance carried 
oyt 1n ship-model testing tanks on a range of models 
of ocean-gomg merchant ship forms have yielded 
data of great value to designers, and mvestigations 
on noise have led to the adoption of less expensive 
methods than that of acoustic hning m the engine 
room and elsewhere. Investigations mto the causes 
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of crankcase explosions and their prevention promuse 
to reduce considerably this hazard. 


Nuffield Foundation * Ten Years Grants 


THe Nuffield Foundation has now published the,» 
second part of its review of its first ten years (pp. 319 
The Foundation, London, 1954), which was promised 
when the review of the mam policies pursued and the 
lands of work supported was issued m 1953 (see 
Nature, 171, 851, 1953) In domg so, however, that 
admirable first part has been incorporated m the 
appropriate sections of this report, so that this 
new volume gives a more detailed record of the 
grants themselves and the progress made, to which 
are appended complete lists of Nuffield Foundation 
Fellows, Scholars, Bursars, etc, appomted durmg 
the first ten years and published research attributed, 
in whole or 1n part, to the Foundation’s grants and 
&wards, in this way it provides a clear guide to the 
policies pursued and the principles determmmg 
grants. The first part ıs thus entirely superseded by 
the second save only where ıt may be a convenience- 
to have the general account run consecutively and 
unbroken by detail. Be that as 1t may, this report 
on grants made durmg the ten years April 1943- 
March 1953 will stand on its own as an authoritative 
and well-arranged reference work on the Foundation’s 
activities during that decade There ıs an adequate 
index. This admirably written account of the way 
in which the private and mdependent mstitution can 
still function m the Welfare State provides a most 
impressive vindication of the principle of voluntary 
action. F 


: Fellowships, Scholarships and Bursaries 


Tax Nuffield Foundation 1s offermg a number of 
scholarships and bursaries for postgraduate traming 
m. biology and sociology. Those m biology are 
mtended for graduates m physics, chemistry, mathe- 
matics or engmeermg, those m sociology for 
graduates in the natural sciences and the humanities 
Applicants should be 22-35 years of age and normally 
resident in the United Kingdom. The scholarship 18 
valued at £500—600 a year (plus fees), with certam 
allowances for married holders, a bursary 1s valued 
at £350 a year (plus fees), also with certain allowances. 
Applications for the biological awards must be made 
by April 1; those for the sociological by May 1 The 
Foundation is also offermg fellowships and scholar- 
ships in dentistry in order to enable holders with. 
dental qualifications to receive such additional 
tramimg in pure and applied science as 1s desirable 
to fit them for an academic career 1n dentistry or to 
agsist university graduates m. medicine or science m 
receiving trauung which will qualify them to under- 
take teachmg and fundamental research in dental 
health and disease. A fellowship ıs valued at £500— 
800, with travelling expenses, a scholarship covers 
tuition fees and a subsistence allowance of up to 
£200 & year. Applications for fellowships must be 
made by March 1, those for scholarships by June 30. 
Further information can be obtamed from the 
Director, Nuffield Foundation, Nuffield Lodge, 
Regent’s Park, London, N.W 1. 


Statistical Methods in Industry 


Tax International Statistical Institute has just 
begun publication of the International Journal of 
Abstracts on Statistical Methods mm Industry (annual 
Subscription 2 50 dollars (18s or 9 50 guilders), from 
the Institute, at 2 Oostdumlaan, The Hague, Nether- 
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lands), and three issues have now appeared. This 
bibhographieal work 1s to appear three times a year 
and each issue will contam about a hundred abstracts 
of papers on the appheation of statistical methods m 
“industry and technology pubhshed m all parts of the 
world. It 1s the intention of the editors to prepare the 
abstracts m such a manner that the reader will be 
able to judge whether or not the onginal article would 
be of mterest to him ‘Industry’ will be imterpreted 
broadly to include transport, munmg, generation of 
electric power and management problems m agri- 
“culture (but not agronomy) Theoretical papers that 
have direct mdustrial and engmeermg applications 
will be included The abstracts will be m English or 
m French, and printed on one side only of thin card- 
board, so that they can be cut out and filedas3m x 
5 1m cards Industrial statisticians who are willing 
to co-operate in the preparation of abstracts are 
invited to communicate with the appropriate regional 
editor ,~ for the United Kingdom, he ıs Dr E H 
Lloyd, Department of Mathematics, Imperial College 
of Sctence and Technology, London, S W 7 


Decay of Wood in Boats 


Borer No 21 of Forest Products Research, 
Department of Scientific and Industrial Research 
(London  H.M. Stationery Office, 1954), deals with 
“Prevention of Decay of Wood m Boats”. In the 
days when all ships and boats were built of wood, 
the problem was a serious one because the nature of 
the decay was not understood and so no prevention or 
cure could be applied. In the eighteenth and nme- 
teenth centuries naval authorities were seriously 
alarmed at the rapidity with which tzmbers m wooden 
battleships deteriorated and many remedies were 
tried without success Durmg and smce the Second 
World War the problem has again become prominent 
‘owing to the increasing number of less-durable tumbers 
in use This bulletin 1s the result of a discussion be- 
tween naval architects, representatives of boat-buud- 
ing firms and officers of the Forest Products Research 
Laboratory. As would be expected, the decay 1s 
found to be most serious ın vessels which are laid up 
for parts of the year or aro held m reserve The 
bulletin deseribes with diagrams the fungi responsible 
for this decay and the conditions under which they 
develop The decay 1s frequently alluded to by the 
term ‘dry rot’, which 1s caused by the fungus Merulvus 
lacrymans The name should be avoided, as this 
fungus 1s seldom found on a boat The commonest 
wood-destroymg fungi known to occur m boats are 
Conzophora cerebella (the cellar fungus) and species of 
the genus Pora Methods for eradicating decay and 
preventing its development m new craft by the use 
of naturally durable timbers and modern wood 
preservatives are outlined 


Oil Palm Research 


Wrru the appearance of the second number of the 
Journal of the West African Institute for OV Palm 
Research (September 1954), this new publication may 
be said to have got fairly into its stride It promises 
to be of great value to all who are concerned with 
this important tropical crop It combines m a useful 
way up-to-date mvestigations both of an applied 
and of a more fundamental character, while the 
critical reviews of other publheations relatmg to 
al palm matters seem likely to confer on the journal 
a centrahzing and integrating function The present 
aumber includes articles on the improvement of 
aatural palm groves—an importent domestic con- 
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sideration m Nigeria, where most of the palm oil 
comes from this source—and the effect of cultural 
treatments on losses m the nursery A sound 
foundation for future work on the diseases of the oil 
palm is provided by a prehmmary account, with 
descriptions, illustrations and diagnostic key, of all 
the diseases thus far encountered m Nigerian territory 
As the oil palm is often grown on somewhat, or even 
highly, mmpoverished soils, deficiency diseases assume 
a considerable magnitude from the pomt of view of - 
both production and research One of these diseases, 
deseribed as orange frond, has now been shown to be 
due to magnesium deficiency and can be remedied by 
appropriate treatment A further article relates to 
two new caterpillar diseases which may cause con- 
siderable destruction of palms . 


Zoological Nomenclature 


As from July 31, the International Commussion on 
Zoological Nomenclature will start to vote on the 
following cases mvolving the possible use of the 
plenary powers for the purpose specified agamst each 
entry. Full particulars of these cases have been pub- 
lished on January 31, 1955, ın Parts 1 and 2 of vol. 11 
of the Bulletw of Zoological Nomenclature. (1) Pleuro- 
tomar, Sowerby (J ), 1821, validation of (1f judged to 
be mvahd), anglicus Sowerby (J ), 1818 (Trochus), 
vahdation of, and demgnation of, as type species of 
Pleurotomaria (Cl Gastropoda), (2) Pachyceras 
Bayle, 1878 (Cl Cephalopoda, Order Ammonoidea), 
validation of, (3) Neanura McGullivray, 1893, and 
Hypogastrura Bourlet, 1839, designation of type 
species for, Achorutes Templeton, 1835, suppression 
of (Cl Insecta, Order Collembola), (4) Crenophilus, 
validation of, as from d’Orchymont, 1942, aeneus 
Germar, 1824 (Hydrophilus), validation of (Cl. Insecta, 
Order Coleoptera), (5) Ehenopteraspws Jackel, 1919, 
validation of (Cl. Ostracoderm:), (6) Anurophorus 
Nicolet [1842], designation of type species for (Cl 
Insecta, Order Collembola) Attention is directed 
also to the proposed suppression of the generic name 
Jumala Friele, 1882, as a name calculated to give 
offence on religious. grounds. The above Parts also 
contam proposals for the adoption of three 'Declara- 
tions’: (a) relatmg to transhteration of words 
normally written m Cyrihe characters (preliminary 
to insertion m the Code as a schedule (Copenhagen 
decision)) , (b) definmg the status of a generic name 
published conditionally , (c) clarifymg Rule (f) m 
Article 30 (type species of a nommal genus estab- 
lished as a substitute for a previously established such 
genus but with a different type species) Comments 
on the above cases should be sent as soon as possible 
to Mr Francis Hemming, Secretary to the Com- 
mussion, 28 Park Village East, Regent’s Park, 
London, N.W 1 


The National Science Foundation, Washington 


Tug National Science Foundation, Washington, 
has announced 216 grants totalling about 2,650,000 
dollars for the support of basic research 1n the natural 
sciences, for conferences and studies on science, 
scientific information exchange, for scientific man- 
power, and for travel of American scientists to 
international scientific meetings. This is the first 
group of awards to be made during the fiscal year 1985 
by the Foundation for the support of basic research 
and related matters Smce the begimnimg of the 
programme m 1951, more than 1,100 such awards 
have been made, totalhng about 11,141,000 dollars. 
In addition, the first grant, totallmg 100,000 dollars, 
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was made under a special appropriation for the 
International Geophysical Year. The research fields 
meluded are astronomy, chemistry, developmental 
biology, earth sciences, engmeermg sciences, environ- 
mental biology, genetic biology, mathematical 
sciences, molecular biology, physics, psychobiology, 
regulatory biology, and systematic biology A hst 
of the grants, cluding institution, name of principal 
scientist, title, duration and amount, can be obtained 
from the Secretary, National Science Foundation, 
Washington 25, DC 


Ulster Folk Museum 


Tue Museums Jounal of December 1954 announces 
that the Committee appomted by the Northern 
Ireland Minister of Fmance has recommended m its 
report that an Ulster Folk Museum be established 1n 
the grounds of Belfast Castle at a probable cost of 
£60,000 The Museum would consist of buildings, 
implements and other objects displayed in a natural 
setting and under hvmg and working conditions 
Buildings of a traditional type would be rebuilt or 
copied and so far as possible put to their original use 
The Committee suggests that the Museum should be 
established on a national basis, with substantial 
Government financial backmg The Corporation of 
Belfast has already agreed to make available at a 
CM rent some 54 acres m the grounds of the 

astle 


Leicester Museum and Art Gallery 


Tue forty-eighth report of the Committee of the 
Leicester Museum and Art Gallery records the 
opening to the public of the herb garden and Deacon 
Clock workshop m Castle View The new garden and 
the reconstruction illustrating one of Leicestershire’s 
oldest mdustries provide, on the site of what was 
formerly a builder’s yard, an amemty which has 
transformed this corner of old Leicester The report 
is issued in an attractive form, and imterestmg 
acquisitions are recorded 


Colonial Service: Recent Appointments 


Tue following appomtments have recently been 
made m the Colonial Service A. L Job (mspector 
of mines, Tanganyika), inspector of mines, Uganda , 
R B J. Deane, tea officer, Agricultural Department, 
Mauritius, K G Windsor, agricultural officer, 
Northern Region, Nigeria, B.J Gee, fisheries officer, 
Northern Region, Nigeria, R G Dixon, assistant 
conservator of forests, Federation of Malaya, A. W 
Gunthert, mmeralogist, Federation of Nigeria, A G 
Royle, mspector of mmes, Tanganyika, J A Arm- 
strong, entomologist, East Africa High Commussion , 
J B. Davies, entomologist, Sleeping Sickness Service, 
Northern Region, Nigeria 


Planned Parenthood 


Tax fourth International Conference on Planned 
Parenthood was held at Stockholm durmg August 
17-22, 1953, at the mvitation of Riksforbundet for 
Sexuell Upplysmg (National League for Sex Educa- 
tion) and was attended by 158 delegates and 
observers from twenty-one countries A report on 
the proceedings has now been published and includes 
papers on such topics as world population trends and 
therr relation to food supplies, current experiments m 
birth control, terminataon of pregnancies, sterilization, 
subfertility, sterility, artificial msemmation, marriage 
counselling and sex education. Great Britam was 
represented on the organizing committee by Mrs 
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Margaret Pyke and Dr. Helena Wright on behalf of 
the Family Plannmg Association This interesting 
and informative report may be obtamed from the 
International Planned Parenthood Federation, 69 
Eccleston Square, London, S W 1, price 10s. 6d. » 


Symposium on Condensation Nuclei 


A SYMPOSIUM on atmospheric condensation nuclei 
will be held ın the School of Cosmic Physics of the 
Dublin Institute for Advanced Studies, 5 Merrion 
Square, Dublin, durmg April 26-28 Papers may be 
read and contributions to the discussions made m 
Enghsh, French, German or Itahan, interpreters 
will be provided durmg the session Papers from 
France, Great Britam, Ireland, Italy, Sweden, 
Switzerland, the United States and West Germany 
have already been promised Notification. of attend- 
ance must reach Prof L W Pollak, at the Dublin 
Institute for Advanced Studies, before April 10. 


Announcements 


HRH rug Duxz or Eprnsuran has been elected 
an honorary member of the Institution of Electrical 
Engineers. 


Dr J N Hur, senior lecturer ın Guy's Hospital 
Medical School, has been appomted to the University 
of London readership m physiology tenable at that 
School 


Mn Cxcorn WARBURTON, entomologist, formerly of 
the School of Agiiculture and the Molteno Institute, 
University of Cambridge, who celebrated his hun- 
dredth birthday last year (see Nature, February 13, 
1954, p 289), was one hundred and one on February 6 


Tus fourth World Petroleum Congress will be held 
1n Rome durmg June 6-15 Further information can 
be obtained from the General Secretariat, Via Tevere 
20, Rome 


Aw International Symposium on Electrical Dis- 
charges m Gases will be held m the Technical 
University, Delft, durmg Aprl 25-30 Further 
information can be obtained from A W van Wagens- 
veld, Miynbouwplem 11, Delft Netherlands 


AN international conference on “Non-destructive 
Testing of Materials” will be held ın Brussels during 
May 23-28 Further information can be obtamed 
from the Secretary, l’Association des Industriels de 
Belgique, 29 Avenue André-Drouart, Auderghem, 
Brussels 


Tae sixteenth General Assembly of the Fédération 
Internationale Pharmaceutique will be held 1n London 
during September 19-23 Further information can 
be obtamed from D. F. Lewis, Pharmaceutical 
Society of Great Britam, 17 Bloomsbury Square, 
London, WC 1 


A SUMMER school m progiamme design for auto- 
matic digital computing machines will be held m the 
University Mathematical Laboratory at Cambridge 
during September 12-23 Further information can 
be obtained from G F Hickson, secretary of the 
Board of Extra-mural Studies, Stuart House, 
Cambridge 


As already announced, the Fourteenth Inter- 
national Congress of Pure and Applied Chemistry 1s 
bemg held m Zurich durmg July 21-27. Regs- 
tration for attendance must close on February 15. 
Correspondence should be sent to the Secretary- 
General, XIVth International Congress of Pure and 
Apphed Chemistry, Zurich 1 
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THE BIOLOGICAL COUNCIL: A PROGRESS REPORT 
By Dr. W. P. K. FINDLAY 


y EN years have now passed since the first moves 
were made to bring mto bemg an organization 
that would enable British scientific societies in the 
biological field to collaborate m matters of mutual 
concern, and i6 may be of interest to survey what 
has been achieved in this direction 

Many biologists had felt for some time that the 

‘activities of the specialized societies to which they 
belonged remained largely unknown to other bio- 
logists who happened to belong to different societies 
or associations, although often the activities of these 
other societies were of direct interest to them. 

On the mutiatrve of the Biochemical Society, 
representatives of some eight other societies attended 
an mformal meetmg on September 22, 1944, and 
agreed that steps should be taken to establish a 
co-ordinating committee consisting of representatives 
of the biological societies Thus the Biological 
Council came into bemg m July 1945, and m 
November of the same year, at & meeting held under 
the chairmanship of Sir Henry Dale, its officers were 
appomted and a programme of activities suggested 
(Nature, 156, 713, 1946) 

One of the first tasks undertaken was the prepara- 
taon of an annual calendar contammg information 
about the affihated societies and the dates of their 
meetings This has appeared m one form or another 
each year since then, and has proved of great value 
to secretaries, who have thereby been able to avoid 
undesirable clashes m the dates of meetings of 
societies having smnilar interests. 

In response to a demand from a number of bio- 
logists, a scheme was established in 1947 by which 
reprints of the titles of papers in the tables of contents 
of a group of journals were circulated soon after 
publication This scheme ran quite successfully for 
8 number of years, but ıb was discontinued in 1958 
owmg to an madequate number of subscribers 

At the time when the Council was formed 1:6 was 
agreed that ıt should not concern itself with any 
professional matters affecting biologists themselves 
or their careers A sharp cleavage of opmion was 
ievealed at the early meetings when this subject was 
raised by certam delegates, and at that time 16 would 
have been fatal to the success of the Council if 
professional matters had figured on its agenda. 
However, ın 1946 the Association of British Zoo- 
logists mvited the Council to consider the need for 
an Institute of Biology, and the Institute officially 
came into bemg as an independent organization on 
January 5, 1950 (Nature, 165, 131, 1950) It was, 
however, felt that some continumg form of association 
between the two bodies was desirable and would lead 
to economies in the running of the Council business , 
so, in 1951, the Council became an advisory scientific 
commuttee to the Institute, which undertook to carry 
out the routme secretarial work of the Council. This 
arrangement has smce worked well and to the mutual 
advantage of both bodies Following this recon- 
stitution of the Council m 1952, Dr W P.K Findlay 
was elected chamman, Prof. F. L. Warren honorary 
treasurer, and Dr. J. L. Cloudesley-Thompson 
honorary secretary In 1954, Prof C T Ingold 
became chairman. 

Societies the membership of which approaches four 
figures often find that the amount of routme secre- 


tarial work becomes too much for honorary secretaries 
to handle, and recently several such societies affiliated 
to the Council have arranged for this work to be 
carried out by the staff of the Institute The pro- 
vision of such secretarial assistance 1n. & central office 
was one of the original objects of the Council, and 16 
1s hoped that ıt will be possible to develop these 
facilities still further. 

Several meetings have been held of the editors of 
the prmerpal biological journals (including some that 
were not connected with the societies affihated 
to the Council) to discuss problems of common 
mterest Among proposals that were submitted to 
the Council at an early date was one suggesting some 
form of conjomt publishing bureau that would hold 
stocks of reprints and distribute them to mdividuals. 
This received httle support, and 1b was at once clear 
that societies regarded the complete independence of 
ther journals as an. exceedingly important prmeiple 
However, & number of useful suggestions were pub 
forward at these meetings, on which action was 
afterwards taken. For example, many editors 
observed how much time had to be spent correcting 
literature citations in the manuscripts submitted to 
ther journals, because these did not conform to the 
abbreviations given in the “World List of Scientific 
Periodicals”. It was therefore decided that a selected 
list of the abbreviations of the titles of the biological 
journals to which reference is most frequently made 
should’ be prepared Mr. R W. Marsh, editor of the 
Annals of Apphed Bwlogy, kindly undertook this 
task and, with the co-operation of the “World List” 
authorities, a lst was prepared and published m 
1949, a second edition followmg m 1954 

In 1947 the Keeper of the Science Library sought 
the assistance of the Council in obtaining the consent 
of 16s associated societies to permit photocopying of 
copyright papers published m their journals 
general, a favourable response was forthcoming, and 
permission to reproduce photographically articles in 
all but the current issues was willingly accorded by 
most of the societies volved. 

The poor delivery of scientific papers by mexperi- 
enced speakers often seriously detracts from their 
interest to the audience, so that accounts of funda- 
mentally interestimg work frequently do not receive 
the attention which they merit. Some “Notes for 
Speakers" were therefore prepared by the Biological 
Counal in order to assist speakers at scientific 
meetings m the same way as “Instructions to Con- 
tributors” are issued to guide authors contributmg 
papers to scientific journals These “Notes”, which 
were first pubhshed m the Annals of Applied 
Bology im 1954, are available to members of the 
Institute of Biology and to members of affiliated 
societies 

An obvious duty of the Council 1s to promote Joint 
discussions between. societies and groups of biologists 
who are mterested in similar problems in related 
fields. The Council welcomed an mvitation m 1951 
from the Fine Chemicals Group of the Society of 
Chemical Industry to co-ordmate symposia on dryg 
action, and a committee, under the chairmanship of 
Sir Charles Harington, was set up for this purpose. 
A number of highly successful symposia on subjects 
such as ‘‘Anticholmesterases”, “Chemotherapy of 
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Tuberculosis” and “Insecticides” have already been 
held 

The Counei has been consulted on a number of 
occasions regarding various aspects of the teaching 
of biology, such, for example, as the teachmg of 
human biology ın schools, and 16 was asked to 
nomunate a representative to serve on a national 
board to consider the recruitment and trammg of 
laboratory technicians 

Many other mmor matters have been dealt with 
by the Council, but perhaps one of the most 
important meidental benefits which members have 
derived from attendance at its meetings has been 
the personal contact between the officers of various 
societies and associations 


MEDICAL RESEARCH 
LABORATORY OF VOJVODINA, 
NOVI SAD, YUGOSLAVIA 
By Dr P. SCHWARZ 


. Director 
L4 


N 1947 16 was announced m these columns! that a 
Yugoslav State laboratory was to be founded m 
Novi Sad, with the task of dealmg with problems of 
expermnental biology and medicine. For certam 
admmustrative reasons the laboratory was trans- 
ferred to Belgrade, and the director, Dr. P. Martmo- 
vitch, continued his research m the Boris Kidritch 
Institute of Nuclear Science, where there were con- 
venient facilities for carrymg out his work. The 
premises m Nov: Sad and a part of the fittings and 
apparatus were taken over by a newly founded 
bacteriological and serological laboratory under my 
leadership, and the whole organization was named 
the Medical Research Laboratory of Vojvodma This 
new Laboratory has fixed research tasks, and its 
budget 1$ financed by the State. 

Novi Sad 1s a relatively small town of 86,000 
inhabitants, but notwithstandmg 1s the cultural and 
administrative centre of a rather large territory 
containing about eight hundred medical practitioners. 
The idea arose that scientific research work should 
not be the privilege of a fortunate few, exclusively 
employed for this purpose in well-equipped labor- 
atories with undisturbed working possibilities, the 
ordmary medical practitioner often has a creative idea, 
and ıt was proposed that an organization should be 
established with the task of preserving creative ideas 
and not letting them fall mto oblivion. The state of 
medical conditions m Yugoslavia makes 16 imperative 
that this help should be given so as to develop ideas 
which are m close touch with practical questions of 
health and sanitation 

The Laboratory has therefore been created m two 
parts one ıs the bacteriological and serological 
laboratory already mentioned, with full-time workers 
who are allotted research tasks, and the other 1s 
the ‘service laboratory’, where part-time laboratory 
workers are employed, with the task of helpmg 
physicians who are working out ther ideas in ther 
spare time The management of the Laboratory 
mvestigates whether the idea, 1s omgmal, whether 1t 
hes some relations to practical sanitary questions and 
whether the Laboratory is able, takmg mto account 
Imnitstions of staff and finance, to help m carrymg 
out the research In the service department of the 
Laboratory the followmg part-tume workers are 
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employed  & pathologist, a bacteriologist, a hamato- 
logst, a biochemust, and a surgeon for carrymg out 
operations on expermnental animals Besides these, 
the Laboratory employs assistants for part-time work 
&ecordmg to the necessity and nature of the work. 
The above-mentioned sections are m the process of 
bemg formed and are at present only very modestly 
equipped , among other things, 1t 1s very difficult to 
get hold of medical publications and the periodical 
hterature It might be thought that, under such con- 
ditions, it 1s a mistake to undertake such a job and 
that ıt would be better to wait until matters improve. 
But to do so would be to risk losmg ideas and losing 
the collaboration of ambitious young workers, and 
this would be an even greater mistake, so we have 
decided to work under the present conditions, even 
at the rsk of publishing somethmg ın ignorance of 
the fact that the same work has been published 
elsewhere by others. 

The Laboratory has proved to be an active organ- 
ization, for since the time of its functionmg in 1951 
eight research workers have asked for help from its. 
laboratory service and have worked on the Yollowmg 
topics, publishing them in the Yugoslav medical press 
and also partly m foreign periodicals the mechanism 
of blood clot retraction?, the determination of 
the value of the thrombocytes with regard to ther 
function m blood clot retraction?, the determima- 
tion of the serum protem fractions with the aid 
of salting out with ammonium sulphate’, the frac- 
tionation of beef heart extract’, new methods 
of makmg seral dilutions with small gradations‘ , 
new methods for adjusting colloidal gold solutions 
and carrying out the colloidal gold test’, the 
nature of the process of fibrmolysis and the products 
of the decomposition of the fibrin* , serum protems 
in pregnant women’, the estimation of blood 
plasma clottmg and the relation of the calcrum con- 
centration to the first and the second phase of 
blood eoagulation!^, the therapy of miscarriage with 
histamme"™, the finding of enhanced sensitivity of 
some Salmonella strams to bismuth and the prescrip- 
tion of a modification of the Wilson-Blair medium for 
the elimination of the mhibitory power of bismuth 
(balanced sulphite agar), expermental hyper- 
folliculmemy in dogs*, and expermmental eclampsia 
in dogs!5 Nearly all the papers enumerated ın refs. 
2-15 are written in Yugoslavian, but a translation 
or detailed summary wil gladly be sent 1f requested. 
Besides these published papers, the followmg research 
problems have been registered at the Laboratory and 
are still under investigation the disturbances of 
the antihemorrhagie mechanism m dogs injured by 
X-rays, the nature of the S factor of blood clot 
retraction, contribution to the pathogenesis of 
eclampsia, the mvestigation of the effect of the 
liver on cestrogen metabolism, the changes arising 
in the antihemorrhagic mechamsm caused by 
folliculm , the effect of cation combmations of the 
sulphite-reducing muicro-orgamism, experiments on 
the quantitative estimation of the accessory growth 
factor, the effect of artificial hibernation on the 
incubation of some virus diseases. 

The full-time part of the Laboratory has worked 
out expermentally the possibilty of preparmg 
desiccated culture media and has prepared an 
extract for the Memucke clarification test. As a 
result of these investigations, the Laboratory has 
prepared a rather good desiccated Wilson—Bleir agar 
on a small scale and, m addition, has furnished, most 
of the M-antigen used m Yugoslavia 
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I do not know whether such an organization exists 
elsewhere, and I should be very grateful for any 
relevant information If this form of a research 
orgamzation 1s a new one, its existence could, in my 

_opmuion, be explamed by the special conditions of 
medicine prevailing in Yugoslavia on one hand, by 
the great demand for medical aid, which means that 
medical practitioners are very much preoccupied by 
routine medical work, and, on the other, by their 
desire for extending their medical knowledge This 
overtime work has proved a great strmulus, and 
furthered their mterest m ther profession 


1 Martinovitch, P N , Nature, 160, 476 (1947) 

* Marmkov, S, Acta Med. Iugoslav 5, No 3, 297 (1951) 

? Marmkov, S, Med Pregled, 11/12, 80 (1951) 

*Mannkov, S Acta Med Iugoslav, 6, No 2/3, 207 (1952) 

ë Schwarz, P, Congr Microbiology, Rome (Sept 7, 1953) 

5 Schwarz, P , Acta Med Iugos'av , 7, No 3, 247 (1953) 

7 Schwarz, P , Med Pregled, 2, 125 (1953) 

8 Marmkov, 8, and Timotyevi¢, B Med Pregled, 1, 1 (1953) 


? Dekanic-Miloevió, V, and Marinkov, S, Acta Med Iugoslav, 7, 
No 3, 215 (1953) 


^3? Markov, S, and Kostić, D, Med Pregled, 4, 332 (1953) 
n Dekani¢, Dj, and Grunüc, M, Cong Gynecol Belgrade (1953) 
1t Iné, M , Munchener Med Wochenschr , 15, 398 (1954) 
8 Schwarz, P , Higyena, Belgrade (1n the press) 


1! Dekamé-Milofevié, V , and Marinkov, S, Comm libres Cong Int 
Gynécol , Geneva, 1954 (1n the press) 


8 ror ia V, and Marinkov, S, Gynécol et Obstet (1n the 
press 


THE BRITISH GELATINE AND 
GLUE RESEARCH ASSOCIATION 


RESEARCH PANEL MEETING 


HE nmth meetmg of the Research Panel of the 
7" À British Gelatme and Glue Research Association 
was held on December 9. Mr S G Hudson (Messrs 
Richard Hodgson and Sons, Ltd) was in the chair 
Three papers were presented, each bemg concerned 
with a major 1tem of the research programme of the 
Association 
Dr. J. E Eastoe m his paper, “Gelatm as a 
Chemical Compound", described the stages which 
must be followed m elucidating the chemical structure 
of protems These mclude elemental analysis, ammo- 
acid analysis, determination of amino-acid sequence, 
and also those aspects of the configuration of the 
intact protem, apart from sequence, which are 
affected by hydrolytic conditions The second of the 
stages was the basis of the work which was bemg 
reported The expeimmental method used was the 
shromatographie technique of Moore and Stein, usmg 
she ion exchange resin ‘Dowex 501, carried out 
almost exactly m accord with the origmal paper. This 
inabled all but one of the ammo-acids present m 
zelatin or collagen to be estimated by means of 
iwo chromatographic experiments, one using as 
ong column of resm, and a second run m which 
2 short column was used for the estimation of 
che basic ammo-acids These are not given accur- 
vtely with the long column ‘The remamung acid 
0 be estimated, hydroxyproline, was determmed by 
he colormetric method of Neuman and Logan? m 
reference to carrying out a third chromatographic 
separation 
The method of analysis has been apphed to a 
election of gelaims and collagens of mammalian 
mgm, and is also bemg extended to fish materials 
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The general conclusions were that the results as a 
whole showed very satisfactory agreement with the 
determinations, by a number of methods, for gelatm 
by Chibnall and co-workers?:t, and for collagen3-5, for 
which Bowes and Kenten had also carried out careful 
analyses. The results for the whole range of materials 
also agreed well with the microbiological determina- 
tions of Neuman* The differences between the 
results for all the mammalian gelatins and collagens 
studied, with the exception of the content of amde 
mitrogen, and the ratio ormthme/argmime, were 
generally so small that they might result from small 
quantities of umpurities The two exceptions arise 
not from differences in the native tissues, but from 
the effect of manufacturmg processes The differences 
between mammalian and fish collagens, particularly 
in regard to the hydroxy amimo-acids, c@nfirm 
previous results?. 

Dr. A W _ Kenchington in his paper, “Gelatin 
Derivatives and them Properties", said that he had 
attempted to modify m turn all the more important 
polar groups of the gelatm molecule The behaviour 
of methylated gelatins, in which the carboxyl groups 
have been esterified with methanol m the presence 
of hydrochloric acid, had already been reported’ 
The ammo-groups were acetylated usmg acetic 
anhydride ın the presence of sodium acetate The 
comparison of the degree of substitution, estimated 
by acetyl determination, and by measurement of the 
number of unreacted ammo-groups by the titration 
curve method’, showed that at low degrees of sub- 
stitution only the amno-groups had reacted At higher 
degrees of substitution there was evidence of acetyl- 
ation of hydroxyl groups also 

The number of guanidmo-groups of gelatin was 
increased by means of the reaction between the 
&mino-groups and o-methyl isourea Almost quanti- 
tative reaction was produced, as shown by the 
technique of Moore and Stem’, the lysme and 
hydroxylysme residues becoming homoargmine and 
hydroxyhomoargmme respectively Removal of the 
guanidmo-groups by means of alkahne hypobromite, 
although effective for this purpose, also caused some 
degradation of the polypeptide cham 

Mr P R. Saunders, in a paper on “Degraded 
Gelatms ther Properties and Structure”, described 
the effect of degradation in solution brought about 
by heat, extremes of pH, ultrasonics, and hydrogen 
peroxide The physical properties of the degraded 
gelatins which were measured included viscosity m 
both concentrated and dilute solutions, and gel 
rigidity over a range of temperatures from 0° C to 
near the meltmg pomt It has been established by 
this work thai degradation can both reduce the 
mean molecular weight of the gelatin and also destroy 
to a greater or less extent an mtrmsic power of 
gellmg This pomt has been verified by fractionation 
of the degraded gelatins according to molecular 
weight 

A general diseussion on the gelling of gelatm was 
opened by Mr. A G Ward, director of research of 
the Association A G Warp 
? Moore, S , and Stem, W H,J Bwl Chem , 192, 663 (1951) 

* Neuman, R E,and Logan, M A,J Biol Chem , 184, 299 (1950) 

3Chibnall, A C,J Int Soc Leather Tr Chem , 80, 1 (1946) 

* Tristram, G R, “The Proteins’, Vol 14, p 181 (Academic Press, 
New York, 1953) 

5s Bowes, J H, and Kenten, R H., Biochem J , 48, 358 (1948) 

* Neuman, R E, Arch Biochem , 24, 289 (1949) 

i sae wn A W, reported in Ward, A G, Nature, 171, 1099 

a EA HER A W,and Ward, A G, Bwochem J , 58, 202 (1954) 

? Dastoe, J E, and Kenchington, A W , Nature, 174, 966 (1954) 
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STATISTICS OF WINDFALLS 
x AND DISASTERS 


N admurable httle book, on the “Statistical 
Theory of Extreme Values and Some Practical 
Applications’’*, presented 1n a vigorous and attractive 
style by one who has contributed extensively to the 
subject, has been written by E J. Gumbel and 
published by the United States National Bureau of 
Standards ın its Applied Mathematics Series Sup- 
pose we have n mdependent observations v, Xa; ; 
£y with a common distribution-function 


F(t) = prob fæ <4} 


Theneif y, V» +» Yn are the same n observed num- 
bers re-arranged in descending order of magnitude, 
the largest value y, the smallest value y, and the 
range y, — y, are three new random variables the 
jomt distribution of which will depend on the 
distribution-function F with which we started. It 1s 
usual in statistical problems to have to make sim- 
phfying assumptions about the muitial distribution 
before progress ıs possible In the history of the 
theory of extreme values we see an interesting re- 
versal of this general rule, the characteristic features 
of the theory as 15 exists to-day did not emerge until 
special assumptions about the initial distribution. (for 
example, that ıt was ‘normal’) were abandoned and 
instead attention was concentrated on whole classes 
of intial distributions giving rise to a common 
asymptotic behaviour of the distribution of y, The 
work of Fréchet in 1927 and of Fisher and Tippett 
in the following year revealed three forms of asymptotic 
behaviour for the distribution of y,, when n is large, 
each bemg associated with a different class of mitial 
distributions The assignment of a distribution to 
the correct class depends on the behaviour of F(x) 
for large positive w and so not on the features of 
the imitial distribution which normally strike one as 
the most mnportant For example, the negative- 
exponential distribution, 

F(x) = l — exp (— 2) 


(> 0), (1) 


and the ‘normal’ distribution, 
x 
f exp (— 4t) dt (—œ <a<a), (2) 


—%0 


l 
F(x) = ——— 
v (27) 
belong to the same class If we restrict attention to 
(1), we can easily obtaim a selection of results Illus- 
trating the general theory 

Let y be the largest value m a sample of size n, 


(F(x) bemg given by (1)), and let y = z + log m. 
Then 


G(u) = prob fy <u} = prob falla, <u} = 
[1 — exp (— u) P, 
and 
H(v) = prob (z <v) = G (w + logn) = 
ü - 1 exp (— 0) }* 
" > exp {— exp (— v)} as n > œ 


* United States National Bureau of Standards, Applied Mathematics 
Senes No 3 -Statistical Theorv of Extreme Values and Some Practical 
Applications—A Series of Lectures By E J Gumbel, with the 
assistance of Julus Lieblem Pp vin+51 (Washington DC 
Government Printing Office, 1954) 40 cents 
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Thus for the reduced largest value z we obtam the 
asymptotic distribution, LY. 

exp [— (2 + exp (— 2))] de (~œ <z € œ), (3); 
valid when n 1s large. The distribution (3) has zéro | 
mode, & mean of y = 0 577 (Euler's constant) and 
a standard deviation of x[4/6. Analogous results 
hold when the mutial distribution 1s of the ‘normal’ 
form, 15 18 only the method of redueing the variable 
which must be altered. 

The fact that 


E flargest value] ~ 0 577 + logn (4) 
for the distribution (1) (other distributions in the 
same class giving rise to simular formule) explams 
an empirical law discovered by W. E. Fuller the 
size of the largest flood mereases lmearly with the 
logarithm of the period of observation. 

This brings us to the appheations It will be 
obvious how a careful use of the theory supplies & 
rational approach to the old problem of ‘the rejection 
of outlymg observations’, but more mteresting are 
the situations in which the extreme values are them- 
selves the prineipal objects of study, mstead of bemg 
merely awkward facts which one would hke to ignore 
Two such situations will be mentioned here, they 
are selected from many A flood 1s defined in the 
present context as the largest daily discharge of a 
given river m a given year It ıs thus the largest 
value ın a sample of size n = 365 (or 366) members 
The lack of mdependence between daily discharges 
may, to a first approximation, be allowed for by 
assuming the weekly floods to be mdependent, so 
that n = 52 The effect of seasonal variations 1s less 
obvious, but the use of distributions such as (3) 
to describe the observed annual floods of rivers 
lko the Missssrppi has proved very successful and 
has been found of great value m dam design. A 
second application of particular interest 1s one which 
is currently being made to the study of the brealung- 
strengths of materials. (“No cham is stronger than 
its weakest hnk”) In general, this work should 
interest all those who are concerned with the applica- 
tion of this sort of statistics to such problems as the 
breakdown of capacitors, the breakmg strength of 
yarn, extinction tres for bacteria, gust velocities m 
thunderstorms, the vagaries of the climate (and the 
stock market) and the occurrence of centenarians 


Davin G KENDALL 
-A 


INSTITUTE OF HIGH-SPEED 
MECHANICS, TÔHOKU 
UNIVERSITY 


HE Institute of High-speed Mechanics, Tóhokv- 

University, which was established m October 1943: 
under the directorship of Prof F Numachi, grew out 
of the Faculty of Engmeeimg of the University, i» 
which considerable achievements m the study of 
cavitation phenomena had already been attaimed 
The Institute consisted initially of two research 
branches dealing with cavitation phenomena, and 
with engmes and instruments, respectively In 
January 1945 four additional branches were estab 
lished , but at the end of the Second World War the 
‘branch dealing with thermal flud-dynamues related 


Supplement to NATURE of February 12, 1955 i 

















- .,'BOOKS OF DIVERSE INTEREST 
FROM CLEAVER-HUME 


Crime Detection 


The Examination of Clues 


SVENSSON and WENDEL’s handbook 
on all the technical methods now 
available to the police has a Foreword 
by Commander G HATHERILL, 
OBE, of the CID, 1s probably 
unequalled 1n its field and has copious 
bibliographies and 154 very remarkable 
illustrations 380 pp 38s 6d 


* 


Statistics for Social Sciences 


By T. G. CONNOLLY, Ph D (Lond ), and W. SLUCKIN, 
BScEng(Lond), BSc(Lond), author of the recent 
Penguin, Minds and Machines. Modest, clear and widely 
useful, this mtroduction provides what 1s needed for a 
General BA or BSc degree, 16s 


Textbook of Genetics - Hovanitz 


The recent text by the Professor at San Francisco keeps a 
nice balance between basic principles and recent ideas 
412 pp , 266 illustrations and colour plate. 42s 6d 


Protoplasm - Frey- Wyssling 
The latest (3rd) edition of Submuicroscopic Morphology of 
- Protoplasm surveys the rich results of electron microscopy 
and other recent advances 388 pp 182 ulustrations 55s 





n 


Petroleum Microbiology 
Prof E. BEERSTECHER's is the first account of a frontter- 
land of sciences, of great potential economic. importance 


352 pp, 75 illus 55s 
* 


See you get subscription rate on 


Aromatics 


ready next month 
Rodd Vol. IIIa 
Chemistry of Carbon Compounds 


This “marvel of compression and clarity," as one reviewer 
wrote, reaches 1n March a stage which large groups of 
chemusts have eagerly awaited Few reference books can 
ever have had such unanimous praise SIR ROBERT ROBINSON, 
OM, FR s, headsits Advisory Board of six British professors, 
and the Editor of the 9-volume set is DR E H RODD A few 
weeks remain mm which to secure the pre-publication rate, 
£5 15s, which is some 15% lower than list'price Consult 
your bookseller, or us 


Synopses, and new 54 pp Catalogue from 
CLEAVER-HUME PRESS, LTD. 
— London 31 Wright’s Lane, Kensington, W 8 


H 








Smith’s for 
Professional 
Books 


Books on serentific, mdustrial, chemical, 
electrical, mechanical and other specialized 
subyects can be quickly supplied through your 
‘ocal Smith’s shop or bookstall 
Your coptes of NATURE can be bound into attractive 


tolumes, and all your stationery and printed matter 
supplied through our local branch 


W.H.Smith &Son 


for sPECIALIZED BOOKS 
HEAD OFFICE STRAND HOUSE, LONDON, WC2 







LENDING LIBRARY 


SCIENTIFIC, TECHNICAL, MEDICAL 


Annual Subscription from 25s. 
PROSPECTUS POST FREE ON REQUEST 


THE LIBRARY CATALOGUE containing classified Index of Authors 
949 Pp xu + 1152 To 
To non-subscribers 35s net, postage 


and Subjects, revised to December, | 

subscribers 17s 6d net 

Is 3d Supplement 1950 to 1952 To subscribers 3s net, to none 
Subscribers 6s net, postage 6d 


H. K. LEWIS & Co. Lid. 
136 GOWER STREET, LONDON, WC1 


Telephone EUSTON 4282 (7 lines) Established 1844 





E 


The SCIENTIFIC BOOK SUPPLY SERVICE 


(T. FREDERICK DE LOCHE} 


LIBRARIES PURCHASED 
Consult us whenever you wish to buy or sell 


HIGHEST PRICES PAID 


Suppliers to American, 
Colonial & Foreign Libraries 






Specialists in 
Scientific Books & b 
Periodicals 


PHONE: CEN 1294 imd) 


FLEET STREET, LONDON, E.C.4 
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Technical Books 





Ready 17th Feb 


THE MICROTOMIST'S 
FORMULARY AND GUIDE 


by PETER Gray, PAD, FRMS 
Med 8vo 794 pages Illustrated 


and 


65s net 


IRRIGATED SOILS 


Their Fertility and Management 
by D W. THORNE, Ph D , and H B. PETERSON, 
Ph.D 


Roy 8vo 2nded 392 pages Illustrated. 45s 


Ready shortly 


GRIGNARD REACTIONS OF 
NONMETALLIC SUBSTANCES 


* by M S KuanascH and Orro REINMUTH 


Throughout the planning and execution of this 
work the authors have borne 1n mind the 1mpera- 
tive that information must be easily and quickly 
accessible to the user who employs 1t primarily as 
a ready reference compendium 


Roy 8vo 1384 pages About £7 


and 


ADVANCED 
ORGANIC CHEMISTRY 
by E E ROYALS 


A practically useful integration of descriptive fact 
and unifymg theory for the advanced student, 
presented 1n such a manner that he may attain 
a mature grasp of the subject 


Roy 8vo 948 pages About 63s 


ACTIVE NETWORKS 
by C V RIDEOUT 


This book 1s intended primarily for those who 
have studied the physics of vacuum tubes and 
related devices as well as the fundamentals of the 
theory of passive linear networks 


Demy 8vo 485 pages 42s net 


* CONSTABLE & CO. LIMITED 


10-12 ORANGE STREET, LONDON, W.C.2 








AN INTRODUCTION TO THE 


BIOLOGY OF 
YEASTS 


By M INGRAM, MA, PhD 


This book describes what the yeasts are 

and what they do It begins with an introductory 
chapter descmbing the general nature of yeasts, 
and then deals with the simpler and the 

more complex metabolic processes A section 

1s devoted to the process of growth and reproduction, 
and the book closes with an account of the behaviour 
of the yeast colony and its place m nature 
Illustrated with Ime drawings and photo- 


micrographs 25/- net 


PITMAN 


Parker Street Kingsway London, W C2 


THE MAMMALIAN 
FETUS: 
Dish teal Salate 


COLD SPRING HARBOR SYMPOSIA ON 
QUANTITATIVE BIOLOGY . 


Volume XIX (1954), 226 +- xw quarto pages, with 
numerous figures 


Authoritative reviews of research, evaluating 
present knowledge about the morphological, physio- 
logical, and biochemical factors affecting the develop- 
ment of the embryo, 1n particular the human embryo, 
presented in 26 papers and edited discussions 


Previous volumes still available IX (1941) Genes 
and Chromosomes, XI (1946) Heredity and Variation 
in Microorganisms, XII (1947) Nucleic Acids and 
Nucleoproteins, XIII (1948) Biological Applications 
of Tracer Elements, XIV (1949) Amino Acids and 
Proteins, XV (1950) Origin and Evolution of Man, 
XVI (1951) Genes and Mutations, XVII (1952) The 
Neuron, XVIII (1953) Viruses 


Prices Volumes IX-XV, $7, XVI-XIX, $8 
Volumes IX, XV, XVI, and XVIII any two, $14, 
any three, $20, all four, $26 Postage extra domestic, 
25 cents, foreign, 50 cents per volume 





LONG ISLAND BIOLOGICAL ASSOCIATION 
Cold Sprmg Harbor, New York, U.S.A. 
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American Chemical Industry 
WILLIAMS HAYNES 


An exhaustive and scholarly work which considers 1n chronological order the inter- 
woven technical, economic, social, political and other factors which have influenced 
the development of American industry. Volume I 1608-1910 Volume II World 
War I Period Volume II World War I Period Continued Volume IV The Merger 
Ea Volume V 1930-1939 Volume VI The Chemical Companies © 
£512s 6d each £28 10s the set 


Guide for Safety in the Chemical 
Laboratory 


Thuis book sets forth ın detail recommended safety procedures for the storing, handling 
and use of chemicals ın every form It 1s up to date ın every way and covers, among 
other things, radioactive materials. It should be kept as a guide and ready reference 
wherever chemicals are used 32s. 








Advanced Level Examples in Physies 


R V JOHNS, MA, BSc 
Lecturer in Physics and Mathematics, City of Liverpool College of Technology 


W. F WARE, BSc, A.Inst P 
Senor Physics Master, Cathays High School for Boys, Cardiff 


This book of numerical examples 1s designed to supplement the theoretical and 
laboratory work of students preparing for examinations ın Physics at the Advanced 
level of the General Certificate of Education and for Intermediate Degree examinations 
Some 1,000 examples have been arranged by topics and carefully graded 1n difficulty 
Contents are arranged under the headings Mechanics and Properties of Matter, Heat, 
Light, Sound, and Magnetism and Electricity 16s 








Functions of a Complex Variable 


THOMAS M MACROBERT, M A., D Sc 
Professor of Mathematics in the University of Glasgow 


This book 1s designed for students who, having acquired a good working knowledge 
of the calculus, desire to become acquainted with the theory of functions of a complex 
variable, and with the principal applications of that theory In order to avoid making 
the subject too difficult for beginners, the author has abstained from the use of strictly 
arithmetical methods Fourth Edition 20s 


All prices are net 
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full particulars 





‘OIL FREE’ COMPRESSORS 


to 70 Ibs /sq. m. (5 kgs /cm ?) 


VACUUM PUMPS 


to within $ mm. Hg Abs. 

Aur compressed and delivered 
free from oil or oil vapour. 

No Sliding Vanes. 

Air and Water-cooled models. 


Fully comprehensive guarantee 
increased to 12 months. 


Favourable deltveries 
ZZ Reduced prices 
P First-class After Sales Service. 


NORTHEY 


ROTARY COMPRESSORS LTD 


ALDER ROAD, PARKSTONE, 
DORSET 


















Grams’ Northey, Bournemouth 





STEREO MICROSCOPE 






N . 

2 Rapid=change of magnification in five steps from 

.X6to X40, X12 to-X80, or x24 to x 160 simply 

by turmng a,drum The long working distance re- 

mains “unchanged with change in magnification 
-^ Illustrated booklet from 


* DEGENHARDT & CO., LTD. 
_ . 32 MADDOX STREET, LONDON, W 1 

‘ Mayfair 6639 

for Gt Britain and N Ireland 





Sole importers’ 




















High-Speed 
CINEMATOGRAPHY 

SIMPL LTD. offers a complete service 
in high-speed Cinematography at all speeds up to 


3,000 pictures per second on 16 mm film. 
SIMPL LIMITED, 1-4 LAMBETH HIGH ST , LONDON, S E 1 








y Tested and Guaranteed * 
E R E Harwell approved) 


HIGH VACUUM STOPCOCKS 


New Catalogue on request to 


G. SPRINGHAM & CO. JJ Tein 
Je Stopcoch Prople HARLOW 24108 


* Individuall 
(A 






OPTICAL FLATS & PROOF PLATES 


Your requirements may be listed 1n our Lens 
and Prism Leaflet but, if not, we would be 
glad to quote for making to specification 

Our illustrated leaflets are available on 
request Listed are many Second-Hand 


and Ex-Government items of Photographic, 
Optical and Scientific interest 


CHARLES FRANK 
Instrument Makers and Dealers since 1907 
67/73, SALTMARKET, GLASGOW, C.i 
Phone Bell 2106 and 2107 
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DO YOU PROCESS GLASS? 


The 754 ` 
RANGE 


250/12/S 


For full details write to 


Bornkessel Burners 


and industrial glassware. 









will make a better job of it. 


We designed them from our own experience of what’s needed — 


and they are used in any number of factories producing chemical 


26/1504 


STONE-CHANCE LIMITED  :k Lighthouse Works, Smethwick 40, Birmingham. 


*K The same people who make the “ Flamemaster ”. 


THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.I 
(Welbeck 1340) 

Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications, tn all languages. 
Librarians, and others, should send us their list of 
"wants", or duplicates for sale Binding undertaken. 


Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks Special terms for Technical and Commercial 
Libraries All Scientific and Technical publications purchased 


111, Eastbourne Mews, London, W.2 


Telephone AMBassador 6934 















WANTED TO PUHCHASE 
Scientific books & periodicals 


Entire libraries, and smaller collections ; 
sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 
| 125 East 23 Street, New York, 10, N.Y., U.S.A. 
Cable Address BOOKJOHNS, NEW YORK 

British Office: ACADEMIC BOOKS, LTD. 
129 Queensway, London, W.2 










THE PHYSICAL SOCIETY 


1 Lowther Gardens, Prince Consort Road, 
London, S.W.7. 


The following Conference Reports will be 
published early ın 1955.— 


DEFECTS IN CRYSTALLINE SOLIDS 


Conference held at the 


H H. Wills Physical Laboratory 
University of Bristol 
in July, 1954 


THE PHYSICS OF THE IONOSPHERE 
Conference held at the 


Cavendish Laboratory, Cambridge 
in September, 1954 


The price of each report will be £2 - 
(25s to members of the Physical Society) 
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IT IS SELF-EVIDENT... 





that there is more than mere convenience in selecting apparatus for a 
counting installation from a single supplier . . . 


; particularly where he can offer an integrated family of umts and ancillary equipment of proved 
effectiveness allied to economy 1n cost 


THE SCALING UNIT type D4org (the latest version of which is illustrated 
above) 1s competiuvely priced at £98.0.0. U.K. This versatile Labgear 1nstrument, whose 
basic circuitry closely follows that of the successful A.E.R.E. type 200 design, thus forms a 
natural selection as the fundamental unit in a radioactive tracer installation and represents 
a typical example of this policy. 


Please write for further details of E.H.T. Power Supplies, Regulated H.T. Power 
Supplies, Pulse Amplifiers, High Gain Amplifiers, Pre-Amplufiers, Discrummators, G M. 
Tube Mount and Sample Holders, Scintillation Counters, Electro-Deposition Cells, Micro- 
Hotplates, Interconnecting Leads and Rack Mounting Cabinets. 


Immediate delivery of 1955 model Scalers, Power Supplies, etc. 


Labgear (Cambridge) Ltd. 


des WILLOW PLACE haie 
Labgear Cambridge CAMBRIDGE Cambridge 2494/5 
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Wherever you 
need distilled water Que 
—1un laboratory, factory or 

shop— you can use 'Deminrolit 
Water’ with equal results The Portable 
‘Deminrolit’ plant operates by ton exchange 
and delivers water substantially free from dissolved 

solids. Running costs are measured in pence instead of in pounds, 








HIRE SERVICE 


Why not try demineralised 
water ww your industry? | 
You can do so easily and i 


i 


\ 
SAHNI AHN IN OAT INH HIM N 


and you can thus use distilled quality water for many purposes £ cheaply by hing from us, | 
at a nominal rental for | 
a tnal period, the latest } 
Mark H Model Portable 1 
*Deminrolit? Plant Details | 
of this service will gladly E 
be supplied on request 


where the cost of distillation would prove prohibitive 
Please write for Technical Publication No 62 which gives full details. 


PERMUTIT DEMINROLIT 


THE PERMUTIT COMPANY LIMITED 
(Dept V H. 173), Permutit House, Gunnersbury Avenue, London, W.4. Telephone * CHlswick 6431 
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CYGNET 


LABORATORY FURNITURE 

























“CYGNET” Benches, with heat and acid-resisting 
tops, Racks, Fume Cupboards, Cabinets and Shel- 
ving are made in alarge range of standard units or 
to specification Complete installations or single 
pieces for Industrial, School and College Labora- 
tories at keen prices Built to meet the most 
exacting demands ` 





M THE MARK OF THE 


Ree 

A... 

CRAFTSMAN « 
y 


nw 
* 





Recent contracts include installations for — 


Northern Ireland Hospital Authority, Belfast 
University of Sheffield 

British Nylon Spinners, Pontypool 

Revertex Ltd , Harlow, Essex 

De Havilland Aircraft Co 

University of Manchester 

Ferranti Limited, Edinburgh 

" Gt Lever School, Bolton 


Experience enables us to recommend ‘'FiIBROLENE” 
chemical resistant flooring for laboratories Send for full 
details now. 


CYGNET JOINERY LTD. 


Higher Swan Lane, Bolton Bolton 1640/4 


Scottish Agents‘ f 
Scottish Instrument Co , Ltd , 4-7 Teviot Place, Edinburgh, I 


GRUBB PARSONS 


A NEW INSTRUMENT 
THE 


SONIC GAS ANALYSER 
(^ m-—— is 


a 
















Enquiries Welcomed Enquiries Welcomed 


This Instrument depends on the variation with composition of the velocity of sound in gases. Continuous 
analysis of many gas mixtures Is possible Maximum sensitivity full scale for 1% by volume of one component. 
A typical application is the determination of the concentration of trichloroethylene vapour in air. 


l SIR HOWARD GRUBB, PARSONS & COMPANY 
WALKER GATE, NEWCASTLE UPON TYNE, 6 


PROPRIETORS: C. A. PARSONS & COMPANY LIMITED 
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PROGRESS IN CONTROL 


An instrument for the analysis ofa 








complex pulse amplitude spectrum 


into groups of known height according 





to their voltage amplitude. 


SUNVIC It displays up to a maximum of 120 


PULSE HEIGHT 
ANALYSER 


channels and can store 1,200 binary 


digits. The design is based on that of 


-=en ——— AS Ritter ne wee 


Hutchinson & Scarrott (Phil. Mag., 
42, 792, 1951) and the instrument 


1s made under licence from the 


N.R D C. 


——— aaraa a m e a e ae — 








"RU 


SUNVICECONTROLS LTD. (Special Products Division), No. | Factory, Eastern Industrial Estate, Harlow, Essex. Telephone Harlow 24231/5 


Manufacturers of Pneumatic and Electrical Instruments for detection, measurement, control and recording of Temperature, Flow, Liquid Level, 
Specific Gravity and Pressure, in Science and Industry Vacuum Pumping and Measuring Equipment, etc 
Member of the A.E I. Group of Companies. TASISc 305 


x Supplement to N A T U R E of February 12, 1955 








Tor accurate MEASUREMENT 


‘gf aia volumes of GASES -| 





Type A Test Meter for the Laboratory 


A Meter which sets up entirely new standards of accuracy in 
Engineering, Industrial and Medical Research 


Type B Portable Test Meter 


[Oe ree e M 6 a 


For normal Works tests, light weight, accurate, easily serviced f = 
and maintained j 









PARKINSON & COWAN 
INDUSTRIAL PRODUCTS 


(A DIVISION OF PARKINSON & COWAN LTD) 


ENGINEERING DEPARTMENT (2) 
COTTAGE LANE WORKS, CITY RD., LONDON, E.C.I 


Phone  CLErkenwell 1766 












announce 


« NEW ANALYTICAL TOOL 


for the 


ANALYSIS BY POINT SAMPLING OF ANY MIXTURE WHOSE 
CONSTITUENTS ARE IDENTIFIABLE UNDER A MICROSCOPE 


KX AC MAINS OPERATION 

%& TAKES STANDARD SLIDES 
* CHOICE OF SAMPLING GRID 
*X CAN BE USED WITH OIL OBJECTIVES 
K WITH TOTALISING COUNTER 

Y CAN BE FITTED TO ANY MICROSCOPE 
X RECORDERS OF 7 & 14 COUNTERS 











AUTOMATIC 
POINT (COUNTER 


Brochure Free on Request 


JAMES SWIFT & SON LTD. 
113-115a CAMBERWELL ROAD, LONDON, S.E.5 RODNEY 544h 
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“Quiet Efficiency 


* 
METROVAC 2-STAGE 
ROTARY VACUUM PUMP 


An oil-immersed, vane-type pump having a 
direct drive with integral gearing Pump and 
motor are mounted together on a cast-iron 
bedplate, and the drive is transmitted through 
aflexiblecoupling There is very little vibration 
or noise when the pump is running—an 
important consideration in many laboratories 








€ 9 9 9 9 & o 9 voc o à à «4 Ó & * à 9 à à à e » o à * * » à 0 3 à * » « 5 € 


Displacement 10 hne pei sec 


€ Quiet Operation 


Ultimate. piesswe as measured by McLeod gauge 
0 0005 min Hg 


Normal speed of pump iotor 370 rpm 


€ Direct Drive 


€ Please write for leaflet 435/18-1 


q*-22545204980409& 


**509292422222 







Viai:eJeN Bue VACUUM PUMPS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 





N/P 401 





/ CHROMATOGRAPHY ana | 
E ree. POEM 


| EM NE 










Keeping in step with progress in the now widely used chroma- 
tographic and electrophóresis techniques, we are continually 
adding new items of equipment to our ranges of apparatus and 
4 Ì accessories. We are the centre for all equipment for both 

4 techniques. Full particulars of any of the apparatus listed below 
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15 will gladly be supplied on request. 
CHROMATOGRAPHY 

1 Automatic Fraction Collectors Cabinets and All-Glass Tanks for one- 

| | and two-dimensional chromatography, including multi-sheet frame 
tanks Electrolytic Desalting Apparatus Chromatography Drying 

| Ovens Amıno Acıd Standard Solutions Fluorescence Lamps What- 
man Filter Papers Solvent Troughs Micro Pipettes Glass Sprays 

Paper Clips 


= ELECTROPHORESIS 
Vertical and Horizontal Paper Electrophoresis Tanks with platinum 
| coated electrodes Three types of D C Power Packs for output voltages 





of max 110, 250 and 1,000 volts, the latter with electronic stabiliser 
2 | V dd Continuous Electrophoresis Apparatus Densitometer for quantitative 
Paper Electrophoresis Planimeters Antweiler Micro Electrophoresis 


Apparatus 
SHANDON SCIENTIFIC CO., LTD., 6 CROMWELL PLACE, LONDON, S.W.7. Tel KNI 1131 
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HILGER & WATTS LTD 
HILGER DIVISION 







Hilger Micro-focus 


X-ray Unit 


Incorporating the Ehrenberg: & Spear Tube 


The Micro-focus Unit, with its small but extremely intense 

source spot, 1s primarily designed for diffraction work. ıt may 

also be used for micro-radiography Among its many advantages 

are 

1) Reduced exposure times. 

2) Direct X-ray magnification up to ten times, which may be 
supplemented by optical enlargement of the radiographs 

3) Provision for use of vacuum cassette techniques for the 
examination of semi-transparent tissues 

4) Exceptionally small focal spot (004mm approx diameter) 

5) Working potential between 5 and 50kV; tube supply i: 
smoothed half wave 

6) A range of easily interchangeable targets gives a wide choic 


of X-radiation 
7) X-ray diffraction cameras for use with the unit are of smal 


98 St. Pancras Way, Camden Rd. 
London, N.W.1 


Encland diameter 
ngian 

£ Please write for Micro-focus catalogue CH 356 (N2) and Camera: 
Member of the Selentific Instrument MEMINI Associa- catalo gue CH 382 ( N2) 








SPECIFICALLY DESIGNED FOR 
GENERAL EDUCATION IN 
SCHOOLS, COLLEGES AND 
UNIVERSITIES 


THE ‘IDL.’ RADIOACTIVITY METER s 


robust and simple to use and capable of mak- 











ing a wide range of measurements on beta 


Illustration shows how the and gamma rays Also suitable as an inexpen- 


probe fits into rear of 
unit for easy portability 


sive general purpose laboratory monitor 












@ Trigger “flash” for low count rates and checking purposes. 
@ Weston Meter Indication 0-50 counts/second. 


@ Adjustable E.H.T.300-600 volts indicated on meter, for plateau measure- 
ments. 
@ Self-contained with probe and G.M. tube for beta and gamma counting. 


Full particulars from 
Laboratory and Works 
BEENHAM GRANGE, ALDERMASTON WHARF 


ISOTOPE ` Nr READING, BERKS 


X DEVELOPMENTS whit London Saies Office 
Ma» i 120 MOORGATE, LONDON, E C2 


Telephone METropolitan 9641 (5 lines) 
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to aero-engines was closed down and the Institute 
now consists of five research branches with a senior 
scientific staff of five professors and five assistant 
professors 

In the latest issue of the Reports of the Institute 

“of High-speed Mechames (5, No 41, 1954) a 
descriptive report of the historical development and 
of the present research activities 1s given, together 
with details of the personnel and government of the 
Institute. Most of the origmal bwidings, with the 
exception of the workshop and underground water 
tank of the hydraulic laboratory, were destroyed 
during air raids, but reconstruction was commenced 
after the War and the mam Institute building, 
together with a three-story remforced concrete build. 
ing with floor area of 10,670 sq ft and a connecting 
building of 2,670 sq. ft, have been erected 
These buildings house the heat, au, fatigue and 
vibration laboratories m addition to the admmustra- 
tive and workshop facilities. 

The names of the various members of staff together 
with ther subjects of research are listed in the 
report and details of the available research and 
workshop equipment are given The research topics 
are mainly concerned with cavitation tests on hydro- 
foil profiles, high-speed water turbines and axial flow 
pumps. Recent work on gas turbines 1s to be extended, 
and ıt 1s hoped to revive the research branch on 
thermal fluid-dynamics An impressive list of the 
titles of the scientific articles published by members 
of the staff of the Institute since 1949 and included 
in the report bears evidence of the steadily worth- 
while results obtained both m the academic and 
applied fields of research at the Institute 

S WEINTROUB 


SOURCES OF GERMANIUM IN 
GREAT BRITAIN 


By R. H. A CRAWLEY 


Research Laboratories, British Thomson-Houston Co, Ltd , 
Rugby 


ERMANIUM 1s an element of increasing interest, 
particularly for the manufacture of a variety of 
semiconductor devices by the electrical industry At 
the present time, germanium in Great Britam is 
obtamed almost exclusively from gas-works flue 
dusts! Most British coals, except those from South 
Wales, contain small amounts of germanrum?, and 
we have therefore considered the possibility that 
useful concentrations of germanium might be found 
in the mdustrial plants of other large coal users 

Samples from the British Electricity Authority The 
British Electricity Authority 1s the largest single 
user of coal in Britam. We believe that analyses 
have been made by other workers of deposits and 
flue dusts from various plants of the Authority , but 
few results have so far been published We have 
examined many samples of deposits and flue dusts 
and some typical results are shown in Table 1 The 
method of exammation used was, with mmor modi- 
fications, that described by Cluley? 

It will be seen that a number of the superheater 
and economizer deposits show an appreciable con- 
centration of germanium, but the flue dusts show 
only low concentrations The quantities of enriched 
deposits available vary widely from plant to plant, 
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Table 1 GERMANIUM CONTENT OF POWER PLANT RESIDUES 
Germanium 
Source Description (per cent) 
Northampton (East Economizer deposit 012 
Midlands Division) Superheater deposit 0 05 
Deposit on last row of 
boiler tubes 014 
Spondon (East Fly ash from bottom 
Lidlands Division) generator bank 0 014 
Bonded deposit from 
bottom generator bank 0 13 
Deposit on superheater 
tubes 0 09 
Deposit on upper gener- 
ator bank 022 
Deposit on upper gener- 
ator bank (different 
position) 028 
Deposit on economizer 
tubes (top) 0 14 
Deposit on economizer 
tubes (bottom) 0 05 
Bolton (N W Deposit on bottom bank 
Division) of generator tubes 0 025 
Deposit on bottom row of 
superheater tubes 0 09 
Economizer deposit 0 05 
Trafford Park (N W Generator deposit 0 03 
Division) Economizer deposit 0 06 
Superheater deposit 0 065 
Halifax (Yorkshire Flue dust at chimney base 0 012 
Division) Flue dust—air heater 
hoppers 00 
ID fan grit collectors 0 005 
Bradford (Yorkshire Cyclone grits ni 
Division) Economizer grits 0 005 








KJ 


and, moreover, 1t 1s not always possible because of 
«the structure of the plant to recover all the deposit 
potentially available Nevertheless, this source of 
germanium should repay further investigation. 

Gas Works Tar Although the largest concentration 
of germanium im gas works is found m the flue 
deposits of the producer-gas plant, we thought it 
worth while to examme the possibility of recovering 
germamum from tar or liquor, particularly in view of 
a report from Japan that a process has been developed 
there for recovermg germanium from gas-works 
liquor With the co-operation of the Midland Tai 
Distillers, we examuned a sample of tar which was 
representative of tar obtained from a number of gas 
works in the Midlands, ıt was found to contain 3-4 
parts per mullon of germamum Also with the 
co-operation of the Midland Tar Distillers, we have 
examined the source of the germanium durmg tar 
distillation, with the results shown m Table 2. The 
method of examunation agam follows that described 
by Cluley, except that the tar 15 first ignited at 450° 
in air to remove the bulk of the organic matter If 
450° 1s not exceeded, ıt has been shown that no 
germanium 18 lost by volatilization 

It 1s evident that the germanium 1s entirely retained 
in the pitch fraction. Now the pitch normally con- 
tains about 0 2-0 5 per cent of ash, so that taking a 
figure of 10 parts per millon of germanium in the 
pitch and assuming that all this would be retamed 
in the ash, one might expect a germanium content 
in the ash of about 0 2-0 5 per cent. 

A considerable quantity of pitch is burned as fuel, 
and we have therefore examuned several flue dusts 
from a number of pitch-burnmg plants Typical 


Table 2 TAR DISTILLATION DISTRIBUTION OF GERMANIUM 


Crude tar, before distillation 84ppm 
Distulate fraction No 1 Up to 210°C Nil 
No 2 210°~250° C Mil 

No 3 250°-300° © Ni - 

No 4 300°-350° C (approx) Nil 

Pitch Sample No 1 (continuous distillation) 1l5ppm 

No 2 » » 78ppm 

No 8 (pot still pitch) 64ppm 
Residue 1n pre-flash column il 
Residue at base of fractionating column Nil 
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Table 3 GERMANIUM CON EENTE FOR RESIDUES FROM PITOH-BURNING 
LANTS 


The Midland Tar Distillers 
Flue dust from Babcock boiler 

Firm using the Midland Tar Distillers fuel 
Flue dust from pitch-creosote burang 


0 045 (lugh carbon content) 


plant 15 
Dorman Long 

Flue dust—back flue 0 28 

a front fiue 024 

Boiler fiue dust 021 

Economizer flue dust 0 10 


results are shown in Table 3, and the germanium 
contents are of the order expected It 1s evident that 
these dusts constitute a potentially valuable source 
of germanium 

Other Coal-usig Industrws Steel works consume 
large quantities of coal, and m & private com- 
munigation from Mr C © Gegg, of Thomas Firth and 
John Brown, Lid , useful concentrates of germanium 
(up to 0 4 per cent) have been reported in flue dusts 
A smaller quantity of coal 1s burned m the glass 
industry, and m this case we have found germanium 
m quantities up to 0 3 per cent in the flue dusts 
Unfortunately, ıt appears that the amount of 
germanum-rich dust available from the latter source 
is neghgibly small 

Acknowledgment 1s due to the British Electricity 
Authority, the Midland Tar Distillers, Thomas Firth 
and John Brown, Ltd, and Dorman Long and Co, 
Lid., for ther co-operation in this investigation , to 
Mr J E Stanworth and Mr. J V Hardwick for 
helpful discussion , and to Mr. L J. Davies, director 
of research, British Thomson-Houston Co, Ltd, for 
permission to publish this communication 

[Sept. 24. 


1 Powell, A R, Lever, F M, and Walpole, R E, J App. Chem , 1, 
541 (1951) Morgan, G T, and Davies, G R, Soc Chem 
Indust, 58, 717 (1937) 

? Aubrey, K V, Fuel, $1, 429 (1962) 

* Cluley, H J, Analyst, 76, 530 (1951) 

*Ohem Trade J, p 98, Jan 9, 1953 


NITRIFYING ORGANISMS IN 
GLASSHOUSE SOILS 


By Dk R KLEIN 


Glasshouse Crops Research Institute, Cheshunt, Herts 


N the course of imvestigations on the problem of 

nitrification in steam-stertized glasshouse soul, 
suggested by Dr W F Bewley, director of the 
Expermental and Research Station, Cheshunt, ıb 
was considered necessary to study the activity of 
the mitrifymg organisms in pure culture and the 
possibilities of thew umprovement in pure and mixed 
(crude) cultures before trying to reconstitute the 
association soil + mitrifiers Since 1t was not possible 
to obtam pure cultures from sources m Britain or 
abroad, the isolation of these organisms had to be 
attempted as the first step ın this work 

The prelummary work comprised among other 
experiments the separation of Nztrosomonas and Nitro- 
bacter, the use of silica gel plates which can be pre- 
pared without the tedious process of dialysmg, the 
inoculation of these plates by streakimg (according 
t® various writers silica plates cannot be moculated 
by streakmg because water oozes out mto the 
streaks), the use of antibiotics for purification of the 
nitrifiers, and the mamtenance of the pure and the 
crude cultures under mineral oil, 1t 1s not yet known 
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whether the presence of other soil bacteria has an, 
effect on the nitrification m the soil, and 16 might 
be necessary to use crude cultures for the above- ' 
mentioned reconstitution 

The present account 1s concerned with only one 
part of this work Although Winogradsky! men- 
tioned that Boullanger and Massol* tried various 
ammonium compounds mstead of ammonium sul- 
phate and found that ammonium borate gave good 
nitritation, he kept to the use of the sulphate in 
the medium for Nitrosomonas, and this medium has 
been used as a standard medium, sometimes with 
minor modrfications, by all workers im this field I 
had experienced the favourable effect of borates m 
microbiological work of a different type and was, 
therefore, interested to find out how the nuitrifiers 
would react to them 

The cultures used were Natrosomonas sp and 
Nutrobacter sp isolated from glasshouse soil, separated 
and partly purified The first expermments of this 
kmd were made with Fẹ and subcultures m l-n 
boiling-tubes were used to save meubator space 
These boilng-tubes were kept m wire baskets ın a 
sloping position to reduce the depth and enlarge the 
surface of the liquid medium. 

In the work with  Notrosomonas, ammonium 
sulphate m Winogradsky's medium was replaced by 
ammonium borate, keepmg the nitrogen contents at 
about the same level. No attempt was made to de- 
termine the optimum amount of ammonium borate, 
and owmg to the lmited meubator space some 
experments had to be carried out at 25°C instead 
of 30°C. The different temperatures probably 
require different amounts of ammonium borate 
The cultures were tested on spotting plates, with 
Nessler's reagent for ammonia and. with Trommsdorf’s 
reagent for nitrite. 

The experiments were repeated several times, 
always with three different series of cultures, which 
apparently represented three different straims, and 
set up m duplicate A typical example ıs shown in 
Table 1 

Table 1 shows clearly that, under the conditions 
of the expermment, the ammonia disappeared more 
rapidly and the nitmte was formed more quickly m 
the cultures with ammonium borate Since only spot 
tests were used for exammung the course of the nitrita- 
tion and no quantitative determmations were made, 
ib ıs not possible to say whether the whole of the 
ammonia was oxidized to nitrite The colour tests 
give only a relative picture, and thew evaluation 
depends on my personal mapiession Yet from the 
numerous tests, I believe that the appearance and 
merease of the nitrite m the ammonium borate 
cultures were sometimes slower than the disappear- 
ance of the ammonia, that 1s, there 1s a much greater 
difference between sulphate and borate cultures as 
regards disappearance of ammonia than as regards 
appearance of nitrite It ıs possible that the degree 
of contamunation has an effect, and some organisms 
other than Natrosomonas might use up part of the 
ammonia m the borate cultures more quickly than 
in the sulphate cultures. Whether this ıs the case 
can only be found out by comparison of the activities 
of JNstrosomonas m mixed cultures and m pure 
cultures 

It was probably the metabolic activity of the 
accompanying sod bacteria that caused the dis- 
crepancy in & series of experiments with soils from 
Littlehampton Three soils were used a field-soul 
(Z/FS), a manured (L/B), and a manured and 
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Tablel  NITRITATION IN MEDIA CONTAINING AMMONIUM SULPHATE y AMMONIUM BORATE, RESPECTIVELY, BY THREE STRAINS OF Nurosomonas 
sp 






Stram | Source of 

ammonia 
oia {| Borate 
CIB | sulphate 





GM 
+o 





+++) 
++ 

















The marking is the customary one (F) indicates a trace of colouring , E canes intensity is shown by the number of + and by figures 
respectively 
NR, Nessler's reagent the strongest reaction of the medium before inoculation was marked + + -+-+ 
E, Trommsdorf’s reagent a trace of nitrite 1s marked (+), full nitritation 18 6 


fertilized (L/D) glasshouse soil The crude cultures 
were made with ammonium sulphate medium Then 
transfers F, were made into ammonium sulphate 
and ammonium borate media and afterwards from 
sulphate cultures F, mto sulphate medium and from 
borate cultures F', mto borate medium, the two series 
bemg contmued without cross-transfers from one 
kind of medium mto the other As regards disappear- 
ance of the ammonia, the picture was always the same. 
It decreased in all three series considerably more 
rapidly m the ammomum borate cultures Yet as 
regards the formation of mitrite, the cultures from 
the three soils behaved differently In the borate 
cultures of L/FS, the formation of nitrite was for 
some time insignificant, and was mereased only 
when, after the disappearance of the ammonia, 
another dose of ammonium borate was added But 
the mtrite contents never reached the same level as 
m the other cultures This discrepancy might per- 
haps be overcome by altermg the quantitative com- 
position of the medium In the L/B cultures the 
formation of nitrite was slower 1n the borate cultures 
than in the sulphate cultures, but reached eventually 
the same peak Yet ım the L/D cultures the formation 
of nitrite lagged behind in the borate cultures of 
F, but from F, onwards ıt was faster than m the 
sulphate cultures 

Experments with Nztrobacter cultures from glass- 
house soil at Cheshunt showed that this organism is 
very susceptible to boron, whether given as boric 
acid or sodium borate It was therefore of mterest 
to keep the Natosomonas cultures made from the 
Littlehampton soils, after the whole of the ammonia 
had been oxidized to nitrite, and to test them agam 
after an interval The results were quite mteresting. 
The F, cultures were tested after about a month. 
In the ammonium sulphate cultures, the nitrite had 
almost completely disappeared, and diphenylamine- 
sulphuric acid gave strong reactions for nitrate, & 
few days later there was no trace of nitrite to be 
found The transformation of the mitrite to nitrate 
had apparently commenced much earher, the 
begmnmg, however, could not be dated, since there 
was & comparatively long interval between the two 
oritical tests, the one when nitrites were at them 
peak and the other one when scarcely any nitrite 
was detectable The ammonium borate cultures, 
however, with the exception of the L/FS cultures, 
gave always strong nitrite reactions, and when the 
axperiment was concluded—the cultures were then 
more than two months old—they still did not show 
any change 

In the tests of F, long tervals were avoided and 
b wes therefore possible to find that the oxidation 
of nitrite to nitrate m the sulphate cultures started 


very early. In the cultures of L/D, the mitrite had 
disappeared m less than three weeks from the m- 
oculation date, m L/FS and L/B cultures ıt took a 
little longer But agam the ammonium borate cultures, 
after complete nitritation, remained unchanged, and 
even after seven weeks there was no decrease m the 
nitrite contents. As m F, the L/FS cultures with 
ammonium borate were here an exception, too. 
Some LIB cultures did not show any decrease 
of ther mirite contents, a sign that there was no 
Nitrobacter present. It can always happen that the 
transfer of a mixed Nii osomonas—Nutrobacter culture 
into a Nstrosomonas medium results m a Neétrobacter-free 
culture when the latter organism 1s weak or present 
only m very small numbers. Usually, however, 1b 
takes a fair number of transfers to obtain Nairo- 
somonas cultures free from Netrobacter. Meiklejohn? 
still found nitrate production in the twenty-fourth 
successive transfer. The replacement of ammonium 
sulphate by ammonium borate can be used not only 
to achieve speedier miritation but also to md the 
Nitrosomonas cultures of Netrobacier at an early, 
perhaps even at the first, transfer. 
Owmg to the immment move of the Expermental 
and Research Station to Littlehampton, this work 
wil have to be diseontinued for the time being, and 
a prehrmunary report of 16 will be published else- 
where [Nov 25 
1 Winogradsky, 8, in Lafar, F , “Handbuch der Technischen Myko- 
logie, 8, 182 (1904) 

* Boullanger, E , and Massol, L, Ann Inst Pasteur, 17, 492 (1903), 
18, 181 (1904) 

* Meiklejohn, Jane, J Gen Mhwrobiwl , 4, 185 (1950) 


POSITION AND REACTIVITY OF 
THE HISTIDINE RESIDUES IN 
CYTOCHROME c 


By Dr E MARGOLIASH 


Molteno Institute, University of Cambridge, and Depart- 
ment of Experimental Pathology, Hebrew University, 
Jerusalem 


Sl dens position of the Instidme residues in the 
cytochrome c molecule has been of interest since 
Theorell and Åkesson! put forward the suggestion 
that the mmdazole groups of two hisiidines are the 
groups co-ordinatmg with the ron atom of the cyto- 
chrome c hem, 1n positions 5 and 6, thereby producing 
the hemochromogen type of spectrum of the protem 
These authors used a beef heart cytochrome c 
preparation contaming 0 43 per cent mon. Ther 
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evidence was that, of the three histidine residues m the 
molecule, only one had an mudazole group which 
could be titrated ın the pH range 5 5-8 5%, the other 
two bemg presumably co-ordinated with the hem 
iron 

Paul? showed that, on treatmg beef heart cyto- 
chrome c with 1,2,4-fluorodmitrobenzene, only 0 47 
out of the three histidmes did not form dmuitrophenyl 
derivatives, as calculated from determmations of 
free histidine after complete hydrolysis of the 
dinitrophenylprotem. The free histidme was de- 
termmed usmg a bacterial decarboxylase which 
reacts with histidine only if the umdazole, «-ammo 
and carboxyl groups are unsubstituted. 

Followmg the purification of cytochrome c on 
colunens of cation exchangers, preparations con- 
taimung 0 465 per cent won could be obtamed*5. 
With these preparations the reactivity of the 
histidmes was re-mvestigated usmg the more direct 
fluoroduutrobenzene method developed by Sanger®. 

Oxidized cytochrome ¢ was prepared by treatmg 
the protem m water with hydrogen peroxide, pre- 
cipitating the oxidized material with ten volumes of 
acetone in the cold and taking ıt up at once m water. 
Histidine was determuned by the Pauly reaction 
accordmg to Macpherson’, after elution from paper 
chromatograms developed with the butanol — formic 
acid solvent of Acher and Crocker® Imuidazole 
mono-dinitrophenylhistidine was synthesized accord- 
ing to directions kindly provided by Dr. F Sanger 
«-Ácetylhistidine? was treated with fluorodmutro- 
"benzene and the «-acetyl mmidazole mono-dinitro- 
phenylhistidine obtamed was hydrolysed ın boilmg 
20 per cent hydrochloric acid. The product recrys- 
telhzed from acetic acid was colourless It migrated 
on butanol — formic acid paper chromatograms as a 
well-defined spot with a faint precedmg tral of 
material When dry, the spot darkened gradually m 
the hght over a period of 5-10 days Since the 
imidazole rng is rather labile when substituted, i6 
may be that in this synthetic product the ring had 
opened However, smce the synthetic mudazole 
dinitrophenylhistidine was chromatographically ident- 
ical with that obtamed from dmutrophenyl cyto- 
chrome c, ıt must be supposed that if the rmg had 
opened in the synthetic material ıt had done so 
also durmg the procedure with the protem, thus not 
affecting the argument On the other hand, smce 
alkalme hydrolysis of the synthetic modazole 
dmitrophenylhistidie yielded some free histidme 
showing a positive Pauly reaction”, at least part of 
the origmal product had an mtact umdazole rmg 
Imidazole, dmitrophenylhistidine was estimated by 
titration with titanous chloride! after elution with 
35 per cent acetic acid in water from butanol— 
formic acid chromatograms The identity of the 
material obtamed from dinitrophenyl cytochrome c 
was confirmed by hydrolysmg 1+ with concentrated 
ammonia solution in a sealed capillary tube, and 
identifying the free histidme produced both chromato- 
graphically and by the Pauly reaction according to 
Sanger and Tuppy” 

a-Amino mono-dimrtrophenylhistidine was identified 
as & reddish-yellow spot which gave a positive Pauly 
reaction and a negative nmhydrin test on butanol — 
éormic acid paper chromatograms of hydrolysates of 
dimtrophenyl cytochrome c On such chromatograms 
it had an Rp value of 0 09 as compared with 
0 02 for free histidine, 0 16 for umidazole dimuitro- 
phenylhistidme and 063 for 62s-dimitrophenyl- 
histaidme Several attempts to synthesize a-dinitro- 
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phenylhistidine resulted only m mixtures contemung 
approximately equal amounts of umidazole dimtro- 
phenylhistidine and «-dmitrophenylhistidine. There- 
fore, the identity of the presumed a-dinttro- 
phenylhistidme obtamed from dimtrophenyl cyto- 
chrome c was confirmed directly. It could be shown * 
that when the material corresponding to the presumed 
a-dimitrophenylhistidme on a butanol—formie acid 
chromatogram of a hydrolysate of dmutrophenyl 
cytochrome c was eluted and treated with an excess of 
fluorodinitrobenzene under the usual conditions, 
it was transformed mto bis-dimitrophenylhistidine, 
which was identified both by paper and column 
chromatography as described below. | «-Dinitro- 
phenylhistidine was routinely estimated by titration . 
with titanous chloride after elution from butanol- 
formic acid chromatograms with 35 per cent acetic 
acid in water 

Bis-dinitrophenylhistidine was determmed spectro- 
photometrically after separation from other dmutro- 
phenyl derivatives present m the contmuous ether 
extract of hydrolysates of dmitrophenyl cytochrome 
œo on an ammomia-activated  kieselguhr column, 
according to Mills? Its concentration m this con- 
tinuous ether extract could also be calculated from 
the optical density of the extract at_four selected 
wave-lengths (240, 290, 320 and 350 my), taking mto 
account the extmotion at these wave-lengths of the 
only four compounds m the extract, namely, bts- 
dinirophenylhustidine, dinitroanilme, dimitrophenol 
and traces of c-amuno mono-dimtrophenyllysine <The 
four equations with four unknowns obtained could be 
solved for the concentration of any one of the com- 
pounds desired The identity of the bes-dmutrophenyl- 
histidine was further verified on paper chromatograms 
developed with tertiary amyl alcohol saturated with 
phthalate buffer pH 6, accordmg to Blackburn and 
Lowther}, 

All results were calculated as moles per mole of 
cytochrome c iron, as determuned spectrophoto- 
metrically and also directly by the dipyridyl method 
according to Keim and Hartree4 The results were 
corrected for the destruction of the dinitrophenyl 
ammo-acids during hydrolysis m the presence of 
cytochrome c 

Using a chromatographic fraction 15 of horse heart 
cytochrome c contamung 0 465 per cent iron (native, 
fully enzymucally active protem) and carrymg out 
the reaction with fluorodinitrobenzene in 66 per 
cent ethanol’ for relatively short periods, the his- 


tidmes were recovered as follows 1 mole of 
bes-dimitrophenylhistidme, 1 mole of  imudazole 
dimitrophenylhistidine, and somewhat less than 


2 moles of free histidine. Determmations of histidine 
following hydrolysis of the origmal preparation of 
cytochrome c confirmed that horse heart cytochrome 
c contains four moles of histidine per mole of mon, 
rather than the three moles found m the beef 
heart preparation! When the reaction with fluoro- 
dinitrobenzene in 66 per cent ethanol was continued 
for relatively long periods, there was a gradua? 
disappearance of one of the histidine residues, which. 
had previously been recovered as free histidme. This 
residue could then be accounted for as «-dinitro- 
phenylhistidme The second histidme residue, which 
was usually recovered as free histidine, could not be 
made to react even after prolonged periods of contact 
with fluorodimitrobenzene m 66 per cent ethanol 
under the usual conditions When oxidized cyto 
chrome c was used, nearly 2 moles of bes-dinitrophenyl 
histidme, 1 mole of mmidazole dinitrophenylhistidme, 
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Table 1 3 
Moles/mole of cytochrome c iron. 

Cytochiome c preparation Reaction with FDNB i Im DNP a- Bis-DNP e-DNP 

Medium Time (hr ) | Histidine histidine histidine histidine lysine 
Fraction T — — 4 05 — — = = 
Dinitrophenyl fraction I Water 4 188 100 0 11 081 13 8 
Dinitrophenyl fraction 11 66 per cent ethanol 1 1 69 0 90 0 38 113 211 
Dinitrophenyl fraction If 66 per cent ethanol 8 0 97 109 0 99 108 19 6 
Dinitrophenyl fraction II 66 per cent ethanol 2 0 96 101 0 91 0 03 20 0 
Dinitrophenyl oxidized 66 per cent ethanol 24 101 0 92 0 26 186 16 7 

cytochrome e 

















1 mole of free histidme and very httle o-din:tro- 
phenylhistidine were recovered 

In conclusion, 16 can be stated that one histidme 
residue 1s & normal ammo end-group of cytochrome c, 
another histidine has a normally reactive imidazole 
group, while the last two histidme residues have 
unreactive imidazole groups One of the latter 
histidines has a slowly reacting a-ammo group and 
an imidazole group which reacts only after the 
protem is oxidized Thus it represents an amino end- 
group of the protem with an attached umdazole 
group, the latter bemg lberated only after a drastic 
treatment which, together with other effects, destroys 
the cytochrome c hem ‘The second unreactive 
histidine could not be made to react at all under any 
of these conditions 

Ethanol m the same concentration and under the 
same conditions as usually used for the reacuon 
of fluorodimitrobenzene with protems was found 
to transform fraction I cytochrome ¢ mto a product 
which had the same chromatographic characteristics 
on columns of ‘Amberlite LEC-50' as the fraction IIL 
present ın preparations of horse heart cytochrome c 
(compare with ref 5), and, like 16, was spectroscopic- 
ally identical with fraction I but enzymucally inactive 
This alcohol-modified cytochrome c will therefore be 
referred to as fraction II When the reaction of 
fraction I cytochrome c with fluorodinitrobenzene 
was carried out m water, thus preventing the 
transformation mto fraction II, the distribuzon 
of the histidmes into the various dinitrophenyl 
derivatives was the same as that shown by the 
dinitrophenyl fraction II obtained from reactions 
with fluorodmitrobenzene in 66 per cent ethanol for 
short periods 

Fraction IL, moreover, appears to be an ‘unfolded’ 
or ‘denatured’ form of the native fraction I, as 
evidenced by the fact that with fraction IT nearly all 
the twenty-two lysme residues present in the 
cytochrome c molecule react with fluorodmuiiro- 
benzene, whereas only fourteen can bind this reagent 
when fraction I is maimtamed m its original form 
during the reaction A typical series of results 18 
given in Table 1 

These results are m good accord with those 
obtamed by Theorell and Åkesson! and Paul? with 
beef heart cytochrome ¢ Since m horse heart cyto- 
chrome c theie are two histidme residues the imud- 
azole groups of which are unavailable for reaction 
with fluu.odmitrobenzene both in the folded native 
protem (fraction I) and the spectroscopieally ident- 
ical but unfolded enzymucally inactive molecule 
(fraction II), these groups are presumably already 
occupied, and possibly co-ordmated with the hem 
iron 

Paul's recovery of only 0 47 mole as free histidine 
out of the original 3 moles in beef heart cytochrome c 
treated for two hours with fluorodimitrobenzene m 
the presence of ethanol? probably indicates that 


the thud histidme, which had only partially reacted 
with fluorodinitrobenzene, corresponds to the one m 
horse heart cytochrome c which has an unreactive 
mmidazole group but a slowly reacting «-ammosgroup 
(see Table 1) If this analogy is correct, and we 
assume further that the second hemochromogen- 
forming group 1n horse heart cytochrome c 18 not one 
of the other two histidmes reacting with fluoro- 
dinitrobenzene, in beef heart cytochrome c the 
second hemochromogen-formmg group is therefore 
probably not a lustidme ‘This conclusion i$ simular 
to that arrived at by Paul as a result of his titration 
experiments* 
wit should be further noted that the one mole of 
bzstdinitrophenylhistidme and the one mole of 
«-dinitrophenylhistidine were the only end-groups so 
far observed with the fluorodintrobenzene technique, 
thus suggesting that the cytochrome c molecule is 
built up of two peptide chams. In contradistmetion 
to this, Theorell and Åkesson! calculated that beef 
heart cytochrome c contams nine to ten free ammo- 
groups, they took the difference between the 
number of groups takmg part m the Van Slyke 
mitrous acid reaction and the number of lysme 
residues found by analysis Unless there is a profound 
difference m the protems of beef and horse heart 
cytochrome c, this discrepancy os even larger than 
the large differences commonly noted with other 
protems between the number of ammo end-groups 
actually determined, as by the fluorodinitrobenzene 
technique, and the number calculated from the 
difference between the total free ammo-nitrogen and 
that of the lysme residues In the case of oyto- 
chrome c, this difference may have been mereased 
by acidic peptides and amino-acids contammg no 
lysme, bound electrostatically to the strongly basic 
cytochrome c protem? 1n the electrophoretically 
purified preparations of Theorell and esson. 
These preparations contamed 0 43 per cent iron, 
whereas those used ın the present work contamed 
0 465 per cent ion, corresponding to a difference m 
equivalent weight of shghtly more than 1,000, or 
some eight &mino-acids 

I am grateful to Dr K Bailey and Dr F. Sanger 
for instruction in the use of the fluorodimtrobenzene 
technique, and for their constant help m this work 
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The Editors do not hold themselves responsible 
for opwwuons expressed by thew correspondents. 
No notice «s taken of anonymous communications 


The Sun’s Magnetic Field and Corpuscular 
Emission 


A xEW instrument, the solar magnetograph!, has 
been developed for measurmg and recording weak 
photospheric magnetic fields. With it, more than 
450 magnetograms showing the distribution, mten- 
sity and polarity of weak fields (greater than 
0 3 gauss) on the sun have been obtamed over a 
two-year period including the recent mmimum of 
Solareactivity?. Most of the large-scale features of 
the magnetic pattern show a certam regularity, but 
there are pronounced random variations. ‘There 1s 
also a partially resolved fluctuatmg fine structure 
showing changes of the order of 0 5 gauss m 30 mm. 

General Magnetic Preld Consistent evidence 
has been found for a dipolar component opposite in 
polarity to the field of the earth The mean mtensity 
near the poles ıs of the order of 1 gauss. This field 
is usually luted to heliographic latitudes greater 
than about + 55°, it has a varying fine structure 
and shows remarkable random fluctuations m effective 
intensity and extent. There seems to be no prevailing 
obliquiby between the magnetic and rotational axes. 
The total flux 1s estumated to be nearly 10?? maxwells 

Bipolar Magnetic Regions In the lower latitudes 
the stronger magnetic effects appear rather abruptly 
as contiguous areas of opposite polarity, as if loops 
of a submerged toroidal field were occasionally 
brought to the surface. The bipolar magnetic 
regions obey Hale’s laws of sunspot polarity*, but 
spots are comparatively rare, occurrmg when at all 
within such regions while they are young and active. 
Ca IE plages are observed where the mean field 
intensity is greater than about 2 gauss Hydrogen 
filaments occur around the borders of bipolar mag- 
netic regions, or, alternatively, seem to divide the 
region into parts of opposite polamty. As the regions 
age, they generally expand, showmg a decrease m 
field intensity, and dismtegrate until lost m the back- 
ground of irregular weak fields There 1s much diver- 
sity 1n total magnetic flux, duration, area, and course 
of development. i 

Unipolar Magnetic Regions. Occasional extended 
areas of only one outstanding polarity were recognized 
on the magnetograms, but in no other way. The most 
prominent unipolar magnetie region of 1953 bad a 
mean intensity of about 0 5 gauss and a duration of 
nine months or more, on each solar rotation its 
central passage on the disk preceded by about three 
days the onset of terrestrial magnetic storms m a 
promment 27-day sequence. Unipolar magnetic 
regions may be remnants of dismtegratmg bipolar 
magnetic regions from which the hnes of force have 
diffused outward through the corona. We suggest 
tentatively that unipolar magnetic regions may be 
identified with the hitherto hypothetical M regions 
of Bartels’ 

The observations provide objective evidence that 
magnetic fields are fundamental to sunspots, plages, 
prominences, chromospheric fine structure, bright 
coronal emissions, regions of strong radio emission 
and, perhaps, M regions Several solar phenomena 
can be synthesized on the hypothesis that neutral 
streams of ions and electrons are bemg ejected more 
or less continually from all turbulent regions of the 
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surface characterized by coherent magnetic fields of 
mean intensity 0 5 gauss or more This corpuscular 
ejection is supposed to be associated with spicule 
activity, and to result m the acceleration of tenuous 
streams, individually intermuttent, to velocities of 
some hundreds of kilometres a second m the upper 
chromosphere and the corona. Above the photo- 
sphere the ejected streams are guided by the magnetic 
lunes of force over the bipolar, unipolar, or polar 
region, as the case may be The streams above the 
spicules are composed largely of 1onuzed hydrogen 
and hence are invisible except 1n so far as they excite 
the coronal radiations of the arches, rays and plumes 
outlming the Imes of force. Corpuscular streams 
ascending both sides of the ‘magnetic arches’ above & ' 
brpolar magnetic region collide near the top, gener- 
ating radio nowe, and condense, forming visible 
promimences. With the emission of radio energy the 
material cools, the hydrogen becomes partly neutral, 
and the prommence begins a possibly lengthy but 
precarious existence under the combined influence of 
growth, gravity and magnetic forces. Finally, the 
material largely slides back down the magnetic lmes 
of force or may be thrown outward by expansion of 
the arches Above unipolar regions the streams move 
outward diffusely and more or less radially from the 
sun’, without pronounced collisions, and hence are 
not generators of strong radio noise , if they interfere 
with the earth, they cause M-region phenomena 
From the polar regions, where spicule activity 18 
pronounced, corpuscular streams may recede to 
considerable distances Much of the material may 
arrive in the vicmuity of the equatorial plane, where 
the magnetic field is doubtless highly irregular 
Through magnetic coupling, such material may carry 
away from high hehographie latitudes a share of 
angular momentum that 1s large ın proportion to its 
mass. 

A tentative model for corpuscular ejection mvolves 
local concentrations of the coherent magnetic field 
by random turbulent processes in the photosphere 
Occasional attamment of equipartition of energy 
results ın formation of concentric tubes of magnetic 
force of mtensity ~ 500 gauss Travelling hydro- 
magnetic waves m the form of constrictions in the 
tubes of force are supposed to move upward with 
velocity HÍV/4np Owmg to the decrease of density, 
p. by a factor 10° m less than 10,000 km, velocities 
of several hundred kilometres a second may be 
expected in the lugh chromosphere if H decreases 
moderately Small tenuous clouds of 10ns and 
electrons are supposed to be squeezed up the mag- 
netic tubes ahead of the constrictions at the wave 
velocity H Alfvén’ has considered heating of the 
corona by hydromagnetic waves, we extend this 
idea with the concept of constrictive waves m 
magnetic tubes of force 

Horacze W. BABCOCK 
Hanorp D BABCOCK 
Mount Wilson and Palomar Observatories, 
Carnegie Institution of Washington, and 
California Institute of Technology 
Nov 23 
1 Babcock, H W, Astrophys J, 118, 387 (1953) 
* Babcock, H W, and Babcock, H D, Astrophys J (in the press) 
* Cowling, T G, “The Sun", 568 (Kuper, edit, Unry of Chicago 
Press, 1953) 
t Hale, Ellerman, Nicholson, and Joy, Astrophys J, 49, 158 (1919) 
* Bartels, J, Terr Mag Atm Elec, 87, 48 (1982) 
* Minkowski and Greenstein, Astrophys J , 119, 238 (1954) 
' Chapman and Ferraro, Nature, 126, 129 (1930) 
* Mon Not Roy Astro Soc, 107, 211 (1947) 
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Non-Linear Plasma Oscillations and . 
Bursts of Solar Radio Emission 


Wirp and co-workers! have reported observing a 
_fundamental and its second harmonic m the radio 
"spectrum of some solar disturbances. Three char- 

acteristic features of the observations are. (1) the 
frequency bands drift towards the lower frequencies 
with time, (n) the received intensities of the funda- 
mental and second harmonic are similar, (m) the 
harmonic peak usually occurs at shghtly less than 
twice the frequency of the fundamental peak 

Because of therr frequency drift, these bursts of 
radiation have been associated with the outward 
travel of streams of particles m the solar atmosphere. 
Inferred velocities range from several hundred to 

105 km jsec Such streams of particles 
could supply the energy of the most 
intense radio disturbances 

The observed intensity and frequency 
ratios have been explamed by Wild et al 
in terms of propagation characteristics 
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where | = 0, +2, +4, .. apphes where w' is 
positive, and | = + 1, +3, +5,...where w’ 1s 
negative. The origin, e£—kz = 0, has been placed 
ab l = 0, ujumas = —1. 

The electron density and electric field are given m 
terms of the electron velocity by: 


nm 1 
Mo 4... 
ook 
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and 
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of the solar atmosphere In domg so 
it was found necessary to assume that L 
the fundamental emission occurs at, “l 
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It ıs the purpose of this commu- 
nication to show that exact travellmg- 
wave solutions, rich in even harmonics, 
can be obtained for non-lmear plasma 4 
oscillations 

The case investigated here is that 
of longitudinal electron oscillations in 2 
@ plasma stream. Effects of tem- i 
perature and magnetic field are neg- 
lected. 

Let v and n be the electron velocity 
and density, v, and n, those of the 
positive ions in the plasma, Æ the 
electric field, « the angular wave fre- 
quency, and wọ the angular plasma frequency given by 
Go? = 4nxe%n,/m, —e and m bemg the electron charge 
and mass If the two independent variables, t and z, 
occur only in the combmation o£ — ka, the equations 
describing the plasma are (m esu) 


or near, the plasma frequency This M 
points strongly to the origm of the 
radiation m plasma oscillations The iz 
presence of the second harmonie mm- e 7 re 
plies a non-hnear oscillator and suggests 
longitudinal plasma oscillations -i 

i 


ning 


(1) 


equation of motion v'(w—kv) = — = E, 


equation of contmuity  "'(o—kv)—knv' = 0, (2) 
and Poisson’s equation n—Ny = is E' (3) 


The prime denotes differentiation with respect to 
t — ka 

Sundar equations have been solved by Akhiezer 
and Lubarsku?, but their solutions do not seem to 
satisfy Poisson’s equation 


Write u (4) 


Assuming that the electron dc. current density 
xquals that of the positive 10ns, n,é%>9, an exact set 
of solutions of equations (1)-(3) are 


Q = og + ko, (5) 
wt—ke = (+3) x + (—1)! ik V1—(ujumax)® + 
(6) 


= V — Vp 


(—1)! sm! (ujumas ), 
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Fig 1 Longitudinal plasma oscillations The maximum electron velocity equals 


the phase velocity 


The osculations reach ther greatest amplitude 
where Umax = ck, that 1s, where the maximum 
electron velocity, max, equals the phase velocity, 
wjk The wave-form and harmonic content of the 
oscillations for this case are illustrated m Fig. 1. As 
can be seen, the oscillations contain even and odd 
harmonics, with about 70 per cent second harmome 
in the case of the electron density. Below maximum 
amphtude the harmonic content is weaker and 
approaches the lnear case (fundamental only) for 
small amplitudes 

If large oscillations of this kind are responsible 
for the emission of solar radio bursts, the present 
results would suggest that harmonics higher than the 
second may yet be discovered 

S. F. Smerp 
Division of Radiophysics, 
Commonwealth Scientifio and 
Industrial Research Organization, 
Sydney. 
Sept 9. . 
1 Wud, J P , Murray, J D , and Rowe, W O, Nature, 172, 533 (1953) 
Wild, J P, Roberts, J A , and Murray, J D , Nature, 173, 532 
(1954) Wid, J P, 
Phys (mn the press) 
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Disintegration Scheme of Copper-62 and its 
Relation to Recent Mass Measurements 


SEVERAL nuclear data tables? report the existence 
of a 0 56-MeV. y-ray 1n the dismtegration scheme of 
the posttron-emitting isotope copper-62, the evidence 
advanced bemg an unpublished absorption measure- 
ment. We have lately had occasion to examine the 
spectrum of y-rays emitted by copper-62, and have 
failed to find any evidence to confirm the existence 
of such a y-ray 

A sheet of copper 3 m. x4 m x4 m was 
irradiated with X-rays from a 23-MeV. synchrotron 
Copper-62 was produced by (y.n) reactions This 
source was then placed 2 cm. from the end of a large 
cylinérical sodium iodide crystal lj m m diameter 
and 2 1. long, which was mounted on a DuMont 
type 6292 photomultrphner. This crystal was large 
enough for secondary quanta from Compton collisions 
and photoelectric absorption processes occurring m 1ts 
interior to have an appreciable probability of bemg 
themselves absorbed A copper absorber à m thick 
was placed in front of the source to prevent positrons 
reaching the crystal The output pulses were ampli- 
fied and fed mto a 100-channel amplitude analyser. 

The resulting spectrum showed a single well- 
defined ‘total capture’ peak and Compton edge from 
the annihilation quanta superposed on the usual 
crystal background. The width of the peak at half. 
height was 14 per cent, that ıs, 0 066 MeV. No 
other peaks were observed m the channels correspond- 
ing to 0 6-1 2 MeV. We estimate, having regard to 
the background, that a peak contammg 0 25 per cent 
of the counts 1n the total capture peak and of com- 
parable width would have been detected 

The simultaneous absorption by the crystal of a 
0 56-MeV y-ray and an annihilation quantum would 
have produced a ‘comerdence’ peak in the viemuty of 
1 MeV From the above upper lmit to the detectable 
peak, and from the efficiency of crystal detection and 
solid angle subtended at the source, 1t follows that 
not more than 5 per cent of the positrons can be in 
comeidenee with a 0 56-MeV. y-ray 

Further, the absence of a peak ın the observed 
spectrum in the range 0-6-1-2 MeV. means that there 
18 no evidence for a y-ray m the range 0 1-1 2 MeV., 
since y-rays in the range 0 1-0 7 MeV. would have 
produced a ‘comeidence’ peak between 0:6 and 
1 2 MeV, while y-rays of energy between 0 6 and 
12 MeV would have produced the usual total- 
capture peak in the range 0 6-1 2 MeV. The upper 
hr of intensity allowed by our observations for a 
y-ray m comeidence with the positrons is 5 per cent 
of the total number of dismtegrations No evidence 
exists that there is a y-ray of energy greater than 
l 2 MeV., and we conclude that there 1s no y-ray m 
coicidence with the positrons The total release of 
energy in the copper-62 dismtegration can therefore 
be obtained from the maximum energy of the positron 
spectrum? and 1s 3 88 + 0 1 MeV. 

The spectrum of copper-62 1s important for two 
reasons First, the production of this isotope by 
(yn) reactions 1s very commonly used m the monitor- 
ing of X-ray beams in the energy range 10-30 MeV 
Absolute monitormg 1s best done by wradiatmg a 
«thick specimen and detecting the annihilation quanta 
The estimation of the activity requires a knowledge 
of whether or not there are y-rays emitted 

Secondly, the value of the total energy released 
calculated above throws doubt on the accuracy 
clarmed for some recent mass measurements Usmg 
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the mean of two accurately measured values of the 
930u(y,n) thresholds’, namely, 10 67 MeV , we find 
that the (9w1-rH) — Cu mass difference is 
6 43 + 0 12 mmu. This 1s significantly different 
from the value of 5 7 -- 0 1 mmu obtained from 
the mass spectrometer measurements by Collins et al * 
of the doublets *N1— O,H, and “Cu—C,H, In 
the same region of the Periodic Table, the Zn — *'Ni 
doublet shows a similar discrepancy, the value 
obtained from the decay scheme of “Cu? bemg 
118 +003 mmu and that obtamed by Collins 
e£ al bemg 2014008 mmu In view of the 
second discrepancy, 1t js not justifiable to attempt 
to explam the first discrepancy on some basis such 
as the (y,n) cross-section of copper-63 being negligible 
m an energy region ummediately above the neutron 
binding energy Until these discrepancies are ex: 
plamed, ıt would appear that the mass measurements 
m this region should be used with caution 
J M Rew 
I F Waicur 

Natural Philosophy Department, 

University of Glasgow. Dec. 16. 
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Thermal Diffusion Potentials and the Soret 
Effect 


In a recent communication}, Tyrrell and Colledg: 
have directed attention to the possibility of studym; 
the Soret effect ın Solutions of electrolytes by observa 
tions of the emf of non-isothermal cells. In suci 
cells, two reversible electrodes are mamtamed a 
different temperatures, owing to thermal diffusion 
the concentration of solute around one electrod 
increases and that around the. other decreases, th 
consequence, an additional emf should graduall, 
be set up, which, for small temperature differences, 1 
sunply the emf of an isothermal concentration. ce. 
(with transport) operating at the mean temperature 

Durmg the past two years, we have succeeded 1 
demonstratmg and measurmg such changes of em. 
in various aqueous solutions, using the followin 
electrodes, all of which give very reproductbl 
potentials platimum/tri-iodide, :0dide, cadmuur 
amalgam/cadmium ion, thallr amalgam /thallou 
ion In our expermenis, the temperature gradien 
has been established m smtered glass diaphragm: 
which prevent convection but may possibly giv 
anomalous results m very dilute solutions owm 
to surface effects Most of our observations hav 
therefore been made at concentrations of 0 1 mole 
and upwards, 1$ being known? that the presence of 
sintered diaphragm does not affect the isotherm: 
diffusion coefficients of 1-1 electrolytes m this cor 
centration-range 

Experiments using the platmum/tri-iodide, i10did 
electrode in lithrum iodide, potassrum iodide an 
hydrogen iodide were carmed out m a modifie 
diaphragm diffusion cell, fitted with magnetic stirrer: 
and with water jackets, whereby the upper and lowe 
compartments could be maintained at different ten 
peratures Clear evidence of the expected effect we 
obtamed , but the method was found unsuitable fc 
quantitative work because ıt was not possible t 
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maintam sufficiently isothermal conditions 
withm each separate compartment even 
with vigorous stirrmg. For this reason a 
different technique, applicable to amalgam 
electrodes, was developed. The cell used 
is shown m Fig 1, the solution 18 entirely 
contamed in the sintered glass diaphragm, 
and smee its thickness is only about 
0 18 cm, Soret equilibrium 18 established 
rapidly Owmg to the comparatively 
poor thermal conductivity of mercury, 
there are appreciable temperature differ- 
ences between the thermocouples and the 
electrode/solution interfaces, of which the 
temperatures are required. It 1s therefore 
necessary to calibrate the temperature- 
measuring system by comparmg the mrtial 
emf. of this cell (that is, the emf ^" 
when the solution 1s homogeneous) with 
the emf obtamed using simular electrodes 

m a homogeneous solution m a different 
apparatus m which the temperature gra- 
dients m the amalgams are negligible. 

Fig 2 shows some results obtamed with 
thallium amalgam electrodes (5 0 per cent 
thalhum by weight) m solutions con- 
taming thallous salts. A constant tem- 
perature difference of about 6 deg. C. was 
mamtamed between the electrodes from 
zero time onwards, the mean tempera- 
ture being 25°C , the observed e.mf's 
are converted to the ‘thermo-electiic power’ 

(e) m mV. per deg, with the sign con- 
vention. that positive « implies a flow 
of current from hot to cold m the ex- 
ternal (metalhe) circuit when the cell is short- 
eircuited The expected changes of emf are 
clearly apparent Magnetic stirrmg of the upper 
amalgam did not produce any detectable change m 
the em f., showing that the observed effects are not 
due to thermal diffusion m the amalgam 

It has been shown theoretically? that, provided 
ionie interaction can be neglected, the final values 
of the em f's of such cells should depend only on 
the nature and concentration of the ion to which 
the electrode is reversible, unlike the mıtıal values, 
which depend also on the properties of the other 10ns 
present It will be seen that this prediction 1s con- 
firmed by the results, except in the case of thallous 
carbonate, the agreement of the final e.mf.'s 1s 
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surprisingly good in view of the comparatively high 
concentration used, 

The dependence of e.m.f. on tume for these solutions 
agrees well with the theoretical relationship, although 
the simplified approximate expression given by de 
Groot’ does not adequately represent the observa- 
tions A more complicated dependence on time 18~ 
involved if a mixture of two electrolytes (for example, 
0 1m thallous perchlorate + 0 1 m perchloric acid) 1s 
employed In this particular case the e m.f actually 
passes through a maximum, the imitial value 
(so = — 0 662 mV.|deg) 1s very low owing to the 
exceptionally large Soret coefficient of the hydrogen 
ion, but the final value (€ œ = —0 478 mV /deg.) 1s 
close to that observed in other solutions contamng 
thallium ion at concentration 0 1 m. 

A fuller account of this work will appear elsewhere. 

J N AGAR 
W. G Breck 
Department of Physical Chemistry, 
Free School Lane, Cambridge Oct 7. 
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2 Stokes, R H, J Amer Chem Soc, 72, 763 (1950) 
* Haase, R, Trans Farad Soc, 49, 724 (1953) Khoroshm, A V, 
and Temkin, M I, Zhur Foz Khim, 20, 773 (1952) 
+de Groot, S R, “L’Effet Soret” (Amsterdam, 1945) 


Fission of Peptide Bonds by Lithium 
Borohydride 
Tus value of hthrum alummium hydride as a 
reagent for the characterization of the C-termuial 
residues of protems has been vestigated by several 
workers! , but, except m the case of msulin*, the 
potentiahties of hthrum borohydride have been less 
fully explored Grassmann, Hormann and Endres? 
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have described & method for the characterization of 
the C-termmal residues of small peptides which 
mvolved esterification followed by reduction with 
lithrum borohydride hydrolysis and identification of 
the ammo-aleohols produced. When a similar tech- 
nique was applied to procollagen‘, amuno-alcohols 
were obtained even from the un-esterified protem 
and ıt was concluded that carboxylic ester groupmgs 
were present. Experments carried out in this lab- 
oratory and described below show, however, that 
cleavage of peptide bonds can be brought about by 
lithium borohydride, those bonds involving the 
carboxyl group of glycine or of alanme being particu- 
larly susceptible. At present, therefore, little con- 
fidence can be placed im lithrum borohydride as an 
end-gxgup reagent for large peptides or protems 

The reduction of small molecules, such as di- and 
tri-peptides, proceeds satisfactorily at 0° C or at room 
temperature in tetrahydrofuran solution , but esters 
of large peptides and protems are not soluble in the 
solvent, and more vigorous conditions, that 1s, heatmg 
and stirring, are necessary to achieve complete re- 
duction of the ester group, simultaneous peptide 
bond cleavage then occurs. Benzoylglycylalanine 
methyl ester was treated at 0° for 18 hr. and at the 
boiling point for 4 hr with five molecular proportions 
of lithium borohydride ın tetrahydrofuran solution. 
After removal of excess reagent and inorganie salts 
the products were hydrolysed and submitted to paper 
chromatography. The products from the cold re- 
duction were glycine and alaninol, as was expected, 
but those from the hot reduction contamed m 
addition a significant quantity of ethanolamme as 
Judged by the intensity of the spots 

The action of hthium borohydnde on lysozyme 
and on the muxture of peptides obtamed from the 
fission of silk fibrom at serine residues* was examined. 
quantitatively. At the outset of this investigation 
no method was available for the quantitative isolation 
and identification of ammo-alcohols present m. mux- 
tures contaimmg ammo-acids and morganic salts. 
This was achieved by conversion of the ammo- 
alcohols obtamed on hydrolysis of the reduction 
products to ther 2 4-dinitrophenyl-derivatives fol- 
lowed by partition chromatography Details of this 
method wil be published later. Two different pro- 
cedures utilzmg 2 4-dimitrophenyl-derivatives have 
been published recently$,99?. The formyl seryl pep- 
tides from silk fibrom® were esterified with diazo- 
methane and attempts were made to reduce the 
terminal ester groups using @ solution of hthium 
borohydride ın tetrahydrofuran at room temperature. 
The reaction was carried out m a thick-walled 
cylmdrical flask containing a number of glass beads 
which was rotated m a horizontal position to bring 
about crushing of the msoluble solid. Apart from a 
very small amount of sermol, the only ammo-aleohols 
isolated were alanmol and ethanolamme, but the 
combmed yield of these was less than that expected 
from consideration of previous analytical data® even 
with a reaction period of three days and a large 
excess of reagent. When the reaction was carried out 
at 70-75°, much more rapid reduction occurred, the 
theoretical yield of ammo-aleohols bemg obtamed 
in about 12 hr A reaction period of 18 hr , however, 
gave considerably more than the theoretical quantity 
of amimo-aleohols. The same ammo-alcohols, alanmol 
and ethanolamine, were also obtained when the pep- 
tides were treated under these conditions with the 
reagent without previous esterification. The combmed 
yield was equivalent to nearly half the C-terminal 
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carboxyl groups present. Although the free carboxyl 
group of hippuric acid was reduced to a small extent 
under these vigorous conditions, reduction of the free 
carboxyl groups could not account for the large 
quantity of ammo-aleohols obtamed from the un- 
esterified peptides It was clearly impossible to 
distinguish between true end-groups and those formed 
by fission of the peptide cham. When lysozyme was 
treated m a similar way with hthium borohydride, 
the yields of ethanolamme and alaninol obtained were 
together equivalent to more than 3 O-termmal 
residues per molecule of weight 14,700. Appreciable 
quantities of sermol, vahnol, phenylalanmol and 
leucinol (or zsoleucmol) were also produced. 

Hydrogenolysis of the C-N Inkage of amides by 
metallohydrides has been observed by several 
workers?, when structural features are favourable, 
splitting takes place at room temperature and alde- 
hydes are generally obtamed. ‘The formation of 
carbmols ıs also known. Apart from the greater 
lability of the glycme and alanine residues ıt appears 
that the polypeptide chain 1s attacked in a more or 
less random fashion by the reagent: the FDNB 
technique of Sanger revealed that a number of 
different N-termmal residues were liberated when 
lysozyme was treated with hthrum borohydride 

J. O. CRAWHALL 
D. F. Errrorr 
National Institute for Medical Research, 
London, N W 7 P 
Oct. 25 
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Protein Synthesis in the Cell Nucleus 


THERE 18 considerable evidence that the cytoplasm 
of the cell contams structures capable of carrying 
out protem synthesis!, and it has been shown m one 
case? that formation of protein may be httle affected 
by removal of the nucleus. These findings seem to 
exclude the appealing hypothesis that the nucleus 
18 the source of the cell’s proteins. It does not follow, 
however, that the nucleus 1s meapable of protem 
synthesis, and m fact there has been some evidence? 
that proteins may be formed m the nucleus. The 
results described below seem to demonstrate unequi- 
vocally the existence of protem synthetic mechanisms 
that are associated with the nucleus 

The experimental material was Amoeba proteus 
The conditions were basal, that 3s, the cells were 
maintained m :inorgenie medium without food 
organisms for 24 hr before the first observations and 
durmg the entire expermment. Amoebae were cut 
mio nucleated and enucleated halves. Intact cells 
served as controls Immediately after cuttmg, whole 
cells and nucleated and enucleated halves were 
placed m morgame medium to which methionme-*5§ 
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Table 1 AVERAGED VALUES or UPTAKE AND INCORPORATION OF 
METHIONINF-"S AT VARIOUS TIMES AFTER CUTTING CELLS 
(Y = intact cells, N = nucleated halves, E = enucleated halves) 




















| Hours after cutting when incubated 1n 
methionine-58 
n 0-3 24-27 48-51 72-75 
wW 2 83 2 53 841 3 35 
N 146 142 180 164 
Totalamount | E 0 60 047 0 20 0 20 
taken up WIN 19 18 19 20 
DIE 24 30 90 82 
Amount n- wW 2 16 2 05 2 63 241 
corporated N 111 104 131 123 
into material] E 0 18 017 0 07 0 06 
insoluble in WIN 19 20 20 19 
trichlor- N/E 61 61 187 20 0 
acetic acid 
Tw 76 81 77 72 
, N 76 73 73 75 
Percentage E 30 36 35 30 
incorporated | WIN. 10 11 10 0 96 
NIE 25 20 21 25 











had been added, and 1iemained there for 3 hr 
After external methionme had been washed away, 
the total amount of activity that had been taken up 
by each group was determmed with a windowless 
Geiger counter Samples of fifty to seventy-five cells 
were sufficient In a similar manner, the methionme 
uptake was determuned in cells transferred to the 
methionine solution at 24, 48 and 72 hı after cutting 
and left for 3 hr After the measurement of total 
uptake of methionme-**8, the samples were extracted 
with 5 per cent trichloracetic acid, and the remaming 
activity determined This 1s assumed to represent 
methionme-*§ that had been meorporated mto pro- 
tem The term ‘percentage mcorporstion' refers to 
the fraction of the methionine-*58 which had entered 
the cell and ıs imneorporated into the material m- 
soluble ın trichloracetic acid Since 16 1s unlikely that 
net accumulation of protein could occur under these 
basal conditions, we are in effect measurmg the re- 
utilization. of existing protems to make new protems 
The averaged results of the experiments are given 
in Table 1 The pomt of greatest mterest to the 
present discussion is that percentage mcorporation 
4n the enucleated half drops to a level lower than that 
in. the nucleated half by a factor of 2 5 rmmediately 
after the cell is cut 1n half We observe further that 
while enucleation leads to a progressive decline in 
the uptake of methionine by the cells, ıt has no 
appreciable effect on percentage incorporation for a 
peeve? of three days By considering only percentage 
corporation, we can evaluate the terminal synthetic 
steps which put the methionme mto protem without 
Mbemg confused by effects of the experimental treat- 
«ments on the uptake or prehmmary metabolism of 
mthe amino-acid The latter are mterestmg m them-- 
selves and will be discussed elsewhere 
The immediate decline m percentage meorporation 
upon enucleation may be interpreted to mean that 
goart of the protem synthetic mechanisms of the cells 
«s localized ım the nucleus Alternatively, 1t could 
nean that this fraction of protem synthesis is in- 
jumately coupled with some mechanism that is 
localized ın the nucleus Protem synthesis associated 
with the nucleus under the basal conditions of the 
experiment is about 40 per cent of the total 
The results confirm at the same time the conclusion 
hat the cytoplasm is capable of protem synthesis 
e fact that percentage incorporation in the enu- 
Neated half does not change appreciably for three 
lays suggests further that the cytoplasmic mech- 
musms operate independently of the nucleus, except 
ossibly on an indirect, long-term basis It will 
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not be expected that the relative levels of the synthesis 

of protem associated with the nucleus and the inde- 

pendent synthesis associated with cytoplasm will be 
quantitatively the same under other conditions We 
would predict that the contribution of the cytoplasm 
will be relatively greater when the cell ıs growing 
and increasing its absolute protem content 

Can we assign to the protem synthesis associated 
with the nucleus a role that will be relevant to the 
admmustrative function of the nucleus m the cell? 

Let us assume that the routine synthesis of protems 

— enzyme formation, etc —s carried out by the cyto- 

plasm The nucleus might be synthesizmg those 

protems that 1emam within its boundaries and func- 
tion there A second possibility follows from currently 
discussed views on the relation between the geffetic 
system and protem synthesis There is evidence that 
ribonucleic acid transmits genetic information fiom 
nucleus to cytoplasm and there governs the formation 
of protems* So far as 1s known, the ribonucleic 
acid of the basophilic material mvolved m protem 
synthesis is not free, but exists as ribonucleoprotem 
complexes’ If the genetic system ıs not produemg 
ribonucleic acid, but ribonucleoprotem, then protem 
formation associated with the nucleus may represent 
the synthesis of the protem part of the machmery 
whereby the cytoplasm makes 1ts structural, catalytic 
and storage protems 

A fuller account of this work will appear in 
another publication The investigation was sup- 
ported by a grant from the American Cancer Society 

(recommended by the Committee on Growth, National 

Research Council) and by University of California 

cancer funds We thank Prof Harold Tarver for 

methionine-§ prepared m his laboratory 
DANIEL MAZIA 
Davip M Prescorr 
Department of Zoology, 
University of Cahforma, 
Berkeley 4, Calforma 
Oct 7. 
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A New Reagent for the Histochemical 
and Chemical Detection of Calcium 


Tue dyestuff ‘kernechtrot’ or nuclear fast red 
obtainable from G T Gurr, Ltd (batch 3569), or 
T Gerrard, Ltd (nuclear fast red standard), has been 
found to be a sensitive reagent for the detection of 
calcrum In all instances the histochemical locahza- 
tions of caleium indicated by the dyestuff have been 
confirmed by micio-incimeration and muerochemical 
tests Mr G T Gurr informs me that the manu- 
facturers say that the nuclear fast red described 
here ıs an anthraquinone dyestuff, and the reactions 
with ealerum salts parallel the reactions of other 
anthraqumone derivatives observed durmg a de- 
tailed study of histochemical methods foi calcium 
which will be published elsewhere . 

The nomenclature of the dyestuffs, and related 
substances, to which the term ‘kernechtrot’ has been 
applied, 1s complicated and deceptive. The substance 
mentioned here should not be confused with others 
to which the name has been apphed, that mvolve 





Calerum cells of Hels digestive gland stamed with 
calc1um red reagent, showing intense coloration of individual 
spherules 


Fig 1 


mixtures of dyestuff with a mordanting metal salt such 
as aluminium sulphate, or with the diazonium salts of 
somewhat sunilar names, for example, ‘kernechtrot- 
salz B' I propose the name 'ealerum red’ for the 
standard dyestuff referred to here, which ıs itself, m 
the commercial samples tested by paper-partition 
chromatography, a mixture of components 

To use calerum red as a reagent for calcium it 
must be purified to some extent, which may be done 
by taking 2 gm of the commercial dyestuff and 
washing 15 with 100 ce of distilled water twice The 
residue 1s then made up into a saturated aqueous 
solution (about 0 25 gm in 100 c c ), and this solution 
will react rapidly with deposits of inorganic calcium 
salts, producing a lake m the form of a brilliant red 
precipitate The reaction depends upon the liberation 
of free calcium ions, and hence is affected by the 
solubility of the calerum salt present The reaction 
does not therefore take place with the intensely 
insoluble oxalate, found, for example, m the left 
colleterial gland of the cockroach? 

Smee the method depends upon the formation of a 
precipitate close to the site of the original substance, 
1t is subject to the normal type of cytological diffusion 
error? Nevertheless, localization 1s usually good A 
full description of the procedure will be published 
elsewhere The technique has worked with complete 
success upon the calcium deposits found in the 
following tissues digestive gland of the snail (Helix), 
digestive gland of Anodonta, the hepatic ceca of 
Carendes, the malpighian tubules of the cockroach, 
and the glands of Swammerdam of the frog A clear 
distinction must be made between the formation of 
the dye-lake precipitate, and staining effects which 
may occur between the dye, the dye-lake, and the 
tissue protems and other constituents, of the mordant- 
staining type, which cause a general pink staming of 
the background. This problem will be considered 
elsewhere 

The reagent may be used as a supra-vital reagent , 
also, as the lakmg response 1s not prevented by the 
presence of potassrum hydroxide, provided the pH is 
not too high, ib 1s likely that calerum red will be 
applicable in techniques for the gross staming of 
Skeletal structures, 1n a manner comparable to ahzarm 
red S +6 

The reagent enables one to make an immediate 
distinction. between tap water and distilled water 
The dyestuff appears to show selectivity between the 
alkalme-earth metals, and alummrum and mag- 
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nesrum. The selectivity should be of 1mportance m 
qualitative analysis, and it ıs hoped that this com- 
munication will brng the dyestuff to the attention 
of morganic chemists 
I wish to thank Dr J R. Baker, Dr W G 
Casselman and Dr P. C J Brunet for their critical 
advice and encouragement Mr Edward Gurr and 
Mr George Gurr have lundly provided me with 
information about the various ‘kernechtrot’ sub- 
stances I am grateful to Prof A OC Hardy for the 
excellent facilities of his Department The work was 
carried out durmg the tenure of a Christopher Welch 
Scholarship, and a grant from the Department of 
Scientific and Industrial Research 
S M McGzs-RUSSELL 
Department of Zoology and 
Comparative Anatomy, 
University Museum, 
Oxford. 
Aug 16 
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An Intracellular Lipoidal Cycle and its 
Disruption by Neutral Red 


A cvTOLOGICAL study has been carried out on 
fixed, living and frozen-dried acinous cells of the 
pancreas of the mouse Observations on fixed 
preparations prepared by Baker’s! sudan black tech- 
nique have shown that zymogen granules are formed 
from certam lpoidal prozymogen bodies which 
ongimate from mitochondria m the form of small 
granules The granular prozymogen bodies migrate 
towards the Golgi apparatus and finally establsh 
contact with ıt It seems quite possible that the 
Golgi apparatus makes some contribution to the 
hpoidal bodies to be included in, or to facilitate, the 
production of zymogen The prozymogen bodies 
next leave the Golgi apparatus and become vacuolated 
so that each one comes to consist of an outer lipoidal 
sheath which envelops an inner immature zymogen 
granule In the zymogen zone the lipoidal sheath 
is lost and a mature zymogen granule makes its 
&ppeaiance, usually with a small particle of lipid 
adhermg to its surface 

Zymogen secretion 1s brought about im a manner 
simmlar to zymogen synthesis. Among the zymogen 
granules a few small vacuolated bodies (1 m dia- 
meter) appear and increase in size at the expense of 
the surrounding granules These bodies correspond 
with the secietion spaces? recorded by several» 
workers and theiefore are termed ‘secretion bodies’ 
Each secretion body consists of an outer lipoidal coat 
and an inner substance which 1s formed by the 
absorption of the zymogen granules The secretiom 
bodies are usually extruded mtact mto mtercellula: 
secretion canaliculi along which they pass into the 
main duct system 

The sudan black method revesled no difference 
morphologically, apart from a slight difference in 
size, between vacuolated prozymogen bodies ande 
small secretion bodies Indeed, m some cells there 
was little doubt that some secretion bodies were 
formed by the coalescence of many small prozymogen 
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bodies It appears, therefore, that zymogen synthesis 
and zymogen absorption are brought about by the 
activity of the same intiacellular hpoidal cycle 

The intracellular hpoidal cycle is synchromzed 
with, and part of, an intracellular secretion cycle 
this secretion cycle consists of three mam phases 
(1) recovery phase, durmg which zymogen syn- 
thesis 1s maximal and there are many hpoidal pro- 
zymogen bodies, (2) resting phase, during which 
zymogen synthesis 1s minimal and there are few 
:rpoidal prozymogen bodies, and (3) discharge 
ahase, during which zymogen granules are absorbed 
xy lipoidal secretion bodies 

When mice were each mjected with 1 ce of a 
saturated solution of neutral red, the acmous cells 
»ventually became filled with masses of neutral red 
zranules These origmated from mitochondria m the 
same way as prozymogen bodies, and in fixed prepara- 
aons coloured with sudan black Morphologically 
ihey were identical with prozymogen bodies, but 
ihere was no evidence to suggest that they ever 
‘ormed zymogen granules Rather, the evidence 
iupports the view that the cells had produced large 
vumbers of hpoidal bodies which segregated the 
ieutralred Since there had been this great synthesis 
of Iypid in the majority of cells respective of their 
physiological condition, 16 was clear that neutral red 
aad disrupted the normal gearmg of the miracellulai 
ipoidal cycle with the secretion cycle 

Dennis Lacy 
Department of Zoology and Comparative Anatomy, 
St Bartholomew’s Medical College, 
London, E C 1. 
Sept 24 
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Lipid Nomenclature 


Tue followmg views, although divergent m some 
sarticulars from those of Fisher}, may be useful for 
onsideration when the termmology of fatty sub- 
tances 1s revised by an international commussion, 
nd m hpid chemistiy generally 

It 1s desirable at the outset to define ‘lipids’ as 
he naturally occurring substances compiusmg fatty 
eids and them derivatives or compounds, and to 
ubdivide them mto homolipids, heterolypids and 
pid complexes according to whether they contam 
nly carbon, hydrogen and oxygen or these and other 
lements 1n addition, and according to whether they 
1e true compounds or contain molecules associated 
y secondary valence 

In the accompanying scheme, based upon the 
scommendations of the International Union of 
hemiustrys Commussion on the Nomenclature of 
nological Chemistry’, the proposed nomenclature for 
pids is taken from the existing literature, supple- 
rented in the case of the heterolipids with such 
iodifieations as are dictated by the necessity for 
‘ansition from empirical to systematic chemical 
omenclature when that 1s made possible by research 

(The spellings ‘lipid’ and *lipide! are both in common 
se, ‘lrpid’ 1s adopted here by analogy with other 
*ences? and because of the specific chemical sig- 
vficance of the suffix ‘ide’? The pronunciation 
Tpid' ıs suggested by derivation from Xuxog The 
xm 'hpoid', which was probably the most correct 
tymologically, has now fallen into disuse, ‘ide’ m 
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PROPOSED CLASSIFIGATION OF LIPIDS 


1 HoxoLIPIDS * 
a  Glycerides 
b Ester wanes (1) Cerides (higher acvl esters of long-chain 


primary alcohols) 
Q0) Sterides (higher acyl esters of sterols) 
e Glyceryl ether esters (higher acyl esters of glyceryl long-chain 
alkyl ethers, for example, selachyl alcohol) 
d  Ethohdes (alternatively estolides 
products of hydroxy acids) 
e Inpoglycosides (higher acyl compounds of carbohydrates, ete ) 


2  HETEROLIPIDS 
A Phospholipids 
& Phosphatides (heterolipids contammg phosphorus 
and possibly, but not necessarily, amino-nitrogen , 
the latter can be indicated by prefix 1n reference 
to individual compounds) 

(1) Phosphoglycerides (phosphatidyl ethanol- 
amine, phosphatidyl choline, phos- 
phatidyl serine, etc ) 

(1) Phosphoiositides 

Phosphoglvceroinositides e 
Phosphoglyceracetals (acetal-phospho- 
lipids, formerly plasmalogens or acetal 

phosphatides) 
(v) PO yphosphogiycerides (for example, car- 

olipin 
b Phosphohipamides (heterolipids contaimung phos- 
phorus and amido-mtrogen) 

(0) Lipamidolphosphorylamimes 


lactide-hke condensation 


(contaimng 
fatty amide, long-chain alcohol, phos- 
phoric acid and base, for example, 
sphingomyelin) 

(u) lLipamidolphosphates (fatty amide, alcohol 
and phosphoric acid, foi example, 
ceramide phosphates) 

B Lipamides 

(heterolipids containing amuido-nitrogen but no phos- 
phorus) 
& Ceramides 
b Inpamidolglycosides (containing fatty amide, alcohol, 
carbohydrate and base , for example, cerebrosides) 
€ Sulphohpids 


3  LiPID COMPLEXES (association by accessory valence) 
A Phospholipid-carbohydrate complexes 
B Inpoproteins 


glyceride, phosphatide, etc, 1s justified by common 
use) 

The appellation ‘ternary’ 1s not true of cerides, 
etc , so hsted in the International Union's classifica- 
tion, and the term ‘complex’ 1s more properly applied 
to association compounds! 

‘Phosphatide’, as originally defined by Thudichum’ 
to mean fatty substances contammg phosphorus and 
possibly but not necessarily nitrogen, has been 
retained , but, as exemplified ın the table, reference 
has been restricted to ammo groups The term is 
still the one most widely used for the substances 
thus listed”, and Channon and Chibnall® expheitly 
derived from ıt the name ‘phosphatidic acid’, a less 
cumbersome alternative for di-acyl glycerophos- 
phorc acid 

Afterwards. Foleh? used phosphatidic acid as the 
basis for refeiring to the compounds formerly called 
lecithin and kephalin, as phosphatidyl choline and 
phosphatidyl ethanolamme, respectively The analo- 
gous «-ammo-hydroxypropionic acid derivative 1s 
designated ‘phosphatidyl serme’ 

Foleh-Pi and Sperry’ agreed to the retention of 
‘lecxthin’ for alechol-soluble phospholipid fractions 
and 'kephahn' for the alcohol-msoluble, lecithin, 
thus defined, usually contams both phosphatidyl 
choline and ethanolamine 

The isolation by Folch!* of phosphatides of which 
the characteristic polyhydroxy residue is mositol 
led that worker and Sperry’? to propose the term 
‘phosphoglyceride’ for the type of substance dealt 
with m the two preceding paragraphs The extension 
of this nomenclature to ‘phosphoglyceromosrtides’ for e 
phosphatides contamimg both polyhydric residues" 
follows naturally It should be noted that the term 
‘glycerophosphatide’, proposed by Celmer and Carter®, 
18 redundant and phosphoglyceride is therefore 
preferable to ıt 
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Although the acetal-phospholipids, formerly called 
plasmalogens or acetal-phosphatides™, fall within the 
group defined as phosphatides, it is necessary to 
denote in their termmology the difference between 
the diacyl character of the phosphatidyl compounds 
and the acetal of the ‘plasmalogens’ The general 
term ‘phosphoglyceracetals’ 1s therefore proposed for 
them, and individual compounds! can be distm- 
guished by plaemg the name of the nitrogenous 
„moiety before the class name 

The suggested mtroduction of ‘phosphoglyceratid’! 
could lead to ambiguity as to whether the compound 
was of the glyceride or acetal type, moreover, 1b 
does not seem to offer any advantage ovei extant 
usage  'Phosphoglyeolatid' ıs excluded as referring 
to smeynthetie product 

Regarding those heterolpids which are character- 
ized primarily by the presence of nitrogen, it 18 
fairly generally the case that at least one of the 
nitrogen atoms is present m amido lnkage™ —'Lip- 
amide’ and ‘phospholrpamnde’ therefore seem to be 
obviously suitable as general terms for those com- 
pounds, and they make possible a subclassification 
of some of the compounds listed under ‘sphingo- 
lipids’ by Celmer and Carter® 

Cerebrosides (to use the current term) would 
remain a subgroup of lpamides In the selection 
of names for these subgroups, ıt should be borne m 
mind that ıt has recently been shown! that they 
may give rise on hydrolysis to ammes other than 
sphingosme The melusion of names of specific 
compounds such as sphingosme as roots of general 
terms 1s therefore to be avoided 

Individual lypamides and phospholipamides can be 
specifically named, according to the proposed system, 
by substitution of the stem-names of the fatty acid, 
long-cham alcohol and base for the roots ‘hp-’, ‘-ol-’ 
and ‘amine’, respectively, m the general term 
Sphingomyelin (although now sufficiently well known 
by that name to remam as such) would be hgno- 
ceramidosphingosine-cholme-phosphorie acid diester 
Expansion of this for detail and transformation to 
the Geneva form, showmg the compound as a sub- 
stituted octadecene, present no difficulty. 

The gangliosides, etc, remam for analogous 
treatment when their constitutions become fully 
known. 

Acknowledgment 1s made to J Bibby and Sons, 
Ltd, for permission to publish this communication 
H H. Hore 

-Research Department, 

J Bibby and Sons, Ltd., 

King Edward Street, 
Liverpool 3 
Sept 3 
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Flowing Chromatography-on'a (Circular 
Paper Pack — ...-— 


THE possibility of combmung the advantages of 
circular paper chromatography with those obtamed 


by using an automatic fraction collector for separation* 


and isolation of substances from a mixture has been 
investigated The essential features of the technique 
consist m the application of the method of preparative 
cwcular paper chromatography! for the separation of 
the substances on a paper pack, followed by the 
elution of the components by means of a device for 


> facilitatmg the flow of the solvent from the edge of 


the paper pack Fig 1l is a diagrammatic sketch of 
the apparatus devised 

The solution to be analysed 1s spotted at the centre 
of each Whatman No 3 (31 5 cm diam ) pape: and 
the paper pack contaming four or five papers 1s 
developed according to the procedure described be- 
fore! The paper pack 1s then subjected to elution 
In this step, when the solvent front reaches the edge 
of the paper, the rate of flow will be prevented unless 
a special device 1s adopted to continue the flow By 
serrating the edge of the paper pack as shown m 
Fig 1, the slowing up of the solvent speed is pre- 
vented, thereby facilitatmg the regular flow through 
the pomted ends of each of the serrated edges 
touching the mner surface of the funnel (E) 

The apparatus consists of two circular glass disks 
(A and B) (7-8 mm thickness, 28 cm diameter) At 
the centre of one (A) of the disks 1s cut a round hole 
of 32cm diam The paper pack (C) after prelim- 
mary development has a hole cut at the centre with 
a diameter of 3 2 em and is placed between the 
glass disks, clamped by means of screw clamps (D). 
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The ‘paper -pack with the glass disks 1s placed over a 
large funnel. (Æ) (31 0 cm. diameter at the top), 
the poinfed edges of the papers touching the nner 
surface of the funnel A Petri dish (F) contammg 
the solvent ıs placed over a glass triangular support 
mside the large funnel to saturate the atmosphere 
with the vapours of the solvent The paper pack 1s 
then eluted with the solvent The elution step 1s 
facilitated by the expermnental arrangement shown 
m Fig. 1. It consists of a separating funnel (G) 
(100 cc.) with a ground-glass jomt, and another 
flask (H) (500 c c) which 1s first filled with elutant 
The end of the separatmg funnel with the stopcock 
(Z) closed 1s then mserted mto the neck of the flask 
and inverted over the central hole, the neck of the 
funnel touchmg the surface of a small paper disk 
placed at the centre of the bottom disk By opening 
the stopcock (7) the central well ıs filled with the 
solvent By carefully manipula&mg the stopcock, 
the paper pack can be irrigated at a slow rate until 
the solvent fiont reaches the pointed edges of the 
paper Later, the funnel (G) 1s completely filled with 
the solvent, and 1s carefully raised until the surface 
of the neck of the funnel is just above the surface 
of the bottom disk, so as to maintain a pool of solvent 
at the centre A plastic rmg (J) 1s placed over the 
solvent pool to minimize evaporation of the solvent 
The stopcock ıs kept open until the solvent ıs com- 
pletely drawn out By this automatic device, con- 
tmuous flow of the solvent can be mamtamed ‘Ths 
effluent coming out of the funnel (Z) can be collected 
mn a large number of fractions by means of an auto- 
matic fraction collector (K) and the fractions can be 
analysed according to the usual methods 
The method was applied to the separation of com- 
ponents from an artifictal mixture of sugars and 
dyes Mixtures of rhamnose (160 mgm ) and maltose 
(160 mgm ) (using n-butanol — ethanol — water), and 
rhamnose (200 mgm), glucose (200 mgm) and 
maltose (200 mgm) (usmg butanol—acetic acid — 
water) were separated into fractions contaimmg 
chromatographically pure components, the separa- 
tion, however, was not quantitative, as some fractions 
contained mixtures of two sugars A mixture con- 
tammg methyl orange, neutral red and methylene 
blue was separated into mdividual components using 
80 per cent ethanol as solvent 
K V Grar 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore 3, India 
D B Parmar 
Defence Science Laboratory, 
Hillside Road, 
New Delhi. 
Oct 6. 
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Relative Contribution of Disparity and 
Convergence to Stereoscopic Vision 


WnmiaHT's! apparatus for measuring stereoscopic 
acuity has been modified to enable the measurements 
to be extended to wider separation between the tested 
targets When operated in the dark, ıb provided 
wo illummated circular apertures seen against a 
-black background The expermments were carried 
out under two conditions of observation Under 
wondition A, the observer looked bmocularly at one 
of the targets (P) and then to the second (Q) Under 
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Fig 1 Stereoscopic acuity decreases as the angle of separation (0) 
between the two targets increases O denotes convergence and 
D disparity 


condition B the observer looked at P only but saw Q . 
extrafoveally In each case he was asked to estimate 
ther relative apparent distances, and judge whether 
Q was nearer or farther than P 

When the percentage estimates (for nearer, say) 
were plotted agamst the distance of the target Q, 
a typical psycho-physical ogive curve was obtained 
for each observer From this the standard deviation 
was deduced as a measure for the threshold of stereo- 
scopie vision 

Like other workers, and lately Wright, I find that 
aculty under condition A is greater than that under 
condition B, and in either case ıt decreases as the 
angle between the two targets increases But there 
are conflicting views as to the explanation of the fact 
that stereoscopic acuity under condition A is hugher 
than the correspondmg value under condition B. 
The probable reason 1s that, under condition A, the 
convergence factor was operating, whereas under 
condition B it was absent Smee both convergence 
factor (C) and the disparity factor (D) co-operate m 
Stereo-acurty, ther percentage effects are considered 
to be simply additive 

From the experimental results, the ratio (C+D)/D 
of the two effects can be found and so the effect of C 
alone can be isolated Fig 1 shows the change of 
either C or D with the change of the angle of separa- 
tion It shows that the role of convergence 1s 1ela- 
tively small (about 10 per cent of the stereo-acuity 
in the case of foveal vision), that disparity 1s the mam 
factor 1esponsible for stereoscopic vision, and that 
disparity does not fall below the corresponding value 
for convergence before an angle of separation of 
about 66° 

Convergence 1s found also to be of nearly constant 
value whatever may be the angle of separation This 
proves that the process of convergence is nothmg 
but a mechanical one, since the design of the eyeball 
enables 15 to rotate with great facility Convergence 18 
then a means of setting the eyes in the proper position? 
for disparfty to begin to act The relatively small 
part played by convergence in stereoscopic vision 
agrees with the views of Wheatstone, Helmholtz, 
Valentine? and others 
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Wright considered convergence to have a relatively 
xmportant role in stereoscopic acuity, especially 
m the extrafovea On the contrary, I believe his 
results lead to a negative value for convergence at 
zero angle of separation, this result cannot be 
understood at present 

Ogle's? view supports my opinion on the unimport- 
ance of the convergence factor He assumes a fixation 
pause to occur between the two targets durmg the 
observation under condition A, and thus there will 
be optimal stereo-acuity when the pomt of con- 
vergence 1s half-way between these two targets When 
T plot the results for condition A upon the same graph 
as condition B but at only half the angular separa- 
tion, the two sets of observations are not greatly 
diffapent But this does not prove the adequacy of 
Ogle’s assumption, since the fixation pause did not 
occut in the present experments 

An explanation may be provided by Ogle's second 
assumption that the brain utilizes the mformation 
obtamed during the rapid sweep of the eyes as they 


transfer fixation from one target to the other The 
problem 1s stil in need of further work 
A A. Rapy* 
University of Hin Shams, 
Egypt 
Sept 20. 


* Sng a address Imperial College of Science and Technology, 


London, 


? Wrght, W D, Proc Phys Soc, B, 64, 289 (1951) 
* Valentine, J A, Brit Med J, n, 657 (1923) 
3 Ogle, K N, Proc Phys Soc , D, 66, 513 (1953) 


Functional Structure of the Retinal 
Fovea and Maxwell’s Spot 


A REDDISH spot can be seen in the centre of the 
visual field when a white surface 1s viewed by a 
normal observer through a dichroic filter transmitting 
red and blue hghts This phenomenon 1s called 
Maxwell’s spot and interpreted usually as an entoptic 
phenomenon due to preferential absorption of blue 
light ın macular pigment Among 
various types, the commonest 1s of 
symmetrical circular form and is 
made up of three concentiic zones 
a spot, a clear ring and a halo, 
going from the centre to the out- 
side? The central spot and the 
halo are reddish, and the clear 
rng has the same chromatic 
quahty as the background field, 
which is  blush-cred ın most 
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in the foveal centre Nevertheless, the central part 
of Maxwell's spot looks reddish 1n. the common type 
ofnormals In view of these facts, Walls has presented 
a new hypothesis of non-uniform distribution of the 
receptor types mn the fovea This interpretation seems 
to receive support from the experiment by Motokaw® 
et al 4, mdicating that the excitation of the blue 
receptor was decidedly small at the foveal centre 
compared with that of the red receptor 

In order to provide more conclusive evidence foi 
the theory, we had our subjects plot Maxwell’s spot 
with a dichroic filter, Wratten No 2389, and ex- 
ploied the spatial distribution of retinal processes by 
means of Motokawa’s method in the same subjects 
under comparable experimental conditions This! 
method has been described in detail in a previous 
papers, so that only its principle will be mentioned 
here Following a brief illumination, the electrical 
sensitivity of the dark-adapted eye 18 measured, with 
electrical phosphenes as an index The sensitivity 
increases above normal after a brief depression, 
reaches a maximum in a few seconds and decreases 
gradually to the resting level Percentage m-, 
creases 1n electrical sensitivity are denoted by € 
C-values at 1, 2 and 3 sec after termination of a 
photic stimulus iepiesent the magnitudes of the red 
(R), the green (G) and the blue (B) processes, for the 
reasons stated m the previous paper As only red 
and blue hghts were transmitted by the filter used, 
the processes R and B were measured at each retinal 
position As is shown in Fig 1, Maxwell’s spot of a 
normal subject K M consisted of a spot, a narrow 
clear ring and a halo (type II of Walls’s classification). 
Correspondmg to the deep red spot at the foveal 
centre, B was definitely small compared with R, 
while both processes were of equal magnitude at the 
bluish-red clear ring In the area correspondmg to 
the halo, B was found to be greater than at the foveal 
centre, but still smaller than R This distiibution 
accounts satisfactorily for the quality of sensations 
at each part of Maxwell’s spot The regional variation 
of the R process cannot be explamed in terms of 
the macular pigment, because red hght ehoiing R 
is not absorbed by the pigment 











cases 

Walls? has reported that prot- 
anopes and protanomals saw Max- 
well’s spot, whereas the majority 
of his deuteranopes and deuter- 
anomals did not, and this has been 
confirmed by our experunent The 
fact that, although deuteranopes 
have macular pigmentation, none 
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of them can see Maxwell's spot ES í 9 f $ i $ d ? IE Cu. 
makes the usual explanation of Retinal position 
"this phenomenon untenable The de MET 

P Fig 1 Spatial distribution of red (R) and blue (B) processes in fovea (above), and 


central floor of the fovea, contains 
little o1 no macular pigment’, so 
that selective absorption of blue 
hght is meonceivable, at least 


Maxwell's spot (below) 
ment of retinal processes The more reddish-looking areas of Maxwell’s spot are shaded 


Haploring spot of light was 2/ 1n visual angle during measure- 


with oblique lines 


Fig 2 Another case of normal Maxwells spot and corresponding distribution of retinal 


processes 
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In Fig 2 another normal type 1s illustrated (type IV) 
The structure of Maxwell’s spot 1s much simpler m 
this case, 1n good agreement with the less complicated 
pattern of the distribution of R and B In the fover 
of deuteranopes, R and B did not display any regional 
Fariation, as expected fiom the absence of Maxwell's 
spot 


KosAxu ÍsoBE 
Korrr Moroxawa 


Department of Physiology, 
Tóhoku University, 
Sendai 
Oct 13 
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Grouped Variations in the Occurrence of 
New Protein Components in Normal 
Human Serum 


A METHOD of zone electrophoresis using starch gel 
as the supporting medium has been developed The 
advantages of zone electrophoiesis and the con- 
venience of protem detection by stammg methods 
are combined with a resolving power in some cases 
superior to that obtained m. free-solution boundary- 
electrophoresis The method has been tested with 
human serum protems, with cabbage enzyme prepara- 
tions!, and with crystallme g-laetoglobuhnn which 
has been successfully resolved into its two mam 
zomponents?. 

The present communication reports on variations 
m the number and distribution of the serum protems 
ziom normal human individuals as demonstrated by 
‘his starch gel electrophoresis A more detailed dis- 
yussion of the present results and of the method, 
ziving full experimental details, will be published 
slsewhere 
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-group are not indicated ın the diagrams 


disregarded, they will be considered in a later publication 
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Photographs and explanatory diagrams of the stained gels obtained 
with typical sera from (top to bottom) group I, group Ha and group Ilz 
Those components which show considerable variabihty even within a given 
The differences ın extent of 
migration. of the front of fhe albumin in the three expermnents should be 
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Sera free from visible hemolysis products were 
prepared from forty-three normal imdividuals 
(twenty males, twenty-three females) In the pre- 
paration and electrophoresis of these sera the 
experimental procedures were carefully maintained 
constant 

A number of previously undescribed components 
was observed in all the serum samples, with a varia- 
tion ın the number of these observable ın the serum 
from different individuals However, all sera were 
found to fall into one of two mam groups Sera m 
the first group (I) gave & pattern of protem distribu- 
tion of the type shown 1n the upper part of Fig 1— 
the protems bemg stained with amudo-black 10B. 
This pattern resembles those obtained by conventional ° 
methods (except that several additional components 
present in small amounts can be seen), and the pro- 
visional identification of the main components was 
obtamed by comparison with patterns obtamed by 
the Tisehus and filter-paper electrophoretic methods. 
The second group (II) 1s characterized by the presence 
of three proteins (always absent m sera from group I) 
which migrate between the «,- and B-globulns, and 
by the fact that the amount of proteim-staming 
material migratmg in the «, position is consistently 
much less m group II sera than m group "I, 
sera Evidence suggestmg that the additional’ 
material ın the «, position m group I seia re- 
presents a distinct protem, or protems, absent from. 
group II sera, will be presented m the detailed 
publication 

The second group can be further divided mto two 
subgroups (II4 and IIg) The distinction between 
the subgroups is that the aß protems present in 
group Ila sera migrate at a shghtly faster rate than 
the «#8 protems in group IIg sera Typical results 
obtamed with seia from these two groups are 
presented im the lower two parts of Fig 1 The 
difference between such sera has been certainly 
established for only a limited number of those con- 
cerned (by comparmg sera from the two groups on 
the same gel)  Confirmatoiy cross-checks on the 
lemaining samples are bemg undertaken However, 
on the basis of comparisons of the mdrvidual stamed 
gels in which the «B protems can be seen, there 15 
no reason for doubtmg the vahdity of the sub- 
division, nor was any difficulty experienced. 
1n assigning each serum to a definite gioup. 

The number of sera m each group was 
found to be group I, 10, Group IIa, 21; 
group HB, 12 : 

No correlation appears to exist between 
the serum group and the blood gróup 
(0, A, B, AB, Rh* and Rh-) of mdividuals, 
and there is no significant difference in the 
distribution of the serum gioups for the 
two sexes (y* = 3 2, P = 0 2) 

As judged by the present results on 
forty-three imdividuals, the groups aie 
quite discrete , but the possibility remams 
that intermediate types might be encount- 
ered on extendmg the survey A further 
possibility remains to be investigated more 
fully, namely, whether the serum group 
for a given individual ıs a permanent fea- 
ture or is related to past mfections 
own serum showed no change of group 
m six months, and that from several 
othe: individuals showed no group change 
over much shorter periods If the con- 
stancy and discreteness of these serum 
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groups can be confirmed, hereditary factors must be 
investigated 
O SwrrHIES 
Connaught Medical Research Laboratories, 
University of Toronto, 
Toronto 5 
Dee 8 


1 Dixon, G H, and Smithies, O (unpublished results) 
2 Smithies, O (unpublished results) 


Long-Term Transplants of Infantile Rat 

Pituitaries cultivated in vitro and grafted 

in the Anterior Eye Chamber of Young 
Tene Cats 


Dvurine the past few years, we have made a number 
of attempts to obtam successful grafts between widely 
unrelated species of mammals In most of these 

_experiments the rat was used as the donor of the 
graft and the cat, an animal known for its refractort- 
ness to foreign protems, as receptor The anterior 
eye chamber was chosen as the site of transplanta- 
tion, In every experiment the anterior pituitary of 

` 17-day old rats served as the graft, and kittens of 
between 21 and 60 days as graft receptors In all, 
six cats with eighteen grafts were used as controls, 
and seventeen cats with eighty-three grafts as experi- 
mental anmals Early m the mvestigation 16 became 
evident that normal infantile rat pitwitaries trans- 
planted mto the eye of the cat failed to survive for 
long periods With one exception, where the grafted 

, pituitary tissue was still present after thirty-five 
days, m twenty-four days the grafts were completely 
‘resorbed, although m every case vascular connexion 


"^ with the host tissue was established 


If, however, the hypophysial tissue previous to 
transplantation was cultivated en vtro for fifty to 
sixty days at a temperature of 33-34° C m a medium 
contaimung extract of young chicken embryos 
(seven to nine days old)! the transplants survived 
for much longei periods (Fig 1) Even better results 
were obtained if the cultivated gland was first trans- 
planted mto the eye of the rat, then cultivated «n 
ero for a second time and finally grafted into the 
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cat The length of survival of these grafts has no 
yet been determuned, but we have some which afte 
three and four months of hfe m the host amma 
look quite healthy (Fig 2) In an 86-day old doubl 
explant-graft of the type described above, numerou 
dividing chromophobes were observed (Fig 3), ans 
in a simple 59-day old explant-graft some dividinj 
cells have also been found 

We must emphasize the fact that we are not dealin; 
here with an all-or-nothmg reaction Some grafts 
both of the normal and explanted tissue, live fo 
longer and some for shorter periods, but on th 
whole, explant-grafts survive much longer than norma 
grafts Some double explant-grafts, however, seen 
capable of indefinite survival 

At this stage 1t would be premature to speculat 
on the factors responsible for the prolonged surviva 
of grafts cultivated «n vitro The impression 1s gainer 
that more than one phenomenon 1s nvolved It would 
perhaps, be reasonable to assume that the chickei 
embryo extract exercises, m some still unknown way 
a protective influence upon. the grafted tissue, or n 
other words reduces the antigenic power of the graft 
It 1s known that the anterior eye chamber present 
an exceptionally favourable grafting site for mam 
kmds of tissues This may be partly due to th 
considerably lower temperature prevailing there r 
comparison with the body as a whole, ıb will b 
recalled that the ineubating temperature im vit» 
was also subnormal (33-834? C )* Moreover, m th 
eye a large portion of the graft surface lies complete: 
free, that 1s, not surrounded and compressed by othe 
tissues It 1s also possible that the type of biochemica 
reactions that take place m the eye of the host ar 
not mjurious to the transplant We have noted on 
further phenomenon that may play a part m th 
success of grafting, namely, that after prolonge 
cultivation ın vio the gland becomes considerabl: 
tougher than the normal pituitary of comparable age 

In any event, some sort of non-specific adaptation 
seems to play the chief part m overcoming the humora 
specificity of the host This view 1s supported by th: 
facts that survival of the graft is promoted by cultiva 
tion in the embryo extract of a species belonging t 
a different class of anrmals, and that explant-hetero 
tiansplants that for a time have lived in the eye o 





Fig 1 Anterior pituitary of a 17-day old rat grown for 56 days «n vitro and 59 davs in the anterior eve chamber of a 30-day old 


kitten 


Tig 2 Anterior pituitary of a 17-day old rat 


x 80 


cultivated «n vitro, then grown for 128 days 1n the anterior eye chamber of a hypo- 


physectomized rat, again cultivated wn euro (10 days) and transplanted into the anterior eye chamber of a cat two months old, 


where if was maintained foi 121 days 


Fig 3 


x 80 


A dividing chromophobe in the anterior pituitary explant-transplant of a 17-day old rat, cultivated vm euro, 128 days 


m the anterior eye chamber of a hypophvsectomized rat, 10 days tn vitro for a second time, and 86 days in the eye of a cat two 


months old 


x 380 
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the rat lived so long when transplanted mto the cat. 
Further work is m progress 
Perar N MARTINOVITCEK 
DUSHANKA V. RADIVOJEVITCR 
,Boris Kıdrıtch Institute for Nuclear Sciences, 
Po&tanski Fah 522, 
Beograd, Yugoslavia. 
Oct 7. 


2 The technique of explantation of the pituitary gland has been đe- 
scribed by Martmovitch J Embry Ezp Morph, 2, 14 (1954) 


3 Marünoviteh, P N, ‘Methods in Med Research", 4, 240 (Year 
rt Pub Inc, Chicago, 1951), Exp Cell Research, 4, 490 


' Paratyphoid-A Phage Typing 

PuHace-rypina of typhoid and paratyphoid-B 
baci is now generally recognized as an mdispensable 
aid in the control of typhoid and paratyphoid-B fever 
and is carried out m many countries according to 
mternationally agreed standard methods? On the 
other hand, the development of a useful typmg 
procedure of Salm paratyphi A has been long delayed. 

~ In 1948, Felix and Banker made an attempt to 
evolve a typing scheme of Salm paraiypht A similar 
to that which was first devised by Craigie and Yen? 
for the typing of Salm typht The bacteriophage 
chosen for this purpose had been isolated m 1943 by 
the late Prof R. G Dhayagude from a sample of 
sewage m Bombay The original phage (referred to 
below as Bombay phage or Type 1 phage), used m 
very high dilutions, lysed 83 out of 132 strams of 
Salm paratyphe A isolated ın distant parts of the 
world The remaming 49 strams were all msuscept- 
ible Only one adapted phage preparation was 
obtamed in the course of the investigation of these 
insusceptible strams The adaptation had occurred 
on a stram isolated in southern Palestine m 1925, 
and the epidemiological significance of the change 
thereby produced in the Bombay phage was demon- 
strated by the fact that cultures isolated from a 
patient who had acquired the infection m the same 
locality m 1947 were found to be fully susceptible 
to the adapted phage (Type 2) but were resistant 
to the origmal Bombay phage?» 

The origmal and the adapted phage were after- 
wards employed m the routme typmg of cultures 
freshly isolated from cases of paratyphoid-A fever 
occurrmg m Bombay and in other parts of India, 
but all attempts at identifymg further phage types 
of Salm  paratyph. A remamed for a long time 
unsuccessful At the Srxth International Congress 
for Microbiology (Rome, 1953) ıt was reported that 
no further progress had been made 

More recently, two further adaptations of the 
original Bombay phage were carried out, one to a 
strain isolated in India (received from the Haffkme 
Institute, Bombay), the other to a strain isolated m 
Egypt (recerved from Commander S Barnes, US 
Navy, Washmgton) This made it possible to sub- 
divide Salm paratypht A mto four different phage 
types which can be easily distinguished from one 
another (see Table I) 

The typmg scheme outlned in Table I ıs very 
sunilar to those in general use for the typmg of 
Salm typhi and Salm paratypht B The first place 
n the scheme has been assigned to the type of 
organism that is sensitive to the orignal phage and 
to all the adapted phage preparations derived from it. 
The remammg types are all characterized by ther 
particular sensitiveness to the homologous adapted- 
type phage. However, on the basis of experience 
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gained from the phage typmg of Salm iyph« and 
Salm paratypht B, 1t may be predicted that future 
extension of the sumple scheme presented in Table 1 
will reveal the occurrence of cross-reactions between 
different phage types and will necessitate further 
subdivision mto subtypes or varieties 

The origmal Bombay phage at first appeared to be 
strictly specific for strams of Salm paratyphe A and 
was referred to by Felix‘ as a Vz phage actmg on the 
specific Vs antigen of Salm paratyphe A* After- 
wards 16 was found that both the orginal Bombay 
phage and the adapted Type 2 phage also lysed a 
number of strams of Salm gallinarum and Salm 
pullorum, organisms which do not contam the AVe 
antigen. The Bombay phage, therefore, 1s to_be 
considered to be an O phage, and the conclusion is 
that the phenomenon of ‘adaptability’ 1s not re- 
stricted to V» phages but is one of much wider 
&ppheation (Felix, personal communication) The 
fact that the Type 2, Type 3 and Type 4 phages 
listed ın Table 1 are fully neutrahzed by antiserum 
to Type 1 phage confirms that all these phages 
represent genuine adaptations of the origmal Bombay 
phage. 

Thanks to the help of Dr A Felix, joint chairman 
and secretary of the International Committee for 
Enteric Phage Typmg, and of many workers m 
different parts of the world, 1t has been possible to 
examine within a short time paratyphoid-A strams 
isolated m countries m all five coniments It 1s of 
especial interest to note that out of more than five, 
hundred strams exammed with the four typmg 
phages so far available, less than 10 per cent remamed 
untypable This seems to indicate that the total 
number of existing phage types of Salm paratyphe A 
18 not as great as that of Salm typht It 1s known that 
in many parts of the world the proportion of untyp- 
able typhoid strams still continues to be greater than 
10 per cent, although more than thirty different 
phage preparations are now bemg employed in the 
typmg of this organism’ The most common phage 
type of the paratyphoid-A bacillus so far encountered 
is Type 1 It 1s too early to state what 1s the relative 
frequency of the other three types 

Paratyphoid-A mfection is almost non-existent m 
Europe and America, but 1t 1s indigenous to many 
parts of Asia, especially India, Pakistan, Indo-China, 
Indonesia and other island groups of Oceania, 1t 
also occurs m Egypt and other countries of North 
Africa. Although not so prevalent as typhoid fever 
in many of these regions, the medence of para- 
typhoid-A fever 1s sufficiently high to be rated as 
endemic Dhayagude and Banker’ estimated that 
only about 10 per cent of the enteric fever cases 
treated m Bombay hospitals during 1948-49 were 
due to Salm paratypht A, the remaming being caused 
by Salm typht However, the true meidence of 


PROVISIONAL TYPING ScHEWF OF Salm paratyph A 
ACCORDING TO FELIX AND BANKIR 


Table 1 





Bacteriophage preparations 
Type 1 | Type 2 | Type 3 | Type 4 


Test dilutions 





Type strains of 
Salm paratyphi A 











Type Isolated | 1/20,000 1/20,000 | 1/10,000 1/4,000 " 
Tvpe 1! Bombav CL CL Ch CL 
Type 2 | Palestine — CL m = 
Type 3 | India — — CL — 
Type4| Egypt — hee sit CL 








CL, confluent lysis with standard loopful of test dilution of phage 
—, no plaques 
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paratyphoid-A mfection m India and m other endemic 
areas 18 not yet known and may well be much higher 
than that estimated for Bombay. There can be httle 
doubt that the phage-typmg method used as an 
epidemiological tool will prove to be an indispensable 
aid to the ultimate control of this mfection 
D. D BANKER 
Department of Pathology and Bacteriology, 
Seth G S. Medical College, 
Parel, Bombay 12. 
Dec 15. 
1 Craigie, J , and Felix, A , Lancet, i, 823 (1947) Felix, A, and Callow’ 
B È, Lancet, n, 10 (1951) 

nomme J , and Yen, © H, Canad Pub Health J, 29, 448, 484 
3 Feli, A , Report to Int Com for Enteric Phage Typing, Fifth Int 
T""enpgress Microbiol, Rio de Janeiro, August 1950 

‘Felix, A, Brt Med Bull , 7, 158 (1961) 


$ Felix, A, Report to Int Com for Enteric Phage Typing,S ixth 
Int Congress, Rome, September 1953 


* Felix, A, J Hyg, 50, 540 (1952) 
, Dye R G, and Banker, D D, Ind J Med Res,99,1 


Nature of the Pigment of Aplysia depilans 


By heatmg an aqueous solution of the actual 
excretion of the Mediterranean sea-slug Aplysia 
depilans, the violet pigment 1s separated from its 
protem part The colour of the aqueous solution 
varies conformably with the pH, from blue (pH 1-2) 
to garnet red (pH 8-12 0) 

The chloroform solutions of this pigment exhibit 
maxima at 6100, 5350, 4975 and 3800 A (spectrum I), 
and they yield violet, red and green zones upon a 
column of powdered sugar ‘The violet pigment 1s 
absorbed in the top of the column, while the red 1s 
absorbed m the middle part, and the green pigment, 
travelling faster, at the end of the column 

Elution with chloroform-ethanol mixture (2 1) 
the chromatographically separated violet pigment 
exhibits maxima at 5860, 5290, 4925 A, and its zme 
complex salt at 6280, 5927, 5440 and 5040 A. (III) 
The red pigment shows maxima at 5910, 5315 and 
5007 À Its zinc complex salt shows maxima at 
5950 5500 and 5015 A. (IY) The third greenish-blue 
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pigment shows no absorption maxima in the visible 
range, but an extimetion of colour in the violet and 
red regions of the spectrum. Unfortunately, because 
of its very low concentration, we could not dis- 
tinguish absorption bands. 

The ethanohe solutions of all three pigments 
separated show mtensrve red-brownish fluorescence 
The chloroform solutions of the actual pigment, as 
well as the solutions of the three pigments separated, 
become dark blue when treated with a stream of dry 
hydrogen chloride This blue chloroform-soluble pig- 
ment exhibits maxima at 5950, 5475 and 4927 A 
(IV) and gives with zinc acetate a reddish-brown 
fluorescence with maximum at 5982, 5495 and 5055 A 
and simultaneous extinction imn the red and violets 
regions. After several hours, the blue pigment 
becomes greenish, and its spectrum shows an intense 
extinction m the red to 5583 A , with only a maximum 
at 4955 A (V), 1ts zinc complex salt exhibits maxima, 
at 6255 and 4983 A 

The Gmelm reaction of these compounds 1s negative 
or very atypical. This fact, m combmation with the 
red fluorescence, suggests that they are porphyrm m, 
nature! They do not behave hke bilchromes?. 

Details of this work will be published in the 
Bulletin of the Academy of Sciences, Athens 

A. CHRISTOMANOS 
Sea Animals Biochemical Research Laboratory, 
St. George, Limni, 
Euboea Island, Greece. 
Oet 10. 

TCR Soc Bol, Paris, 92, 1030 (1053) Fox, “Animal Biochromes 

&nd Structural Colours" (Cambridge Univ Press, London, 1953) 
* Lederer and Hutter, Trans Mem Soc Chim Biol, 1055 (1942) 


Peculiar Stratified Shape of Typhoon 
Waves 


Wau M.V. Tancred of the Barber Line was riding 
out the typhoon of early October 1954 m Kobe Bay, 
we were able to observe a unique shape of typhoon 
wave which, go far as we know, has not been described. 
The vessel was hove-to with two anchors down facing 
the meomung gale (133 km /hr ) and the waves with 
crests up to 10 and 15 ft were passing neatly along 
her side. From the rail we were struck by the peculiar 
appearance of the wave-slopes facmg the wind 

On many of these there were a number of well- 
defined steps, carved so to say into the water just 


~ like the steps of a ladder, starting from the trough of 


the wave up to about half tts height. Although the 
waves were moving quickly the steps remained steady, 
extending parallel to each other for one or two metres 
in length There were at times as many as twenty 
of these nicely successive steps cut mto the body of 
the wave. We tried to photograph them, but the 
very poor visibility and the fast motion of the waves 
resulted only m a blurred print 

Were these steps carved in the wave slopes by 
high harmonies of the period of the typhoon squalls ? 
These higher harmomes have been registered by 
sensitive modern muicrobarographs, and they might 
have something to do with the quite peculiar scream- 
ing of the wind, often reported by seamen during the 
squalls of tropical storms. Strangely enough, this 
pecuhar whistling has never been noticed m the 
squall lme of extratropical storms 

E Gaerz, S.J 
St Lows University, 
St Louis 3, Missouri 
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(Meetings marked with an asterisk * are open to the publw) 


Monday, February 14 


* UNIVERSITY COLLEGE LONDON (ın the Physiology Theatre Gower 
Street, London, W C 1), at 445 pm —Dr Esmond E Snell (Univer- 
sity of Texas) “The Relationship of Structure to Catalytic Activities 
of Vitamin B," * 


BRITISH Soctury FOR THE HISTORY OF SCIENCE, PHILOSOPHY OF 
ScrENCE Grovr (in the Joint Staff Common Room, University College, 
Gower Street, London, W C1), at 530 pm—Prof D J O’Connor 
‘Determinism and Predictability” 


INSTITUTION OF ELEOTRIOAL ENGINEERS, EDUCATION DISCUSSION 
CIRCLE (at Savoy Place London, W C2) at 6 p m —Duiscussion on 
Teaching Faradav's Law of Electromagnetic Induction” 


;, PHARMACEUTICAL SOCIETY OF GREAT BRITAIN (at 17 Bloomsbury 
“Square London, W C1), at 720 pm —Dr K Capper "The 
Docs Pharmaceutical Codex 1954 and the National Formulary 


Tuesday, February 15 


INSTITUTE OF PHYSICS, ELEOTRONICS GROUP (at 47 Belgrave Square 
London, S W 1), at 530 pm —NMr R W Douglas ‘Properties of 
New Semi-Conductor Materials” 


INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
SW1) at 530 pm —Mr Fred Tattersall, Mr T R M Wakeling 
and Mr W H Ward “Investigations into the Design of Pressure 

* Tunnels 1n London Clay" 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, London, WC 2), at 530 pm —Mr W E Harris 
Informal lecture on “The Service Engineer at an Atomic Energy 
Establishment" 


SOCIETY oF CHEMICAL INDUSTRY, AGRIOULTURE GROUP (at the 
Chenueah Society Burlington House, Piccadilly, London, W 1), at 
530 p m-—Mr B M Church “Recent Aspects of Fertilizer Practice”, 
Dr G W Cooke “Present Fertihzer Practice and Future Possibil- 


UNIVERSITY OF LONDON, BRITISH POSTGRADUATE MEDICAL FED- 
ERATION (at the London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W C 1), at 530 p m —Prof J N Davidson 
"Nucleoprotems in Cell Structure’ (From a Series of Lectures on 
“The Screntific Basis of Medicine" )* 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College Gower Street, London W C1), at 530 pm—i wk 
Taylor “A Mathematical Model of Neuronal Interaction” * 


ROYAL ARRONADTIOAL SOCIETY, GRADUATES’ AND STUDENTS’ 
SECTION (at 4 Hamilton Place, London, W 1), at 730 pm —Dis- 
cussion—~“‘Is Postgraduate Study Abroad Worthwhile?” Chairman 
Sir Arnold Ball FRS 


Wednesday, February 16 


INSTITUTE OF METALS, METALLURGIOAL ENGINEERING COMMITTEE 
(at the University, Edgbaston, Birmingham), at 10 30 a m —Informal 
discussion on “The Treatment of Swarfs, Sawings and Residues in 
the Non-Ferrous Metal Industries” 


ROYAL METEOROLOGICAL SooreTY (at 49 Cromwell Road, South 
Kensington London, S W 7), at 5 pm —Dr E B Kraus ‘Meteoro- 
logy 'n a Large Water Engineering Project''.* 


ROYAL STATISTICAL Soctety (at the London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W C 1), at 515 pm — 
pun on “The Teaching of Mathematical Statistics at University 

evel" 


*. EugENIOS SocreTY (at the Royal Society Burlington House, 
Piccadilly, London, W 1), at 630 pm —Mrs Judith Hubback 
“The Fertihty of Educated Women" * 


ROYAL Microscoprcan Society (at Tavistock House South, Tavi- 
stock Square, London, W O 1), at 530 pm —Dr E Horning 
“Hormones in Relation to Cancer" 


ROYAL INSTITUTE OF CHEMISTRY (in the Chemistry Lecture Theatre, 
King’s College, Strand, London, W C 2), at 6 30 p m —Prof Sr E C 
Dodds, FR S “Some Recent Advances in Biochemistry" 


SocrETY oF CHEMICAL INDUSTRY, CORROSION GROUP (at the Chemical 
Society, Burlington House, Piccadilly, London W 1), at 630 pm — 
Discussion on “Corrosion Prevention 1n the Home” 


Thursday, February 17 


ROYAL SOCIETY (at Burlington House, Piccadilly, London, W 1), at 
4 80 p m —Seientific Papers 


UNIVERSITY COLLEGE, LONDON (in the Physiology Theatre, Gower 
Street London, WC 1), at 4 45 pm —Dr S R Elsden  ''Respua- 
tory Mechanisms m Baeteria" * (Further Lectures on February 24 
and March 3 


INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society of London, Burhngton House, Piccadilly, London, W 1), at 
č pm—Scientific Papers 


^ LINNEAN Socrety or LONDON (at Burlmgton House, Piccadilly, 
London, W 1) at 5 pm —Prof Irene Manton “Flagella Structure 
Based on Observations with the Electron Microscope’, Dr J R G 
Bradfield ‘Fibre Patterns in Animal Cilia and Flagelia” 
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INSTITUTION OF ELECTRICAL ENGINEERS, UTILIZATION SECTION 
(at Savoy Place, London, WC 2), at 530 pm-—Mr P J Bhatt 
“An Introduction to ‘the Study of Servo-Mechanisms", Mr E J 
Davies “The Development of 50 c/s Traction in France”, Mr G 
Gascoigne “Electricity Applied to Oi Production” 


UNIVERSITY OF LONDON, BRITISH POSTGRADUATE MEDIOAL FED- 
ERATION (at the London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W C 1), at 530 p m—Prof J H Gaddum, 
FRS “The Effects of Alcohol" * (From a series of lectures on 
“The Scientific Basis of Medicine” ) 


SOCIETY OF CHEMICAL INDUSTRY, ROAD AND BUILDING MATERIALS 
GROUP? (in the Lecture Hall of the Institution of Structural Engineers, 
11 Upper Belgrave Street, London, S W 1), at 6 pm —Dr R N J 
Saal (Amsterdam) “A Study on the Significance of the Bitumen 
Ductility Test” 


ROYAL AERONAUTICAL SOCIETY (at 4 Hamilton Place, London, W 1), 
at T, pm —Mr H L Cox "Problems Associated with Stress Con- 
centration” 


CHEMICAL SocIETY (at Burlington House, Piccadilly, London, W 1), 
at 7 30 p m —Scientific Papers 


ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE (at MW 
House, 26 Portland Place, London, W 1), at 7 30 p m —Colonel H W 
Mulligan “Recent Investigations on Trypanosomiasis in British 

es ica” 


Friday, February 18 


INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, S W 7), at 5 pm —Mr H C Pritchard 
“Automatic Dead Reckoning Instruments” 


PHYSICAL SOCIETY, Acoustics GROUP (at the Royal Festival Hall, 
South Bank, London, S E 1), at 5 pm--Mr Ralph Downes, Mr 
C T L Harrson and Dr W H George “Musical and Acoustical 
Aspects of the Festival Hall Organ" 


UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W C 1), at 5 80 p m —Prof F Bergel 
“Attempts at Chemotherapy of Malignant Diseases" * 


SOCIETY or CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(Qomt meeting with the FINE CHEMICALS GROUP, at King’s College, 
Strand, London, W C 2), at 7 pm —Mr W C Peck “Some Applica- 
tions of Chemical Engneerng in the Fine Chemicals Industry", 
Mr A S D Barrett “Vacuum and Freezedrying” 


ROYAL INSTITUTION (at 21 Albemarle Street, London W 1), at 
9 pm—Dr J McG Bruckshaw “The Implications of Rock 
Magnetism” 


Saturday, February [9 


BIOCHEMICAL SOCIETY (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W C1), at 11 am-— 
Symposium on “The Biochemistry of Vitamin B,” 


LONDON County Counom (at the Hormman Museum, London 
Road, Forest Hill, London, S E23), at 330 pm -—Mr A J Arkell 
“The Magical Statuettes of Ancient Egypt” * 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

BrocHEMIST (preferably with an honours degree or equivalent 
qualification) IN THE CHEMIOAL PATHOLOGY LABORATORY—Prof 
Gray, Department of Chemical Pathology, King’s College Hospital, 
Denmark Hil, London, S E 5 (February 15) 

LECTURER (with a degree or other high qualifications ın pure or 
applied chemistry) IN TEXTILE CHEMISTRY and DYrtNGo—Ihe Regis- 
trar Nottingham and District Technical College, Shakespeare Street, 
Nottingham (February 15) 

LECTURER (with a degree or other recognized qualification in 
geology, together with some practical experience) IN GEoLoGy-——The 

gistrar, Nottingham and District Technical College Shakespeare 
Street, Nottingham (February 15) 

ASSISTANT LECTURER (with a degree in engineermg and/or agri- 
culture with practical experience m farm implements and machinery) 
IN AGRICULTURAL ENGINEERING—The Secretary, North of Scotland 
College of Agriculture, 41} Union Street, Aberdeen (February 16) 

LECTURER IN Bri0LoaY-—The Principal, Borough Road College, 
Isleworth, Middlesex (February 21) 

LECTURER IN APPLIED MATHEMATIOS—The Registrar, King’s 
College, Newcastle-upondTyne (February 28) 

LECTURER or ASSISTANT LECTURER IN THE DEPARTMENT OF BOTANY 
—The Secretary, Bedford College, Regent’s Park, London, NW1 
(February 28) 

LECTURER (preferably with a university degree in physical chemistry 
or chemical engineermg) IN CHEMICAL ENGINEERING—The Registrar, 
King’s College, Neweastle-upon-Tyne (February 28) 

ASSISTANT LECTURER (female) IN MATHEMATIOS, and an ASSISTANT 
LECTURER IN Paysics—The Principal, Royal Holloway College, 
Englefield Green, Surrey (March 1) è 

CHAIR OF ANATOMY at the University of Sydney, Australia—The 
Secretary, Association of Universities of the British Commonwealth, 
5 Gordon Square, London, W C1 (Australia, March 1) 

OnrPPS CHAIR OF PRODUCTION ENGINEERING—The Registrar, The 
University, Nottingham (March 1) 

RESEARCH ASSISTANT (trained in physiology and/or biochemistry) 
IN THE DEPARTMENT OF ANASTHETICS—The Registrar, The Unrver- 
sity Leeds 2 (March 1) 
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CHAIR OF PUBLIC HEALTH AND SOCIAL MEDICINE—The Secretary, 
The University, Edinburgh (March 8) 

ASSISTANT STATISTICIAN (with a pass degree or equivalent quali- 
fication, and preferably with a knowledge of mathematics and horti- 
culture (or botany) ) for the examination and analysis of experimental 
data-—The Secretary, East Malling Research Station, near Maidstone, 
Kent (March 15) 

CHIEF LECTURER IN PHYSIOLOGY at the University of Queensland, 
Austraha—The Secretary, Association of Universities. of the British 
Commonwealth 5 Gordon Square, London, W C1 (Australia, March 


ROTURER or ASSISTANT LECTURER IN GEOGRAPHY at the Univer- 
sity of Malaya, Singapore—The Secretary, Inter-University Council 
for Higher Education in the Colonies, 1 Gordon Square, London, 
W € 1 (March 15) 

CHAIR OF AGRICULTURE, at the School of Agriculture, Sutton 
Bonmgton—The Registrar, The University, Nottingham (March 16) 

LECTURER Grade 2 (with experience in either experimental or 
theoretical nuclear physics) IN THE DEPARTMENT OF PHYSICS, and 
an ASSISTANT LECTURER or LECTURER IN THE SUB-DEPARTMENT 
OF Acoustics—The Registrar, The University, — Liverpool 


(Apul 14) 
- URER cr ASSISTANT LECTURER (with a degree m pharmacy, 


or Yellow of the Pharmaceutical Society) IN PHARMACEUTICS, at the 
University of Malaya, Singapore—The Secretary, Inter-Univermty 
Council for Higher Educaticn in the Colonies 1 Gordon Square, 
London, W C 1 (April 15) 

ICI RESEARCH FELLOWS IN BIOCHEMISTRY, CHEMISTRY, CHEMO- 
THERAPY, ENGINEERING, METALLURGY, PHARMACOLOGY, PHYSIOS Or 
allied subjects—The Academic Registrar, University of London, 
Senate House, London, WC1 (Apri 16) 

TURNER AND NEWALL RESEARCH FELLOWS IN ENGINEERING, 
INORGANIO CHEMISTRY, PHYSICS or an allied subject—The Academic 
ECT Univeraty of London, Senate House, London, W C1 

pn 

ASSISTANT LECTURER (with good academic qualifications, and 
appropriate teaching and other experience) IN PHYSICS, at Flintshire 
"Technical College—The Director of Education, County Education 
Offices, Mold, Flintshire 

CHEMISTS (Scientific Officer grade) IN THE BIOCHEMISTRY DEPART- 
MENT, to help ın research on the formation of heterocyclic compounds 
m plantes The Secretary, Rothamsted Experimental Station, Harpen- 

en, Herts 

EDITORIAL ASSISTANT (with a knowledge of chemistry)—The 
General Secretary, Society of Chemical Industry, 56 Victoria Street 
London, S W 1 

GENERAL EXPERIMENTAL Puysicist, Principal Scientific Officer 
or Semor Scientific Officer grade (with at least a first- or second- 
class honours degree m physics and several years general physical 
research experience), with the United Kmgdom Atomic Energy 
Authority, Foulness, Essex, for she imvestigation of detonation 
phenomena =Sentor Recruitment Officer, Atomic Weapons Research 

stablishment, Aldermaston, Berks, quoting 328/WGH/2 

HEAD (preferably with teaching, industrial and/or research ex- 
perience) OF THE CHEMISTRY AND APPLIED CHEMISTRY DEPARTMENT— 
The Principal, Royal Technical College, Salford 5 

LABORATORY TECHNIOIAN (fully trained 1n physiological techniques) 
—The Administrative Officer, Sir William Dunn School of Pathology, 
University of Oxford 

LEOTURERS (with a degree or higher national certificate ın electrical 
engineering or physics, and capable of training staff varying from 
operator to graduate) IN THE ENGINEERING TRAINING DEPARTMENT, 
Evesham—Engineermg Establishment Officer, B B C, Broadcasting 
House, London, W1, quoting EX 22N 

MATHEMATICIANS (with a first- or second-class honours degree in 
mathematics, and preferably with some research experience in an 
apphed fleld) at various Ministry of Supply Research and Develop- 
ment Establishments in Southern England—The Ministry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S W 1, quoting A 28/5A 

PLANT PHYSIOLOGIST (with at least four years experienee beyond 
the doctorate level 1n plant physiology, plant biochemistry or cytology 
(other than cytogenetics) ) IN THE DIVISION OF APPLIED BIOLOGY, 
National Research Council, Ottawa, for fundamental research on 
problems of photosynthesis and related metabolism, translocation, 
tissue culture or cell physiology, to be carried on independently or 
n collaboration with others—The Director, Division of Applied Biology, 
National Research Council, Ottawa, Ontano, Canada 

PRINCIPAL (with high academic qualifications and appropriate 
educational and admimustrative expenence) OF THE NORTHERN 
PoLYTECHNIC—Olerk to the Governing Body, Northern Polytechnic, 
Holloway, London, N 7 

RESEARCH ASSISTANT (female), Assistant Experimental Officer or 
Scientific Officer grade, for duties which are concerned with research 
on serology of viruses—The Secretary, Foot-and-Mouth Disease 
Research Institute, Pirbright, Surrey 

RESEARCH FELLOW IN THE DEPARTMENT OF CHEMISTRY for work 
on the mechanisms of changes produced in polymers by radiations— 
The Secretary, The University, Edgbaston, Birmingham 15 

SENIOR LABORATORY ASSISTANT (with good industrial or other 
laboratory experience, and able to undertake the supervision of 
Juniors) IN THE CHEMISTRY SECTION of the Department of Applied 
Science—-The Principal, Wolverhampton and Staffordshire Technical 
College, Wulfruna Street, Wolverhampton 

SENIOR Sorentivic OFFICER (with at least a second-class honours 
degree in metallurgy or equivalent, and with three years post- 
graduate research experience), at Sellafield, Cumberland, to undertake 
metallographic studies with particular reference to the behaviour 
of materials under irradiation and to welding of rare metals—United 
Kingdom Atomic Energy Authority, Industrial Group Headquarters, 
PO Box 19, Risley, Warrington, quoting 796 

TECHNICIAN IN THE BIOLOGICAL SECTION of the Department of 
Clinical Endoermology, for duties which will melide routme bio- 
logical assays and assistance with biological research—-The House 
Governor, Bumingham and Midland Hospital for Women, Showell 
Green Laue, Sparkhill, Birmingham 11 
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REPORTS and other PUBLICATIONS 


(not included in the Monthly Books Supplement) 


Great Britain and Ireland 


Department of Scientific and Industrial Research Building Re 
search Station National Building Studies Research Paper No 24 
A Study of the Interreflection of Dayhght Using Model Rooms an 
Artificial Skies By Dr R G Hopkinson and J Longmore 
Pp vit24+1 plate (London HM Stationery Office, 39553 ol 


net 

Philosophical Transactions of the Royal Society of London Series A 
Mathematical and Physical Sciences No 927, Vol 247 (30 Novembe 
1954) The Semi-Diurnal Tides Along the Equator in the India 
Ocean By L A Fairbairn Pp 191-212 7s No 928, Vol 24 
(30 November 1954) Homogeneous Dynamos and Terrestrial Mat 
nebsm By Sir Edward Bullard and H Gellman Pp 213-278 2 
(London Royal Society, 1954 ) 301 

Colonial Office Colomial Research 1953-1954 Reports of th 
Colonial Research Council, Colonial Products Council, Colonr 
Social Science Research Council, Colonial Medical Research Com 
mittee, Committee for Colonial Agricultural, Ammal Health an 
Forestry Research, Colonial Insecticides Committee, Colonic 
Economie Research Committee, Tsetse Fly and Trypanosomiss 
Research Committee, Colonial Fisheries Advisory Committee 
Durector—Anti-Locust Research Centre, and Research Matters nc 
covered by the above Reports of the Specialist Advisory Bodie: 
Pp 278 IUE 9303) (London HM Stationerv Office, o 

s 6d nel 

Department of Scientific and Industrial Research Forest Product 
Research Special Report No 8 ‘The Dielectric Properties of Woot 
By R F S Hearmon and J N Burcham Pp iv+20 (London 
HM Stationery Office, 1954) 1s 6d net 31 

The Study of Prehistory—an Inaugural Lecture By Prof J Q T 
Clark Pp 35 (London Cambridge University Press, 1954) 28 A 
net 

Br.tish Engine Boiler and Electrical Insurance Co, Ltd Technic: 
Report—New Senes, Vol 2 Pp 256 (Manchester British Engin 
Boiler and Electrical Insurance Co , Ltd , 1954) 12s 0d [21 

Building Research Station Digest No 71 (November 1954) Fro 
Dp or Frog Down Pp 3 (London HM Stationery Office, 1 


Other Countries 


Arbeitsgem^inschaft fur Forschung des Landes Nordrhein-Westfaler 
Heft 29 Das Problem der Residuen be: Lernvorgingen Von Bernhar 
Rensch Über Leberschaden dei der Bestimmung des biologische 
Wertes verschiedner Erweisse von oorganismen Von Herman 
Fink Pp 86 (Koln und Opladen — Westdeutscher Verlag, ro 


6 D marks 
Canada Department of Northern Affairs and National Resource: 
National Museum of Canada Bulletin No 132 Annual Report of th 
National Museum of Canada for the fiscal year 1952-53, Pp 1v+381 
(18 plates) (Ottawa ueen's Printer, 1954 ) 1 50 dollars {801 
Istituto Superiore della Poste e Telecomunicazioni—~Roma 
VII Assemblea Plenaria del Comitato Consultivo Internazionale dell 
Radiocomunicaziom (C CIR), Londra, 1953 ^ (Monografla No 128 
(Roma Istituto Superiore della Posta e Telecoms 


) 
Académie Royale de Belgique Classe des Sciences Mémoires- 
Tome 28, Fasc 6 Colloque Junius Massau tenu a Mond et Gand, le 
28 et 27 Avril, 1952 Sous la présidence de M J Pérés (Comit 
National de Méchanique théorique et apphquée) Pp 74 (Bruxelles 
Académie Royale de Belgique, 1954 ) 60 franes (301 
Comision Nacional de Astronomia, Madrid — Pubhcacion No 1 
Resultado de la Observaciones del Paso de Mercurio por Delante dt 
Disco Solar del 14 de Noviembre de 1953, Efectuadas en los Observatorio 
Espanoles Por Jose M Torroja Pp 29 (Madrid Observator 
Astronomico, 1954 ) 01 
Behrngwerk-Mitteilungen—Heft 29 Hundertjahrfeier der Geburt: 
tage von Paul Ehrlich und Emil von Behring in Frankfurt-Mair 
Marburg-Lahn und Hoechst Verleihung der Emil von Behring 
Preise 1948, 1952 und 1954 Zusammengestellt von Dr A v Engel 
hardt Pp 1+127+429 plates (Marburg/Lahn NG Elwert Umver 
sitits- und Verlagsbuchhandlung, 1954 ) [301 
Norsk Polarinstitutt Skrifter No 103 Studies on the Avifauna C 
Spitsbergen By H L Løvenskiold Pp 131 16 kronor Meddelelse 
Nr 77 De Gamble Trankokener pa Vestspitebergens Nordvesthjorn 
og den Formodede Senkning av Landet I ny Tid Av Rolf W Frey 
ling-Hanssen Pp 75-98 2 kronor (Oslo A W Brøggers Bok 
trykken A/S , 1954 ) [801 
‘Anais da Academia Brasileira de Ciencias Vol 26, No 1 Pry 
ipa 228+10 plates (Rio de Janeiro Academia Brasileira de Cere 
1954 


US Department of the Army Beach Erosion Board-—-Corps o 
Engmeers Technical Memorandum No 41 Laboratory Study o 
Equilibrium Profiles of Beaches By Ralph L Rector Pp iv+38é 
Technical Bulletin No 46 Field Investigation of Wave Energy Los 
in Shallow Water Ocean Waves By Charles L Bretschneider Pp 
v-F42 Technical Memorandum No 50 Statistical Significance o 
Beach Sampling Methods By W C Krumbein Pp 114-33 Technica 
Memorandum No 51 Generation of Wind Waves over a Shallov 
Bottom By Charles L Bretschneider Pp iv+24 Technical Memo 
randum No 53 Laboratory Study of Effect of Varying Wave Period. 
on Beach Profiles Bv George M Watts Pp 11+19 (Washington 
DO Beach Erosion Board, Corps of Engineers, 1954 ) BOE 

Astronomical Papers prepared for the use of the American Ephemeri 
and Nautical Almanac Vol 14 Solar Coordinates 1800-2000 B; 
Paul Herget Pp x1+735 (Washmgton, DC Government Printim 
Office, 1954 ) 6 dollars 301: 

West African Institute for Ol Palm Research Quarterly Progres 
Report No 10 (July ist, 1954 to September 30th, 1954) Pp 16 (Benu 
City West African Institute for Oil Palm Research, 1954 ) (301 
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New Books 


Electrolyte Solutions 


ByR A ROBINSON, DSc, Ph D, F RIC, Professor of Chemistry, University of Malaya, Singapore, 
and R H STOKES, PhD, DSc, FRACI, ARIC, Reader in Physical Chemistry, University of 
Western Australia 
A detailed account of the present state of knowledge of some of the most fundamental properties of 
electrolytes, conductance, chemical potential and diffusion, from the standpoint of the practical 
electrochemist 
Modern experimental methods are discussed at some length, and extensive results are given, together 
with numerous tables useful in computations on electrolyte solutions 

Price 565. 














Fundamentals of Radiobiology 


By Professor Z M BACQ, University of Liège, and P ALEXANDER, Ph D , Chester Beatty Researc h 
nstitute 


This book, written by a biologist and a physical chemist in collaboration, presents a balanced and 
coherent account of our present state of knowledge of radiobiology The 1mportance of the subject for 
radiotherapists using radiation 1n the treatment of cancer, the necessity of avoiding the hazards to the 
health of the community 1n this age of nuclear fission, and the value of radiation ın fundamental research 
on the cell have caused a great increase of Jate years 1n the number of those engaged 1n radiobiology, 
and this number 1s rapidly increasing This survey of the field as a whole therefore appears at an 
opportune time It will enable the specialist to assimilate developments in fields adjacent to his own and 
appreciate their possible effects on his particular work, and will provide those newly entering the field 
with a guide and an assessment of the present state of research Price 40s. 


BUTTERWORTHS SCIENTIFIC PUBLICATIONS 
88 KINGSWAY LONDON W.C.2 








The Policy for Children 


£12 a year invested for a child will We have just published 


: 3 . 21, or 25. "Pu j 
provide benefits at age 18, 21, or an additional list of 


The investment may be made by a 
parent or frend., 


e.g. If the mvestment is begun within two A O 
months of birth 1t will provide, at age 21, £323 


in cash, or a life policy for £1,656. 


Organic Chemicals 


and invite you to 
; write for a copy 
The Equitable Life E 


Assurance Society 
(founded 1762) L. LIGHT & CO. LTD. 


London, E C2 
V SAND M ee POYLE - COLNBROOK + BUCKS 
No shareholders. No commussion 


- 
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LECTURES AND COURSES 


GRESHAM LECTURES 
Dr W H Steavenson, FR AS (Gresham 
Professor m Astronomy) will deliver a course of 
four lectures entitled ‘* Planets and Satellites ” on 
Monday to Thursday, February 14 to 17 at 
Gresham College, Basinghali Street, EC2 
The lectures are free and begin at 530 pm 


UNIVERSITY OF LONDON 


A course of three lectures on * The Strain of 
Rock ım Mountain-Building Processes" will be 
given by Profesor L U de Sitter (Leiden) at 
530 pm on February 22, 24, and 25, at Im- 
perial College of Science and Technology 
(Geology Lecture Theat.e), Prince Consort Road, 
South Kensington, S W 7 

Admission free without ticket 
JAMES HENDERSON, 

Academic Registrar 





€ 


OFFICIAL APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 Inclusive, or a woman aged 18 to 
59 inclustve unless he or she, or the employment, 
Is excepted from the provisions of the Notification 
of Vacancies Order 1952 


COMMONWEALTH 


AGRICULTURAL BUREAUX 
COMMONWEALTH INSTITUTE OF 
ENTOMOLOGY 
Applcations are invited for an appointment as 
Acarologist, whose principal! duty will be the 
determination of plytophagous and predatory 
mites of economic importance, but who would 
also enjoy excellent opportunities for general 
systematic work in the Acarina Candidates are 
sought who show evidence of special interest or 
achievement tn this field The successful candı- 
date would work in the British Museum (Natural 
History) London The salary will be in a scale 
that rises from £530 by annual increments to 
£1,540 per annum with efficiency bars at £855 and 
£1,150 There 1s also a pay supplement that 
runs from £25 at £530 to £35 at £900 to £1,500 
The starting salary will be determined by age, 
qualification?" and experience Superannuation 

will be provided for under the FSS U 

The closing date for applications 1s April 30 
1955, and full details of the appointment and 
methods of application can be obtained from the 
Director, Commonwealth Institute of Entomology, 
41 Queen's Gate, London, S W 7 


UNIVERSITY OF DURHAM 
KING'S COLLEGE NEWCASTLE UPON 


TYNE 
DEPARTMENT OF MATHEMATICS 

The Council of King’s College invite applica- 
trons for a Temporary Lectureship in Applied 
Mathematics The appointment will be for the 
academic year 1955-56 only and the salary will 
be determined at a suitable pomt within the range 
£650 to £1350 1n accordance with the qualifica- 
tions and experience of the cuccessful candidate 
Family allowance and FSSU 

Further particulars may be obtamed from the 
undersigned to whom applications (three copies) 
together with the names of three referees, should 
be addressed so as to reach him not later than 
February 28, 1955 

G R HANSON, 
Registrar of King's College 


UNIVERSITY OF DURHAM 
KING'S COLLEGE NEWCASTLE UPON 


LECTURER IN CHEMICAL ENGINEERING 

The Council of King’s College invite applica- 
tions for a Lectureship in Chemical Engineering 
Applicants should preferably hold a university 
degree in physical chemistry or in chemical en- 
gineering The initial salary will be fixed at a 
suitable point on the scale £650 by £50 to £1 350 
in accordance with the qualifications and experr- 
ence of the successful applicant — Family allow- 
ance and FSSU Duties to commence in 
Oa@ober, 1955 

Twelve copies of apphcation, together with the 
names of three persons to whom reference may 
be made, should be submitted not later than 
February 28, 1955 to the undersigned, from 
whom further particulars may be obtained 

G R HANSON, 
Registrar of King’s College 














SHORT SERVICE COMMISSIONS 
IN THE INSTRUCTOR BRANCH 
OF THE ROYAL NAVY 


Applications are invited from university gradu- 
ates and qualified teachers under 36 years of age 
for Short Service Commissions of 3, 4, or 5 years 
in the Instructor Branch, Royal Navy Applica- 
tions will also be accepted from final year under- 
graduates, and these will be considezed in antcr- 
pation of their degree results Requirements are 
mainly for officers with qualifications mn mathe- 
matics, science (physics, chenustry, metallurgy), 
or engineering, but a few vacancies exist for 
Officers with qualifications im history or English 
with a sound mathematics or science background 
After two years’ service, officers will be eligible 
for selection for permanent commussions A 
Short Service engagement 1n the Instructor Branch 
will discharge any candidate's obligation under the 
National Service Acts Entry will be in two 
grades Selected candidates with first- or second- 
class honours degrees receive approximately £410 
in their first year's service, £429 ın second year, 
£548 1n third and fourth years, £584 in fifth year 
Other candidates receive £319 in first, £392 m 
second and third years, £429 in fourth and fifth 
years Previous officer service will be recognized 
for adjustment of semority and rate of pay on 
entry Accommodation and rations are provided 
or allowances in heu Married officers if aged 25 
or over receive marrage allowance of £338 per 
annum if not accommodated in official married 
quarters, £283 per annum if they are so accom- 
modated Marred officers under the age of 25 
receive marriage allowance of £146 per annum, 
but are not enttled to be accommodated in 
official married quarters An initial outfit allow- 
ance of £115 1s paid, together with a free issue of 
certain articles of clothing A reduced allowance 
1$ payable to candidates with previous Naval Ser- 
vice as Officers Tax free gratuities of £300, £400 
or £500 are payable at the end of 3, 4 or 5 years 
respectively Instructor Officers serve both ashore 
and afloat and their duties include both technical 
instruction and general education Officers with 
suitable qualifications may also be trained and ap- 
pointed for full- or part-time meteorological and 
weather forecasting duttes Service in the Instruc- 
tor Branch will, in the case of officers who enter 
from contributory service under the Teachers 
(Superannuation) Acts, be treated as contributory 
service, contributions being deducted from the 
above gratuities Other officers may have their 
service in the Instructor Branch similarly weated 
if they so desire 

Fuller details and application forms may be ob- 
tained from Director (P), Naval Education Ser- 
vice, Admiralty, London, SW 1 Completed ap- 
plication forms should be returned, if possible, 
before May 31, 1955 


UNIVERSITY OF LONDON 


The Senate invite applications for the Chair 
of Applied Science, with speciat reference to 
engineering tenable at the Imperial College of 
Science and Technology (salary not less than 
£2,100 a year) 

Applications (ten copies) must be received not 
later than March 7 1955, by the Academic Regis- 
trar University of London, Senate House WC 1 
from whom further particulars may be obtained 


LOTHIANS RIVER PURIFICATION 
BOARD 


Applications are invited for the post of River 
Inspector for the area of the Board Salary is 
£1,000 by £50 to £1250 and the statutory qualifi- 
cations are corporate membership of the Royal 
Institute of Chemistry. and of the Institute of 
Sewage Purification Candidates with other ap- 
propriate qualifications may be considered The 
superannuation scheme involves medical examina- 
tion 

Applications giving age, qualifications appornt- 
ments held (with dates and salaries) along with 
tesumonials should reach the Clerk Lothians 
River Purification Board, City Chambers, High 
Street, Edinburgh, 1, not later than February 28, 


1955 
J STORRAR 
Clerk of the Board 


SENIOR EXPERIMENTAL OFFICER RE- 
quired by the United. Kingdom. Atomic. Energy 
Authority at Sellafield Cumberland to undertake 
experimental work in metallurgy and physics 
Qualifications At least higher school certificate 
im science subjects, or equivalent, with several 
years’ appropriate experience im an industrtal 
laboratory Salary Range £1090 to £1,285 
Contributory pension scheme —Applications to 
UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY, Industrial Group Headquarters, 
PO Box 19, Risley, Warrington quoting 797 








UNIVERSITY OF NOTTINGHAM 
CRIPPS CHAIR OF PRODUCTION 
ENGINEERING 

Applications are invited for election to tt 
Cripps Chair of Production Engineering, whic 
has recently been established Present salary 
£1,850 per annum, but salary scale is uu 
review Overseas candidates who are intereste 
im the appomtment and intend to submit a 
application should notify the Registrar. The Un 
versity of Nottingham, by cable or by aima: 
The University gives generous assistance towarc 
travelling expenses to those candidates appointe 
to Professorial Chairs from overseas 

It 1s the intention that applications should, . 
possible be received not later than Tuesda: 


March 1, 1955 
H PICKBOURNE, 
Regtstrar 


DUBLIN INSTITUTE FOR ” 
ADVANCED STUDIES 


The Council of the Institute invites. apple: 
tions from university graduates whose degre 
course included mathematics and/or physics fc 
a post as Technical Assistant in the School ¢ 
Theoretical Physics of the Institute Salary 
£380 per annum, subject to adjustment based c 
cost of living The duties of the post incluc 
scientific, secretarial and library work ‘The aj 
poitee will be expected to do such scientific ar 
other typing as may be required and to have, ; 
addition to the academic qualifications. abov 
mentioned a knowledge of a modern continent 
language 

Applications (n apphcant’s own handwriting 
giving full particulars of age, qualifications, etc 
together with copies only of testumomals show 
be sent so as to reach the undersigned on « 
before March 31, 1955 

PATRICIA O'NEILL, 
Senior Clerk 





64 Mernon Square, 
Dublin 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the following Fe 
lowships (13) ICI Research Fellowships |: 
Physics, Chemistry, Engineering, Metallurgy ar 
Pharmacology, or any related subject, to whi 
some appointments may be made during the cv 
rent academic year The appointments will de 
from October 1, 1955 The salary wdi depes 
upon qualifications and expenence but will nc 
mally be within the range £600 to £900 per annur 
together with FSS U benefits and family allo 
ances (0) Two Leverhulme Postgraduate F» 
lowships in the Faculty of Science tenable f 
one year at a value of £500, renewable for 
second year at a value of £550 

Applications, three copies, stating the Fello 
ship applied for age, details of qualifications a 
experience, publications, research work in progr 
and completed, and an outline of the propos 
field of research and in the case of the Lev 
hulme Fellowships, whether National Service + 
quirements have been fulfilled together with » 
names of two referees, should be received p 
later than March 1, 1955 by the undersigne 
from whom further particulars may be obtam 
(Candidates overseas who find it more conveni 
to do so may send one copy only by airmail > 

STANLEY DUMBELL ^ 
Registrar 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the following pc 
in the Department of Physics (1) Lecturer (Gr. 
ID for which candidates should have had exp: 
ence in either experimental or theoretical nucl 
physics , (11) Assistant Lecturer or Lecturer in 
Subdepartment of Acoustics, at imual sala 
according to age, qualifications and experi 
within the ranges current at the time of appo’ 
ment for Lecturers and Assistant Lecturers B 
appointments will commence on October 1, 19 

Applications, stating age, academic qualif 
tions and experience, together with the names 
three referees should be received not later te 
April 14 1955, by the undersigned, from wh 
further details may be obtained 

STANLEY DUMBELL 
Regist 


BOROUGH ROAD COLLEGE 
ISLEWORTH MIDDLESEX 
Applications are invited. from men for the p 
of Lecturer m Biology Salary according to 
Pelham scale of salaries for Traiming Coll 
staffs 
Full particulars and form of appheation r 
be obtained from the Principal to whom ap 
cations must be made by Monday February 2” 
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THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks, re- 
quires Optical Technicians Post A (517/ 
WGE/34), to carry out process develop- 
ment on production of extremely accurate 

a Optical surfaces in a wide variety of 
materials The surfaces concerned may not 
be accessible to normal types of polisher 
and will not necessarily be plane or spheri- 
cal Candidates should have had a 
thorough training in less polishing to 
quarter-wave standard and some years ex- 
perience in the instrument industry Ex- 
perience of working materials other than 
glass, particularly metals to extreme pre- 
cision and an experimental approach to 
problems are essential Post B (516/ 
WGE/34), to carry out process develop- 
ment on aspheric surfaces and on the pro- 
duction of other precision optical com- 
ponents for instruments of the highest per- 
formance Candidates should have had a 
thorough training in glass polishing to a 
tenth of a wavelength and some years ex- 
perience in the instrument industry A 
thorough knowledge of the present day 
methods of manufacture and testing of 
high quality non-spherical surfaces is essen- 
tal Salary £710 (at age 30) to £830 The 
successful applicants will be required to 
jom the Authonty's principal superannua- 
. ton scheme which is contnbutory An 
initial period of detached duty may have 
to be served at Fort Halstead, near Seven- 
oaks, Kent Housing accommodation will 
be available at Aldermaston within a reason- 
able period for married officers who live 
outside the radius of the Establishment’s 
transport facilities During this period, 
lodging allowance may be payable to suit- 
ably qualified candidates —Application 
forms from Semor Recruitment Officer, 
AWRE, Aldermaston, Berks Quote 


veu 


reference 517/WGE/34 Post A, or 516/ 
WGE /34 Post B 





CENTRAL RESEARCH ESTABLISHMENT 
Yational Coal Board) at Stoke Orchard near 
heltenham where work 1s concerned mainly with 
‘oduction of smokeless fuels from high volatile 
‘als for the domestic market and for metallurgical 
Ocesses require Physicists and Mathematicians 
uh good honours degrees for superannuable ap- 
ngütments ın the Physics Department This is 
igaged in fundamental and other studies in sup- 
t of technical processes including mechanical 
‘haviour of coal fundamental physics of forma- 
m of brittle coke from coal in its plastic state 
tysics of thermal treatment of coal application 
modern methods of solid state physics to re- 
arches into structure of coal and problems of 
ud mechanics The Mathematician will work 
a small section engaged in design and ana- 
sts of laboratory and small scale plant experi- 
?nts for the whole Establishment Some prac- 
‘al experience ım work of this kind would be 
advantage The work 1s varied and interesting 
d publication of original work in scientific and 
shnical journals 1s encouraged Appointments 
Il be according to qualifications and experience, 
Scienust I (scale/range £1 150 by £40 to 
350 to £1 550 male), Scientist IT (scale £800 by 
5 to £1150 male) or Scientist III (scale £500 
' £25 to £950 male) —Write giving full parti- 
lars Gn chronological order) of age education 
rihfications and experience (with dates), to 
itional Coal Board, Central Research Establish- 
nt Stoke Orchard near Cheltenham Glos, 
irking envelope TT/928 Origina! testimonials 
A not be forwarded Closing date March 2, 





BRITISH ELECTRICITY AUTHORITY IN- 
‘e applications from semor Biologists for a 
perannuable post m the Chief Engineers De- 
rtment in London The successful applicant 
Il be required to take charge of a small bio- 
gical laboratory situated in North London and 
ll be expected to undertake research and to 
vise the Authority on the effects of power 
ation operation upon the life of rivers and other 
aterways Although the post will be based in 
don, the holder may be required to spend 
ort periods at any power station in the countrv 
connection with specific problems Salary with- 
NIB Grade II £971 to £1325 per annum 
clusive according to qualifications and exper 
ie —Appbhcations stating age qualifications, ex- 
tence and present position and salary to 
mector of Establishments, Winsley Street, 
andon W 1, by February 25, 1955 Quote ref 
3/568 





COMMONWEALTH of AUSTRALIA 


DEPARTMENT OF SUPPLY 
WEAPONS RESEARCH ESTABLISHMENT 
SALISBURY, SOUTH AUSTRALIA 
SENIOR SCIENTIFIC OFFICER 
Salary £A 1,352 to £A1,442 per annum 
Duties To undertake design and development of 
optical systems for special purpose cameras and 
optical instruments Qualifications A degree 
in physics or engineering Experience in the de- 
sign and development of lenses and in the super- 
vision of small optical workshop Where perm- 
anent appointment 1s accepted the successful ap- 
plicant will be required to contribute to the 
Commonwealth superannuation scheme Under 
specified conditions first-class boat fare (Qf first- 
class berth available) of the appointee and his 
dependants (wife and dependent children), will be 
paid by the Commonwealth Salisbury ts situated 
sixteen miles from Adelaide, the capital of South 

Australia 

Application forms obtainable from The Senior 
Representative, (A P 27), Department of Supply, 
Australia House, Strand, London, W C2, with 
whom applications should be lodged by March 3, 
1955 


UNIVERSITY OF DURHAM 
KING'S COLLEGE NEWCASTLE UPON 


TYNE 
DEPARTMENT OF MATHEMATICS 

The Council of King’s College invite applica- 
tions for a Lectureship m Applied Mathematics 
The commencing salary will be determined at 2 
suitable point on the scale £650 by £50 to £1 350, 
in accordance with the qualifications and experi- 
ence of the successful candidate Faruly allow- 

ance and FSSU 
Further particulars may be obtained trom the 
undersigned to whom applications (twelve copies), 
together with the names of three referees, should 
be addressed so as to reach hum not later 
than February 28, 1955 

G R HANSON, 

Registrar of King's College 








THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks, re- 
quires Experimental Officers to assist in 
basic research in inorganic chenustry and 
metallurgy Minimum qualification is 
higher school certificate im chemistry or 
equivalent, but a pass degree ın chemistry 
is desirable Experience in micro-chemical 
analytical techniques would be an advan- 
tage The salary scale 1s £775 (minimum 
age 26) to £945 (male) per annum The 
successful applicants will be required to 
join the Authority’s principal superannua- 
ton scheme, which is contributory Hous- 
ing will be available within a reasonable 
period for married officers who hive outside 
the Establishment’s transport facilities 
During this period lodging allowance may 
be payable to suitably qualified. candidates 
-—Application form from Senior Recrurt- 
ment Officer AWRE Aldermaston, 
Berks Quote Ref 512/WGE/34 





DEPARTMENT OF SCIENTIFIC AND IN- 
dustrial Research require a Scientific Officer (un- 
established) at Low Temperature Research Station 
Cambridge (after one year's training at Torry 
Research Station, Aberdeen), for research in re- 
frigeration, processing, and handling of meat 
First- or second-class honours degree in engineer- 
ing or equivalent qualification with workshop 
training or apprenticeship Knowledge of chemis- 
try or refrigeration an advantage Minimum 
age 21 Prospects of establishment for candidates 
under 31 Inclusive annual remuneration for 
45i-hour week within the range £481 to £870 
(men) £481 to £772 (womem —Forms from 
Ministry of Labour and National Service Tech- 
mical and Scientific Register (K) 26 King Street 
London SW 1 Quoting Ref C 43/5A Closing 
date February 26 1955 


MATHEMATICIANS REQUIRED AT VARI- 
ous Ministry of Supply Research and Development 
Estabhshments m Southern England Qualifica- 
tons First- or second-class honours degree in 
mathematics preferably with some research ex- 
perience in an applied field — Appomtments in 
Scientific Officer grade Salary range £467 10s to 
£845 Women somewhat less FSS U_ benefits 
may be available Prospects of promotion to 
Semor Scientific Officer (minimum age 26), within 
salary range £970 to £1125 Not established but 
opportunities to compete for establiskment may 
arie —Application forms from Ministry of Labour 
and National Service, Technical and Scientific 
Register (K) 26 King Street, London, SW 1, 
quoting A28/5A 





THE UNITED KINGDOM ATOMIC 
Energy Authority, Foulness, Essex, requires 
a General Experimental Physicist in the 
grade of Principal Scientific Officer or 
Senior Scientific Officer for the investiga- 
uon of detonation phenomena The field 
of work comprises classical physics of high 
pressures and the temperatures as applied 
to the behaviour of solid high explosives 
and inert substances in contact with them 
Minimum qualifications are first- or second- 


class honours degree in physics and several 
years' general physica] research experience 


The salary ranges are Principal Scientific 
Officer, £1,205 to £1 615 (male) per annum, 
and Semor Scientific Officer £1040 to 
£1,205 (male) per annum The successful 
applicant will be required to jom the 
Authority’s principal superannuation scheme, 
which is contributory —Application. form 
from Senior Recruitment Officer, A WR E 
Aldermaston, Berks Quote Re 
WGE /34 





THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks, re- 
quires Scientific Officers for basic research 
in inorganic and metallurgical chemistry 
Minimum qualification ıs first- or second- 
class honours degree in chemistry, prefer- 
ably with some research experience of phy- 
sical chemistry Some knowledge of one 
of the following 1s desirable (a) High 
vacuum techniques as applied to gases and 
metals (b) Distillation practice and 
theory (c) Radiochemistry The salary 
range 1s £505 to £905 (male) per annum 
Starting salary will be assessed according 
to quahfications, age and experience The 
successful applicants will be required to 
join the Authority’s principal superannua- 
tion scheme, which 1s contributory Hous- 
ing will be available within a reasonable 
period for married staff who live outside 
the radius of the Establishment’s transport 
facilities During this period lodging 
allowance may be payable to suitable can- 
didates—Application form from Senior 
Recruitment Officer, AWRE Alder- 
maston Berks Quote Ref 511/WGE /34 





THE UNITED KINGDOM ATOMIC 
Energy Authority Aldermaston, Berks, re- 
quires an Engineer (basic grade) for the 
engineering of special electronic and light 
mechanical equipment to meet scientists’ 
requirements, and progressing to final small 
scale production Applicants should have 
served a recognized apprenticeship and be 
corporate members of the Institution of 
Electrical and Mechanical Engineers, or 
have exempting qualifications They should 
have a knowledge of special purposes elec- 
tronic equipment (such as oscilloscopes 
employing high speed time bases, pulse 
generators video amphfiers and stabilized 
power supply umts) A knowledge of the 
mechanical design problems associated with 
the manufacture of electronic equipment 
would be an advantage The salary scale 
is £695 (linked to age 25) to £1,065 (male) 
per annum The successful applicant will 
be required to join the Authoritys prin- 
cipal superannuation scheme, which js con- 
tributory Housing will be  avarlable 
within a reasonable period for married 
officers who live outside the Establishment’s 
transport facilities During this period 
lodging allowance may be payable to suit- 
ably qualified candidates —-Application form 
from Senior Recruitment Officer, AWRE, 
Aldermaston, Berks Quote Ref 510/ 
WG /34 





SENIOR SCIENTIFIC OFFICER REQUIRED 
by United Kingdom Atomic Energy Authority at 
Sellafield, Cumberland, to undertake metallo- 
graphic studies, with particular reference to be- 
haviour of materials under irradiation and to 
welding of rarer metals Qualifications At least 
second-class honours degree in metallurgy, or 
equivalent, with three years” postgraduate research 
experience A wide general experience, Partie 
cularly im microscopical metallography of ferrous 
and non-ferrous metals and light alloys is desm- 
able Salary range £1,040 to £1205 Contri- 
butory pension scheme —-Applications to UNITED 
KINGDOM ATOMIC ENERGY AUTHORITY 
Industrial Group Headquarters PO Box 19, 
Risley, Warrington, quoting 796 
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COMMONWEALTH of AUSTRALIA 
APPOINTMENT NO 462/69 OF RESEARCH 
OFFICER 

The Commonwealth Scientific and Industrial 
Research Organization invites applications for ap- 
pointment to a position of Research Officer (Che- 
must or Bicchemust), Biochemistry Unit, Wool Tex- 
tile Research Laboratories Melbourne Duties 
To take part m a programme of research on 
cellulose-destroying fungi with special reference 
to the nutritional requirements of particular 
moulds the nature of the enzymes produced and 
their mode of action on cellulose Qualifications 
University honours degree im science, with che- 
mustry, botany or biochemustry as mayor subjects, 
and preferably with some research experience in 
mycology Salary Dependent on qualifications 
and experience, commencing salary will be deter- 
mined within the range of Research Officer, 
£A 1,058 to £A 1412 per annum actual, thirteen 
increments with efficiency review at £A 908 and 
£A 1,064 per annum nominal Salary includes 

„aning adjustment of £A 198 per annum 
Fare to Australa Qncluding those of wife- and 
family will be paid) The appointment is sub- 
ject to satisfactory medical examination and the 
appointee may be granted superannuation privi- 
eges 

Applications referring to appointment No 
462/69, and stating full mame, place date and 
year of birth marital state, nationality, present 
employment, particulars of qualifications and ex- 
perience, and of war service if any, accom- 
panied by copies of not more than four testi- 
monrals, and names and addresses of two persons 
willing to act as referees jf so required should 
reach the undersigned not later than March 19, 


1955 
W IVES 
Chief Scientific Liaison Officer 
Australian Scientific. Liaison Office, 
Africa House, 
Kingsway London, W C2 


GLASSHOUSE CROPS RESEARCH 


INSTITUTE 
RUSTINGTON, SUSSEX 

The Govermng Body of the Institute invite ap 
plications for the post of Director The Institute, 
which 1s carrying on the work of the Experimental 
Research Station, Cheshunt, 1s being established 
on a new sita in Sussex, where a large part of the 
laboratory and glasshouse accommodation has still 
to be built It 1s proposed to make the appoint- 
ment in advance of the retirement of the present 
Durector, so that the selected candidate will as 
Director-Designate be available to assist ın plan- 
ning the further development of the Institute 
prior to his assumption of the Directorship Can- 
didatcs must have high attamments in one of the 
basic sciences relevant to the work of the Institute 
and should preferably have experience of hortrcul- 
tural crops The appointment will be in the 
‘Deputy Chief Scientific Officer scale £1950 to 
£2125 with superannuation under FSSU, and 
this scale would for a suitab'e candidate, be 
applicable also during the period as Director- 
Designate The appointment may take effect 
from October 1, 1955, following a final selection 

to be made in April or May 
Applications to be made before April 15 to the 





Secretary, Glasshouse Crops Research Institute, 
Worthing Road Rustington, Littlehampton, 
Sussex 





DEPARTMENT OF SCIENTIFIC AND IN- 
dustrial Research require Assistant Experimental 
Officers at the Road Research Laboratory Har- 
mondsworth, Middlesex, as follows Physicist for 
laboratory research on flow of water in relation 
to drainage systems (Ref A192/54A), Civil 
Engineer for field investigation on surface drain- 
age (Ref E31/5/A), Engineer or Physicist for 
research on soil stabilization (Ref E32/5/A), 
Engineer or Physicist for full-scale experiments 
with bituminous materials and for research on 
bituminous road-making machinery (Ref E33/ 
5/A), Woman to assist head of research section 
on technical and administration matters and sec- 
retarial work in connection with research com- 
mittees Experience of committee. work an ad- 
vantage (Ref F860/54A) Candidates should 
be at least 18 and have general certificate of edu- 
cation with two scientific subjects at advanced 
level or equivalent Pass degree, higher national 
certificate or equivalent is generally expected if 
over 22 Inclusive annual remuneration for a 
45$hour week within the followmg range ac- 
cording to age £304 to £674 (men) £304 to £571 
(women) Prospects of establishment for candi- 
dates under 28 —Application forms from Ministry 
of Labou- and National Service, Technical and 
Scientific Register (K), 26 King Street London, 
SW! quoting appropriate reference Closing 
date February 26, 1955 


SOUTHERN RHODESIA 


FORESTRY COMMISSION 


FOREST OFFICERS AND FORESTERS 

Foresters Applicants must be British subjects, 
under 28, preferably single, who hold a Foresters’ 
Certificate Starting salary £462 to £714 per 
annum, depending on experience on scale, rising 
to £1,484 per annum Forest Officers Appl- 
cants must be British subjects under 30 prefer- 
ably sing'e, with a degree in forestry (The Chief 
Commussioner will be prepared to consider appli- 
cations from men taking finals in June, 1955) 
Starting salary £624 to £984, depending on quali- 
fications and experience, on scale rising to £1,698 
per annum Allowances Marriage £50 per 
annum, children's £60 per annum, first, £24 per 
annum, each other dependent child payable in 
both posts 

Application. forms and further details from the 
Secretary, Rhodesia House, 429, Strand, London, 
W C2 Completed forms to be returned by 
February 20 


INSTITUTE OF CANCER 


RESEARCH 
ROYAL CANCER HOSPITAL 

A vacancy exists for a Chemical Technician in 
the new Radioisotope Laboratory at the Pollards 
Wood Research Station, Chalfont St Gules, 
Bucks | Experience in a biological laboratory 
would be helpful The post 1s permanent and 
superantuable, and canteen facilities are avail- 
able Salary according to age and qualifications 

Applications, with names of two referees to 
be sent to the Institute of Cancer Research, Royal 
Cancer Hospital, Fulham Road, London, S W 3, 
marking the envelope * Chemical Technician " 


ROTHAMSTED EXPERIMENTAL 


STATION 
HARPENDEN, HERTS 

Applications are invited for the post of Head 
of the Department of Entomology The ap- 
pointment will be m the Senior Principal Scien- 
tfic Officer grade (£1,600 by £75(3) by £25 to 
£1,850) Superannuation FSSU The success- 
ful applicant will be required to take up duty 
on October 1, 1955 

Applications, together with names of two per- 
sons to whom reference may be made, should 
reach the Secretary by March 31, 1955 


TECHNICIANS FOR 
NEW ZEALAND DEPARTMENT 
OF AGRICULTURE 


Applications are mvited from technicians with 
experience for work on weedtcides at the Inver- 
may Research Station in New Zealand — Salary 
on appointment for applicants with general certifi- 
cate of education (or equivalert) and six years’ 
experience range from £N Z555 to £N Z750, 
according to experience and qualifications 

An appointing officer from New Zealand will 
interview suitable. applicants in London Appli- 
cation forms and general information on con- 
diuons of employment may be obtained on 
request from High Commissioner for New Zea- 
land 415 Strand London WC 2, quoting refer- 
ence 3/4/40 and mentioning this journal Com- 
pleted applications to be lodged not later than 
February 26, 1955 


UNIVERSITY OF LONDON 


The Senate invite applications for the Reader- 
ship ın Experimental Physics tenable at Queen 
Mary College (salary £1 300 to £1 500 to £1,700 
a year) 

Applications (ten copies) must be received not 
later than March 3, 1955, by the Academic Regis- 
trar, Unrversity of London, Senate House, WC 1, 
from whom further particulars should be obtained 


LONDON TRANSPORT REQUIRE WOMAN 
Technical Librarian for Director of Research, 
55 Broadway Applicants must have previous 
experience in technical library work, and be 
either. Fellows or Associates of Library Associa- 
uon or possess Diploma of London School of 
Librarianship , science degree advantageous 
Salary tange £570 to £610 prospects of advance- 
ment to £650 Commencing salary according 
to qualification and experience, medical exam, 
contributory superannuation scheme after proba- 
tion, certam free travel facilities —Applications 
to Staff Officer (F/EV 520), London Transport 
55 Broadway SWi For acknowledgment en- 
close addressed envelope 


READER AND SENIOR LECTURERS OR 
Lecturers in Physics ~The Dean College of Arts 
and Science, Baghdad, Iraq 




















NEW SOUTH WALES 


DEPARTMENT OF AGRICULTURE 
WAGGA, AUSTRALIA 
AGRICULTURAL RESEARCH INSTITUTE 
CEREAL TECHNICIAN 

Apphcations are invited for the above positior 
Salary in the range £A 897 to £A 1,067 per annu 
ring to £A 1,271 per annum, subject to specific: 
condinons Appointee will be responsible for th 
technical work involved in the assessment c 
wheat quality including laboratory mulling, test 
on dough quahty and experimental bread making 
Experience in this type of work essenual Ar 
poimtee should have the Intermediate BSc c 
equivalent qualification Science background a 
advantage Accommodation for marred an 
single men being erected Appomtee will t 
eligible, subject to medical examination, to contr 
bute to the State Superannuation Fund Shippin 

ares to Sydney of appointee and family will t 
paid » 

Four copies of apphcations (together with fot 
copies of testimonials and other supporting doc: 
ments) should be lodged with the Agent-Gener 
for New South Wales, 56 Strand, London, W C 
(hom whom further particulars can be obtamed 
by March 14, 1955 


UNIVERSITY COLLEGE OF 


NORTH WALES 
BANGOR 

Applications are invited for the post of Assi 
tant Lecturer in Physics The present salai 
scale, which is now under revision, 1s £450 t 
£50 to £550 per annum, and in addition the: 
are FSSU benefits and family allowances Tl 

appointment will date from October 1 1955 
Twelve copies of the application should rear 
the undersigned, from whom further particula 
may be obtained, not late: than March 15, 195 

KENNETH LAWRENCE, 
Secretary and Registrar 


INSTITUTE OF BASIC MEDICAL 


SCIENCES 
ROYAL COLLEGE OF SURGEONS OF 
ENGLAND 


BRITISH POSTGRADUATE MEDICAL 
FEDERATION (UNIVERSITY OF LONDO? 
Applications are invited for the full-trme pc 
of Senior Lecturer in Biochemistry The st 
cessful candidate will be expected to take p: 
in the teaching activities of the Department 
Physiology Facilities for research are availat 
both m the laboratories of the Department a 
the Buckston Browne Farm of the Royal Colle 
of Surgeons Salary will be within the univers 
scale of £1000 by £100 to £1,500 per annu 
together with membership of the FSSU T 
commencing salary will be determined by t 
age qualifications and experience of the success 
candidate 
Applications (three copies), together with 1 
names of two referees should be sent not la 
than March 5, 1955 to Professor David Slon 
Department of Physiology, Royal College of S 
geons of England, Lincoln's Inn Frelds, WC 
from whom further particulars may be obtaine 


UNIVERSITY OF MANCHESTER 

There is a vacancy in the Department 
Chemistry for an Organic Micro Analyst in t 
Senior Technician grade Salary at a point 
the scale £490 per annum to £590 per annu 
with membership of a superannuation scheme 

Applications should be sent to the Chief Te 
nician, The Department of Chemistry The U 
versity, Oxford Road, Manchester 13 


UNITED BIRMINGHAM 


HOSPITALS 
THE CHILDREN'S HOSPITAL, 
BIRMINGHAM, 16 

Applications are invited from men and won 
for the appointment of Biochemist (basic grad 
Candidates should possess a BSc degree w 
honours in biochemistry or chemistry or equi 
lent qualification Whitley Council salary a 
conditions of service 

Applications, with names of two referees sho! 
be sent to the House Governor as soon 
possible 


LECTURER IN MATHEMATICS, WI 
special interests ın either hydro- or aero-dynam 
or in electromagnetic theory required for Octot 
1955 For a suitable applicant the appoitni 
will be in the upper range of the salary sc: 
1e £1000 and upwards —Applications to Hi 
of Department of Mathematics, Imperial Colle 
London, S'W 7 
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APPOINTMENTS VACANT 


ELECTRONICS RESEARCH 


INTHUSIASTIC PHYSICS or ENGINEERING 
3RADUATES required for interesting RE- 
‘MARCH on ELECTRONIC CIRCUITS and 
DEVICES in Research Laboratory situated im 
leasant rural surroundings near Reading 


Every encouragement for visiting other Labora- 
ones, Conferences, ctc, and for publication of 
mginal work 


EXCELLENT OPPORTUNITIES for AD- 
7ANCEMENT within the LABORATORY and 
he VAST ENGINEERING INDUSTRIAL 
XROUP ıt serves 


Apply, in writing, to Personnel Officer, Rce- 
earch Laboratory, ASSOCIATED ELECTRICAL 
NDUSTRIES Ltd, Aldermaston Court, ALDER- 
“ASTON, Berks 


SECRETARY-LIBRARIAN 


Young lady, competent — shorthand-typist, 
tequired as Secretary to Research Depart- 
nent engaged in nutrition research and also 
© be responsible for the departmental library 
Some knowledge of science is essential and some 
lb.ary experience would be an advantage Five- 
lay week, starting salary £400 to £500 per 
innum according to experience 

Apply in writing, giving age and full details of 
wevious experence, to Research Department, 
Bovril Limited 148 Old Street, EC 1 


ARTHUR GUINNESS, SON & CO (DUB- 
in) Ltd have a vacancy for a Chemist m their 
irewing Research Laboratory, Dublin, to work 
om general analytical and brewing research 
«roblems Candidates should possess a good 
4Onours degree in chemistry, and some post- 
taduate experience Salary according to quali- 
dcations and experience There is a non-con- 
«ibutory pension scheme and other benefits — 
Applications giving full details of qualifications 
nd experience should be addressed to the Chief 
"hemust, Arthur Guinness Son & Co (Dublin), 
td, St James's Gate, Dublin 


ARTHUR GUINNESS, SON & CO (DUB- 
i) Ltd require a Chemist or Biochemust for 
hew Brewing Research Laboratory in Dublin 
‘he post will be a responsible one and will offer 
«mple scope and prospects to one interested in 
*ochemical research work Candidates should 
e under thirty years of age and possess a good 
onours degree in chemustry or biochenustry and 
ostgraduatc experience in research work Know- 
dge of enzymology would be an advantage A 
dod salary will be offered and there is a non- 
ontributory pension scheme, and other benefits 
Applications giving full details of qualtfica- 
ons and experience should be addressed to the 
"hief Chemist Arthur Guinness, Son & Co 
dublin) Ltd, St James's Gate Dublin 


MAY & BAKER LTD, DAGENHAM, 
sex, have a vacancy for a young graduate in 
«ir Biological Control Department The post 
solves mainly biological standardization of 
emotherapeutic substances —Apply initially, in 
ating stating age and qualifications, to the 
TSOnnel Officer, quoting reference No 69 


ENGLISH CLAYS LOVERING POCHIN & 
* Ltd St Austell, Cornwall, have vacancies 
the Research Department for (1) an Inorganic 
aemust with postgraduate experience, (2) a 
aduate Physical Chemist Application in con- 
ence to the Research Manager 


WKMPERIAL CHEMICAL INDUSTRIES, LTD, 
astics Division has two vacancies for Process 
eestigation Officers The work 1s that of m- 
tigation and development of processes operated 
the manufacturing plants One vacancy occurs 

a factory im Lancashire and the other at 
tories on Tees-side Candidates should have 
good honours degree ın chemistry, post- 
4duate research experience at a university 
ald be an advantage but rs not essential The 
nbination of experience in the fields of process 
earch and chemical plant operation would be 
ucularly useful The desirable age range 3s 
Gf exempt from National Service) to 30 years 
age —Applicans are requested to send full 
ars of their education and experience to the 
ff Manager TCI Limited Plastics Division 
ck Fan Road Welwyn Garden City, Herts 
{to quote reference number N/1 




















THE EDISON SWAN ELECTRIC CO, 
Ltd, Cosmos Works, Bnmsdown, Enfield, 
Middlesex, has vacanctes in its Research 
and Development Departments for 


1 Development Engineers for work on 
design and development of thermionic 
valves 


2 Technical Assistants for work in con- 
nection with design and development 
of thermionic valves 


3 Mechanical Engineers interested in the 
problems of mass production asso- 
ciated with thermionic valves 


These vacancies are the result of a rapid 
expansion in the Company's activities The 


positions are progressive and carry the ad- 
vantages of a pension scheme 


Apphcants for vacancies (1) should have 
an engineering or physics degree but ap- 
plications from candidates with HNC or 
equivalent will be considered 


Applicants for vacancies (2) and (3) 
should have ordinary NC or HNC or 
Inter BSc or equivalent 


The starting salary will be sn accordance 
with the qualifications, experience and age 
of the applicants 


Applications should be in writing and will 
be treated with the strictest confidence 


Apply to the Personnel Superintendent 


Sons Ltd , Sunglow Model Factory, Leeds, require 
Chief Chemist experienced in Preserves or Food 
Industry, able to take full analvtical and quality 
control Main specialities Jams, marmalades 
lemon curd, Christmas puddings muincemeat 
bottled and canned fruits, jellies This 1s 4 senior 
appointment and carries non-contributory pen- 
sion —Apply, giving full details present appoint- 
ment, past record, salary required etc, to Man- 
aging Director All applications treated in strict- 
est confidence 


MONKHOUSE AND GLASSCOCK, LTD 
Snowsfields London, SE1, manufacturers of 
‘*Monk and Glass" food products, have a 
vacancy for a chemist, preferably not more than 
30 years of age A good degree and experience 
with foodstuffs are required The successful can- 
didate will be in immediate charge of control and 
development work under the Chief Chemist The 
initial salary will depend on qualifications and 
expetience ‘There is a staff pension scheme — 
Applications, giving full details of career, etc 
should be addressed to the Chief Chemist 


GRADUATE CHEMIST OR ENGINEER RE- 
quired by Research Association, to apply in mem- 
bers’ factories results of research Position suit- 
able young man recently qualified or some ex- 
perience Good starting salary, excellent pros- 
pects Pension scheme —Write particulars train- 
img experience to Director British Launderers 
Research Association The Laboratories, Hill View 
Gardens, Hendon N W 4 


AFRICAN EXPLOSIVES AND CHEMICAL 
Industries Limited, South Africa, has a limited 
number of vacancies imn rts Research Department 
near Johannesburg for Physical Chemists who 
have recently graduated with at least honours de 
gree Remuneration will depend upon qualifica 
tions —Inquimes should be addressed to Mr 
R A Webb, African Explosives and Chemical 
Industries Linnted, Imperial Chemica] House 
Millbank London SW 1 


SENIOR AND JUNIOR RESEARCH PHY- 
Sicists, preferably with university or industrial 
research experience are required to undertake 
basic research work of thermionic emission and 
related aspects of surface physics Wide scope 
and good prospects for men with initiative — 
Applicants should write to the Manager, Research 
Department Metropolitan-Vickers Electrical Co 
Ltd Trafford Park Manchester 17, giving par- 
tculars of their age qualifications and experi- 
ence and suitable refcrences 


JOSEPH LUCAS LIMITED HAVE AN IN 
teresting vacancy in ther research and develop 
ment laboratores which would be suitable for a 
young graduate with honours degree in mathe 
matics or physics The work is largely of a 
fundamental nature and js concerned witb 
acoustics and mechanical vibrations Previous 
industrial experience 1s not necessary —Please 
reply giving qualifications age and any other 
relevant details to Personnel Manager Joseph 
Lucas (Electrical) Ltd Great King. Street, 
Birmingham quoting reference PM /D/59 

















DUNLOP RUBBER CO, LTD 


The following appointments are offered at the 
Research Centre, Birmingham 


PHYSICIST with good honours de- 
gree, 1s required for a post which offers 
scope both for the development of fac- 
tory instruments and for fundamental 
studies im rubber physics Applica- 
tions from students who expect to 
graduate next summer will be con- 
sidered JM 54 


OPERATIONAL RESEARCH GRA- 
duate required to conduct operational 
research work in rubber and plastics 
industry The work will be based on 
a research laboratory with facilitres for 
statistical and computational work and 
full modern techniques for investiga- 
uonal work The applicant should 
either have previous experience in this 
work or combined laboratory an 
tory experience JM55 


PHYSICISTS required for funda- 
mental textile research work Appli- 
cants should have good honours degree 
Textile experience 1$ not essential Ap- 
plications from students who expect to 
graduate next summer will be con- 
sidered JIM 56 


Applications for above positions should be made 
i] writing quoting given references and details 
of age, qualifications and experience to Personnel 


Manager, Dunlop Rubber Co , Ltd , Fort Dunlop 
CHIEF CHEMIST WM MOORHOUSE & Erdington, Birmingham 24 





MULLARD RESEARCH 
LABORATORIES 


invite applications for two types of perm- 
anent positions in its Vacuum Physics 
Laboratory In both cases the work in- 
volves research and development in the 
realm of semi-conductors, sohd state physics 
and photo devices 


(a) SENIOR PHYSICISTS to act as 
Group Leaders with several years 
of academic or industrial research 
experience, preferably but not 
necessarily, in the above fields 


(b) PHYSICISTS with honours degrees, 
to work in research and develop- 
ment teams—with or without pre- 
vious experience 




















In both cases, the positions offered are 
progressive and pensionable, and carry 
attractive salaries Candidates, free of 
national service obligations, should apply, 

quoting reference VPL (J), 

to Mr G A Taylor, 
Personnel Manager, 
Mullard Research Laboratories, 
Cross Oak Lane, 
Salfords, near Redhill, Surrey 





RESEARCH 
graduates preferably with some postgraduate or 


ENGINEERS HONOURS 
industrial research experience capable of plan- 
ning and controlling research work on a wide 
range of mechanical enmneering problems includ- 
ing materials structures, mechanisms and heat 
transfer Wide scope and good prospects for 
men with initiative Age 25 to 30 approximately 
-—Applicants should write to Manager, Research 
Department, Metropolitan-Vickers Electrical Co 
Lid, Trafford Park Manchester 17 giving a 
statement of their age qualifications and experi- 
ence and suitable references 





DENIS FERRANTI 
Bangor North Wales 
in company situated 


METERS LIMITED 
Attractive vacancies occur 
in North Wales coastal 
town for engimecrs and physicists to work 
on interesting. development projects Experience 
on optical devices, electro-magnetic equipment or 
electronic instrumentation, and degree or higher 
national certificate desirable A vacancy also 
exists for an industrial statistician to plan experi- 
ments and interpret data obtained m research 
work Assistance may be given in obtaming 
accommodation Good prospects in rapidly ex- 
panding organization —Applications ın couf- 
dence to Chief Engineer 
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THE EDISON SWAN ELECTRIC CO, 
Ltd, Cosmos Works, Brimsdown, En- 
field, Middlesex, has vacancies in its Re- 
“search and Development Laboratories for 
1 Circuit Development and Application 
Engineers for colour television 1n- 
vestigations 

2 Circuit Development and Application 
Engineers for black and white televi- 
sion development work 


3 Engineers for development work on 
television and FM amplifier prob- 
lems Previous experience in VH F 
or FM required 


4 Cathode Ray Tube Development En- 
gineers for development work on 
colour and black and white tubes 
Previous experience on cathode ray 
tube development or design required 


plication Engineers for work in con- 
nection with customer problems on 
television, radio and FM 


6 Engineer for design of test equipment 
for colour, black and white television 
and allied development work 


7 Engineers for circuit development and 
application work on transistors 


The above applicants should have a good 
engineering or physics degree or equivalent, 
but vacancies also exist for candidates with 
HNC or equivalent qualifications 


The vacancies are a result of a large 
expansion in the Company’s activities 


Good salaries will be paid to suitable ap- 
plicants, and the positions are progressive 
and carry the advantages of a pension 
scheme 


The starting salary will depend on the 
qualifications, experience and age of the 
applicants 

Applications ın writing, which will be 
treated with the strictest confidence, should 
be sent to the Personnel Superintendent 





RESEARCH PHYSICIST 


The British Jute Trade Research Association 
has a vacancy for a Physicist to assist in research 
into the fundamental principles underlying the 
processing of textile fibres into yarns the work 
primarily involves classical physics, and appli- 
cants should possess a good honours degree The 
commencing salary will be fixed in accordance 
with the qualifications and experience of the 
person selected and FSSU provision will be 
available 

Write, mving full details to the Secretary, The 
British Jute Trade Research Association, Kın- 
noull Road, Kingsway West, Dundee 


ASSISTANT WITH TECHNICAL QUALI- 
fications required by Metropoltan-Vickers Elec- 
trical Co Ltd, Trafford Park, Manchester, 17, 
to train as Industrial Information Officer Ex- 
perience of this type of work 1s not essential 
Salary will depend on qualifications and experi- 
ence and will be progressive —Write, giving full 
particulars, including age sex, nationality educa- 
tion and experience to Personnel Manager mark- 
ing envelope "H2" 


ABSTRACTOR REQUIRED FOR ENGIN- 
cering and physics subjects by Metropolitan- 
Vickers Electrical Co Ltd Trafford Park, Man- 
chester 17 Progressive opportunities for one 
who has ability for concise expression, 1s inter- 
ested in new developments and in writing up 
technical matter — Enginecring experience would 
be an advantage intially, but experience in ab- 
stracting not essentia —Apply, in writing to 
Personnel Manager giving details of technical 
qualifications, experience if any and present 
salary Mark envelope "F1" 


MATHEMATICIAN (GRADUATE) IS RE- 
quired for the solution of problems arising in new 
applications of diesel engine injection equipment 
The work involves the use and refinement of a 
digital computer programme Industrial mathe- 
matical experience 1s desirable National Service 
must be over Salary according to qualifications 
and experience Pension. scheme —Apply in 
writing to the Personnel Manager Ref R 16, 
CA V Limited, Warple Way, Acton W 3 


COMPANY ON SURREY BORDERS OF 
London engaged in packaging industry require 
Research Engineer Physicist preferably but 
chemical experience useful Knowledge of paper 
converting would be advantageous but not essen- 
tial —Apply in writing to Box N 832 c/o 191, 
Gresham House, EC2 





UNICAM INSTRUMENTS, LTD 


Applications are invited from electronic 
engineers for positions in the develop- 
ment and inspection. departments of Unicam In- 
struments of Cambridge This company is en- 
gaged in the manufacture of important instru 
ments, combining original optical and electronic 
design, which are much in demand for academic 
and industrial research and process control the 
world over Good salaries according to qualifi- 
cations will be paid —Applicants should send full 
details of age, education and experience, to the 
Personnel Manager, Unicam Instruments Lid, 
Arbury Works, Cambridge 


MECHANICAL AND CHEMICAL 
ENGINEERS 


Courtaulds, Limited Chemicals Division, re- 
quires two graduate Mechanical Engineers and 
one Chemical Engineer for investigational and 
development work near Manchester The work 
is of an original nature in connexion with the 
development of chemical plants and processes for 
which a real interest in and potential talent for 
engineering development work as applied to large- 
scale chemical plant 1s of paramount importance 
The Mechanical Engineers must have served an 
apprenticeship for at least two years, and all 
candidates must have had practical works experi- 
ence Honours degree men preferred Age 25 
to 35 c 

Candidates should write for a dctailed form of 
application to the Director of Personnel Cour- 
taulds, Lunited, 16 St Martin’s-le-Grand, Lon- 
don, ECI, quoting the reference number H8 
for Mechanical Engineers and H 9 for the Chemi- 
cal Engineer 


CHIEF CHEMIST REQUIRED BY FIRM 
speciahzing in the rare metals to supervise both 
routine and research laboratories PhD or 
eqinalent degree with some industrial experience 
Commencing salary £1,500 per annum Con- 
wibutory pension scheme —Box 636 T G Scott 
ang Son, Ltd , 143-147 Regent Street, London 


RESEARCH LABORATORIES OF A MAJOR 
oil company have a vacancy for a first-class 
electronıcs engineer The position, which 1$ a 
new one, involves the establishment of mainten 
ance procedures for modezn analytical instruments 
and the design and application of control instru 
ments for pilot plant, test engimes and analytical 
work Applications for this position are invited 
from first- or upper second-class honours gradu 
ates in physics, chemical or electrical engineering 
who have had a minimum of five years’ experience 
in the application of electronics to mdustria! 
and/or laboratory instrumentation The salary 
offered will to some extent be dependent on the 
qualifications of the successful candidate, but ıt 
will be at a level commensurate with the responsi 
bilities of the job The position 1s permanent and 
pensionable —Write in first instance to Box 643 
T G Scott and Son, Ltd, 143-147 Regent Street 
London, W 1, giving brief details of education 
and experience 


GRADUATE CHEMIST, METALLURGIST 
or Chemical Engineer required, to deal with prob- 
lems relating to the installation of electroplating 
plant and process control — App'icants must have 
completed military service and be willing to travel 
—Apply Electro-Chemical Engineering Co, Ltd, 
161 Queens Road, Weybridge Surrey 


CHEMISTS AND PHYSICISTS REQUIRED 
for the preparation and evaluation of luminescent 
materials for use in a new project Men of 
graduate standing with relevant experience are 
needed Salary im accordance with qualifications 
Location near Northampton—Box 641, T G 
Scott and Son Ltd 143-147 Regent Street, 
London W1 


JUNIOR TECHNICAL ASSISTANT RE- 
quired by London Chartered Patent Agents with 
a view to training for qualifying as a patent agent 
Degree standard in electrical or mechanical en- 
gineering — Write, giving details of age, experi- 
ence etc, to Box No 5952 c/o White’s Ltd, 
72178, Fleet Street, EC4 


IMPERIAL CHEMICAL INDUSTRIES, LTD, 
Lime Division has vacancies for Research Che- 
mists (age range 26-35) Candidates should have 
a PhD, MSc, or at least an honours degree 
1n physical and inorganic chemistry —Apply giv- 
ing full particulars to the Division Staff Officer, 
Royal Exchange Buxton 


LADY CHEMIST, GRADUATE OR HNC 
required for analysis of electroplating and allied 
solutions —Apply, Electro-Chemical Engineering 
Co, Ltd, 161 Queens Road Weybridge Surrey 




















COTTAGE LABORATORIES 
LIMITED 


have a number of vacancies for scientific 
and engineering appointments at both 
Senior and junior levels, to undertake 1n- 
teresting and original development work 
Applicants should possess experience in 
at least one of the following subjects 


Light Mechanical Engineering 
Electromechanical Servo Systems 
Electronic Circuit Design 


and for some of the posts a knowledge of 
physics would be an advantage Candr 
dates for the senior grades will, in addt 
tion, be expected to hold adequate quali. 
fications ın the appropriate subjects The 
appointments will carry salaries commen- 
surate with the duties and responsibilities 
involved, and are pensionable after one 
year's satisfactory service 


Excellent opportunities for progressive 
positions in an expanding organization are 
available to those with real ability and 
Initiative 


Five-day week, with good holidays and 
sick pay The laboratories are fully pro- 
vided with modern equipment and are 
situated in pleasant country surrounding: 
on the main Portsmouth Road with gooc 
public transport services from Guildford 
and Kingston passing the premises 


First-class canteen, sports club and re 
creational facilities 


All applications should be addressed t 
the Technical Manager at Portsmouth Road 
Cobham, Surrey, giving full details o 
qualifications, previous experience anc 
salary required, and will be dealt with jr 
strictest confidence 





THE BRITISH PETROLEUM COMPA 
have vacancies in their Production Research 
Development Establishment at Kurklington : 
ın the Nottingham area, for -Honours Gradu: 
trained in physics and/or chemistry, and pre 
ably, but not essentially, with two or three ye 


experience in industry The work is concer 
with problems which arise in the exploitation 
oil reservoirs The properties of reservoir ro 
includiag pore, surface and electrical cha 
teristics and of the fluids they contain, are stuc 
to determine the factors which influence flow 
oil gas and water underground, this infor 
tion ıs applied in studying the behaviour 
individual producing fields with special refere 
to recovery efficiency Supporting investigati 
cover borehole surveying comprising the la 
forms of electrical and radioactivity loggi 
modern high pressure techniques are used in 
serving the phase behaviour of the fluids ur 
reservoir conditions Interpretation of exr 
mental and field data calls for some mathema! 
ability Opportunities arise for staff to follow 
investigations in the field, consequently ca 
dates should be prepared to work abroad as 
when the need arises Age under 30 ye 
Good pension scheme Salary according to 
and experience — Write, stating age and full 
tails of qualifications, quoting H 3129, to ` 
7273, c/o 191 Gresham House, EC2 


BOOTS PURE DRUG CO LTD  HAVI 
vacancy in the Pharmacology Division. of 
Research Department for a young gradu 
preferably with some research experience 
successful applicant will be engaged in pharm: 
logical and toxicological investigations Sa 
in accordance with qualifications and experienc 
Applications to Personnel Manager, Station Su 
Nottingham 


STATISTICIAN REQUIRED FOR OPE 
tional Research into production contro! probl 
of a large steelworks in the Sheffield area 
work involves variance analysis, etc , of macl 
behaviour, set in the study of stochastic proce 
of flow A knowledge of queue theory is des 
and the ability to handle time series incluc 
auto-correlation The applicant should be m 
ested in the Monte Carlo treatment of synth 
data and in such economic developments as gi 
theory, activity analysis and linear programm 
He/she will probably hold, or be about to g 
a degree in mathematical statistics, and sh 
apply in fullest detail (referring to breadth 
interests and stating salary expected) to the ] 
duction Control Officer, Box 629, T G Scott 
Son, Ltd , 143-147 Regent Street, London, W 


February 12, 1955 


NATURE 


edi -~ 





THE SHELL PETROLEUM COMPANY, 
Limited has following openimss at their Re- 
search Centre Thornton-le-Moors, Cheshire, for 
A) Organic Chemists, positions involving applica- 
ional work on the Company’s products, and will 
‘oncern studies 1n the fields of organic synthesis, 
wdrocarbon analysis or general oil chemustry 
vandidates should possess good honours degree or 
quivalent (B) Physical or Organic Chemusts, 
teferably with postgraduate research experience 
nd an interest in mass spectrometry The work 
3 concerned with application of a mass spectro- 
jeter to research on gaseous, volatile and higher 
oiling hydrocarbons A working knowledge of 
lectronics and mathematics, including the use of 
alculaung machines, 1s essential, and general 
lterest in the use of fuels and lubricants would 
e an additional advantage — Starting salary ac- 
ording to qualifications and experience — Attrac- 
ve pension benefits —Apply in writing, giving 
ge full details of experience and qualifications 
o whether applying for (A) or (B) to Staff 
F'epartment R/2, Shell Petroleum Company, 
umued, St Helen's Court London EC3 


tt eee ese a ee 
SEVERAL WELL QUALIFIED INORGANIC 
r Physical Chemists wanted for a special group 
1 the research orgamzation of a major chemical 
xampany Men are required with high technical 
tuative and sound knowledge who are interested 
| original development work im inorganic and 
rgano-metal fields At least one of the appornt- 
rents will carry a salary of up to £1,500 per 
nnum Applications are invited, giving com- 
rehensive information as to age background and 
«perience, to Box 646, T G Scott and Son, Ltd, 
13-147 Regent Street, London, W 1 


BRITISH CELLOPHANE, LID, BRIDG- 
ater, Somerset, invites applications. for the fol- 
"wing posts Research Chemist Male graduate, 
2e 20 to 40 The post 1s concerned with the 
flection of compounds for milling and calander- 
ig of polymers for plastic films Please quote 
ef No R37N Research Physicist Male 
raduate, age 20 to 40 The duties involved will 
e laboratory experimental work on the properties 
ad uses of packaging films Please quote Ref 
fo R38N Thee is a contributory pension 
ind scheme —Five-day — week -~Applications 
1ould be addressed to the Personnel Officer, stat- 
ig qualifications, expirience and salary required, 
ad quoung appropriate reference number 


Advertisers please note You must add 


“ Apply Employment Exchange" unless the 


employment advertised or the workers re- 
quired are excepted under the Notification of 
Vacancies Order 


PETROLEUM COMPANY REQUIRES TECH- 
nical personnel having first-class qualifications for 
the following posts in its U K research depart- 
ment in the environs of London 1 Industrial 
Chemist or Chemical Engineer, aged 30 or over, 
with considerable plant experience, preferably in 
the petroleum industry, and interested in design 
and operation 2 Young Physicist or Physical 
Chemist of imtiative and zest and sound know- 
ledge of mathematics 3 Young Graduate Che- 
must, with first- or second-class honours in chemis- 
try and interested im organic chemistry The 
intention is {to offer attractive. remuneration to 
the fullest extent justified by ability, qualifications 
and experience, there ts a generous non-contri- 
butory pension scheme —Applications, giving full 
details and stating salary required to be addressed 
to Box N 823 c/o 191 Gresham House, EC 2 


THE BRITISH LEATHER MANUFAC- 
turers’ Research Association has the following 
vacancies (1) Graduate with experience of re- 
search on dyemg or dyestuffs with a knowledge 
of the technology of dycing either leather or 
textiles (PSO) (2) Graduate (physical or 
organic) to work on leather dyemg (SO) (3) 
Graduate Gnorganic or physical) with research 
experience, to work on fundamental aspects of 
chrome tanning (SSO) (4) Graduate with re- 
search experience to work on the measurements 
of the physical and mechanical properties of 
leather (SSO) Starting salaries dependent on 
age, qualifications and experience SO, £450 
by £25, SSO, £600 by £50, PSO £1,000 by 
£50 to £1,350 Benefits under F S S U —Apph- 
cations. to Director. of Research BLMRA, 
Milton Park, Egham, Surrey 


APPLICATIONS ARE INVITED FROM 
young Physicists possessing honours degree for 
work on the development of transistors Post- 
graduate work on semu-conductors and solid state 
physics would be an added qualification Labora- 
tories in ideal country surroundings —Applica- 
tions to Personnel Manager, Standard Telephones 
and Cables Ltd, Ilminster 














SENIOR PHYSICIST WANTED BY FAC- 
tory on the Surrey Borders of London engaged 
in packaging —Apply, in writing, staung age, 
experience, etc , to Box N 831, c/o 191, Gresham 
House, EC2 PNG 


APPOINTMENTS WANTED 


PHD, MALE, EMPLOYED ABROAD, UN- 
able to rejoin post until summer, desires tempor- 
ary position, preferably with research team, in 
non-industrial region Experience on microbio- 
logy, carbohydrates and other organics Publica- 
tions Reads several languages Suggestions 
welcomed —Box 644, T G Scott and Son, Ltd, 
143-147 Regent Street, London, W 1 


GRANTS & SCHOLARSHIPS 


ROYAL HOLLOWAY COLLEGE 
(UNIVERSITY OF LONDON) 
POSTGRADUATE STUDENTSHIPS«mscnédtm 
Studentships of £40 eligible for supplementation 
by the Ministry of Education are offered for the 
Session 1955-56 with the possibility of renewal 
for a second year, to men and women who are 
graduates (in arts or science) of any university 
Studentshups of £60 eligible for supplementation 
by the Ministry of Education are offered for the 
Session 1955-56, with the possibility of renewal 
for a second year, to women who are graduates 
(n arts or science) of any university Particulars 
may be obtained from the Registrar 
Applications should be forwarded to the Prin- 
cipal, Royal Holloway College, Englefield Green, 
Surrey, not later than June 7, 1955 The awards 
will be made in the latter part of July, 1955 


MISCELLANEOUS 


ELECTRONICS APPLIED TO INDUSTRY 
Learn the basic principles and applications with 
our modern self-study course Experimental 
work included if required —Free Brochure from 
EMI Institutes Dept N56, London, W4 
(Associated with HM V ) 


TRANSLATIONS FROM GERMAN AND 
French of scientific and technical matter Com- 
petently carried out —Box 645 T G Scott and 
Son, Ltd 143-147 Regent Street London W 1 





THE *BACTIL" 
BINOCULAR 
MICROSCOPE 


The ideal form of binocular 


microscope using objectives of 
all powers. It can be selected 
with either a Flat Top or a Circu- 
lar Rotating Mechanical Stage. 


Write for List 1A 


W. WATSON & SONS 
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LTD. 313 HIGH HOLBORN, LONDON, W.C.1 
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^UNITORS" 


Inter-unit connectors for 
4 to 25 contacts 









RINETED INTO COLLAR 














BODY 
SIZE 
Vat RATS TO [ S 
L 653 | 7/16" x l 
vee 4 13/32" PREVENT ROTATION 
L 654/ a | 131/64" x d 
P&S 37/64 siping MOULDING 
Less) | n Ly x 
P S 27/ 32” SLOTS CLOSED 
L 656/ PARDENED 
ae 18) 2” x 27/32 
L 657; 12” x SOCKET FIRMLY 
pas | 25 13/16” noutoa 





f 
TIN DIPPED AFTER BEING 
RIVETEO INTO COLLAR 


Working volts 500v Peak, 
pin to pin 


Unitors facilitate the uncoupling of sub-assemblies for 
servicing or replacement — Each consists of a block of plugs 
and one of sockets, arranged so as to be non-reversible 
Pins are of high grade brass silver-plated, sockets of 
differentially hardened berylhum copper Normal pins 
carry 3 amp, but each block has two larger pims carrying 
io amp each 


BINOCULAR 
MICROSCOPE 


| 
with intense illumination 


for manipulation and 
operation 


The well known Stereomicroscope, with its long, 
fixed working distance and rotary change of 
magnification, has been fitted with a co-axial 
illuminating system, mounted upon a balanced 
stand, and applied to several branches of 
medical work A photographic attachment 1s 
also available 


Its advantages in use merit consideration for 
many branches of biology 


RAYNER 


100 NEW BOND STREET, LONDON, W1 
Telephone GRO 5081 
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SINGER 


Micromanipulators 


Singer (High-power) Micromanipulators 
are suitable for use under magnifications 
of from x 100 to x 1,000 diameters plus, as 
described by Barer and Saunders-Singer in 
the Quarterly Journal of Microscopical Science, 
Vol 89, pp 439-447, December, 1948 


Singer Microdissectors (Low-power Micro- 
manipulators) are suitable for use under 
magnifications of from | to x200 dia- 
meters and are described by Barer and 
Saunders-Singer in the Journal of Scientific 
Instruments, Vol 28, pp 65-68, March 1951. 


SINGER INSTRUMENT COMPANY LTD. 


83, London Street, Reading 
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STRAIN-VIEWING 
POLARISCOPE 


Full wave retardation analyset 
for 5800 A gives most sensitive 
colour indication of strain 
Field and sight aperture 14” dia 


Dimensions 63^ x 54^ x $^ IG NITRO NS 

Price £11 16s 6d 

As above but without colour 

analyser showing strains against a E 

black field Price £4 15s, 0d. 7 HIGH-SPEED 
HEAVY-CURRENT 


Immediate Delivery 


€ 
H. S. B. MEAKIN, LTD., 36, Victoria Street, S.W.! 
SUPPLIERS OF POLAROID PLASTIC and GLASS Tel : Abbey 6713 





ELECTRONIC 


* CONTACTORS" 


A complete range 
for use in 
Electric Resistance 
Welding Equipment 


T.P.N. teipnospuopyrivine NUCLEOTIDE 
FROM LIVER or YEAST 


and other SIGMA brand products are now available 
Ask for list SIGMA 8. 


GEORGE T. GURR LTD. 
136-138 NEW KINGS RD, LONDON, SW6 
The Microscopical Stain People 










Interchangeable with American 
Ignurons sues 4. B. C. D 
without modification to your 
equipment, 


4 «4 4 «4 GRATICULES 


We are now using so many modern methods of processing 
scales, masks and other graticules on glass that we can find 
a solution to most glass engraving and printing problems 





PATON HAWKSLEY BRITISH THOMSON-HOUSTON 
Din Me Antea RAs London, Né. KEYNEHIAH 24 COMPANY LIMITED, RUGBY, ENGLAND es 
Thermometers... "CUSTOM BUILT" 
hydrometers . . . Hot Air O 
SCIENTIFIC INSTRUMENTS ot ir ven 






Made to IP, BSS, STCPT & ASTM PIENE 
> NPL Certificates if required. 


and Steriliser 






Other LTE 
Products— 
Incubators 


Universal 
Bati 


Soxhlet 
Heaters 


Thermostatic 
Baths 


Dyepot Baths 


Brewer’s 
Mash Baths 


«p ATRA” 
umidit 
Interior 36m X18m XI8ın Cabinet 


Also stocked 1n 3 standard sizes which 
are available for one month on test 
approval . 


Illustration on request to 


LABORATORY THERMAL EQUIPMENT L° J 


GREENFIELD, NR OLDHAM, ENGLAND 
Telephone Saddleworth 552 








Set of Short Range, Short Stem thermometers made 
to B.S 1365 1951 In morocco leather case 





Phone Telegrams 


Lem EST. 7ECOn 1888 Souphone, 
G. H. ZEAL Lr. 


LOMBARD RD , MERTON, LONDON, S.W.19 






NATURE 


February 12, ,1955 













IF YOU WANT TO PROJECT 


35mm. film strips, 2"x 2” or 34x 31" slides, 
Continental slides, micro slides, specimens, 
models, drawings, blueprints, photographs, 


graphs, etc., eic. ... 






THERE IS ONLY 
ONE ANSWER 


*EPIVISOR" 


(Registered Trade Mark) 


EPIDIASCOPE 





This versatile instrument enables you to project 
greatly enlarged and perfectly defined images of flat 
and solid objects, as well as film strips and slides Tt 1s 
indispensable ın research and in training Full details 


* will gladly be sent on request, together with the name of 


your nearest dealer, who will be pleased to demonstrate. 


Sole Wholesale Distribusors . 


NEVILLE BROWN & CO LTD, 77 NEWMAN ST, LONDON, W. 








Precision-built Microscope 





The Hallmark of a én DR 


THE 


PRIOR 


“UNIVERSAL” 
BINOCULAR 
MICROSCOPE 


A precision tnstrument 
made by Specialists 
for Specialists. 


* 


Available with Vertical 
Binocular and Monocular 
Bodies 
Flat Top or Circular ro- 
tating mechanical stage 
Standard Objectives and 
` Eyepieces of all powers 





$ 


Details on Request 


| W. R. Prior & Co. LTD. 


NORTHGATE END BISHOP’S STORTFORD 
HERTFORDSHIRE 











ENDECOTT’S 


rb: 
$c 


Standard Test Sigg : 






Accuracy / 


Accurate sampling or testing is essen- 
tral and Endccott's Test Sieves are 
guaranteed to conform to specifica- 
ton The patent sieve body contains 
No crevices or blind spots to impair 
test efficiency Durability is assured 
by attachment of the wirecloth direct 
to steve frame, giving uniform tautness 
and long life Standard sizes are 
available from stock, special require- 
ments can be satisfied promptly 


Test Sieve Vibrators 
Pocket Interchanger Sieves 
Write for literature 


ENDECOTT'S (FILTERS) LTD 


251, Kingston Road, London, S W 19 
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For radiation measurements 
e ultraviolet . 


BUILDING BLOCKS ‘w= 


If you have a problem in radiation measurement, there 1s a 
Building Block combination to help you Building Blocks are 
unitized components, covering a wide spectral range, that 
can be assembled mto an infinite number of combinations, 
each designed to meet particular problems. 
For example, with standard Perkin-Elmer parts it 1s possible to construct 
universal spectrometers covering the visible, ultra-violet and infrared 
regions; micro-spectrophotometers, high resolution grating 
spectrometers, Rapid Scan Monochromators, Raman, and many 
other instruments utilzmg monochromatic radiation 
Write us your problem m radiation measurements—or choose 
your building blocks from the hst below. 
{The Perkin-Elmer Corporation, 890 Main Avenue, Norwalk, Conn. 


Standard Building Blocks 


€ 
« 


Sovrces Amplifiers 
Hydrogen lamp (2100 A—3600 A) and Thermocouple Preamplifier 
E Power Supply Photocell Preamplifier 
Tungsten Ribbon Filament (0 350 micron— Model 81-A 13 cps Amplifier 
27 microns) and Power Supply External 13 «ps chopper and roctifier assembly 
Globar (1micron—40 microns) and 
Power Supply 


























Automatic Operation 


Sourco Focusing Assemblies Wavelength drive and control $ystom 
Single Beam Globar Source Assembly Electronic Servo Slit programming system 
Multiple Source Assembly String slit drive 

General purpose source assembly 

Direct ratio twin beam source assembly Miscellaneous Accessories 
Monochromators (Prism or Grating) Infrared Polarizer and Rotable Cell Mount 
Model 99 double pass Specular Reflectance Attachment 


Model 83 single pass Infrared Microscope Attachment 

Detectors 3 Mirrors and Mounts 

Photomultiplier Tube (2100 A—7000 A) Standard t ters M. d Mount: 
Lead Sulfide Cell (0 4 micron—2 7 microns} Of axis Rrr yoy t end 2U] bi 
High speed thermocouple (1 micron— 


40 microns} Special Sampling Accessories 
Detector and Exit Optics Adjustable long path gas cell (10 meters) 
External PbS and Thermocouple Mount Horizontal cell mount with heated stage 
> External Photomultiplier Mount and power supply 
Internal Photomultiplrer Mount High pressure cells 
Cassegrain Condensing System Evacuoble KBr pellet die 
General purpose exit optics assembly Microcells 





For Optical Design Electro Optical Instruments 


| PERKIN BZ ELMER 
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Re MICROSCOPE i 





CIRCLES WITHIN 
CIRCLES 


Concentric Circle Eyepiece Graticules have 
many specialised uses, particularly for en- 
gineers We have two similar patterns 
progressing in diameter from 05 to 12mm 
(Ref E 22), and from 1/64 1n. to 3/8 in (Ref 
E 23) in steps of 05mm and 1/64 m respec- . 
tively, each circle being numbered 


As usual, the sharply defined 1mage is 
protected by a cover glass, and graticules 
edged to 21 mm to fit the eyepiece of a 
standard microscope are normally available 
from stock 
Complete list of Eyepiece and Stage Micro- 

meters from 


A 


UNIVERSAL 










A complete apparatus for the 
microscopic examination of 
metals by all forms of illumin- 
ation including vertical phase 
contrast and by visual, projec- 
- tion and protographic means. 


' 


\Graticules 


ee LIMITED 
57-60 HOLBORN VIADUCT, LONDON, E.Cl 


Grams Rheinberg, Cent, London 





be 


_ "Complete descriptive booklet on application 


“R & ] BECK LTD: e MORTIMER qm Phone CBNtral 2717/8 


MUIRHEAD 
MAGSLIPS 
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Green's Folded Filters 


Always buy your Filter Papers for 
ready folded, they are uniform REMOTE CONTROL . 


and-pure and 


SERVO MECHANISMS 


Write for Publication 7580 


Write for price list NG 


7 106 

J. BARCHAM GREEN Lr». || MUIRHEAD & CO. LIMITED 
Maidstone * England PRECISION ELECTRICAL INSTRUMENT MAKERS 
BECKENHAM - KENT - ENGLAND 


Printed in Great Britain by Fisner, Knicut & Co, Lap, The Gainsborough Press, St Albans, and published by Macmittan & Co, LIMITED 
at St Martin's Street, London, W C 2, and Sr Martin’s Press, Inc , 103 Park Avenue, New York 17, N Y , U S.A S Saturday, February 12, 1955 
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PHASE CONTRAST 
OUTFITS 


e For excellent performance at modest 
cost 














HEATHWAY 
GLASSWORKING LATHES 


are known throughout the world 


e Fit Baker or other microscopes made 
to accepted standards 


e Available in powers x 10, x 40, x 100 
e Outfits from £28 l0s 
e Complete instruments from £62 4s * 





BENCH MOUNTING MODEL 





* Other Models available * May we have your enquiries? 


HEATHWAY MACHINERY CO. LTD. 
UxBRIDGE ROAD, HILLINGDON, MIDDLESEX 
TELEPHONE UXBRIDGE 6345 


€ ÀGÀ————ÁÁ' à 
QF HOLBORN LTD. EST. 1765 


METRON WORKS, PURLEY WAY 
CROYDON, SURREY (CROydon 6644) 


- London Showrooms: 244 High Holborn, W.C.1 
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THE NEW B.T.L. VAN SLYKE 
GAS ANALYSIS APPARATUS | 










The Van Slyke Standard Manometric gas analysis apparatus has been com- ) 

pletely redesigned to conform to modern practice and the following features i 
are of particular interest 1 

€ Glass water Jacket 1s illuminated to give a clear view of the shaking pipette j 

€ Manometer fitted with illuminated meniscus-reader for accurate readings P 

€ Easy adjustment of manometer and connecting tubes 

@ Totally enclosed motor and drive mechanism > 

€ Rotary rheostat for control of shaking speed from a maximum of 200 per minute EN 

9 Timer and alarm buzzer can be fitted as an extra 

Price £60 or with timer £70. Immediate Delivery. Full details will be sent on request 


BAIRD & TATLOCK $ 
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These examples are but a few of the 
many specific applications of mercury 
vapour pumps which we manufacture 
fo meet every research and industrial 
xequirememní—complete, if necessary, 
with valves, traps, backing pumps and 
lines and all accessories. 


A new addition to our range is the 
MODEL 2M4, a very high backing 
pressure pump which can be isolated 
from the backing line for very long 
periods without loss of pumping speed. 


ULTIMATE VACUUM: 10°? mm.Hg. 


W.EDWARDS 


(LONDON) LTD 


MANOR ROYAL - CRAWLEY SUSSEX 


CRAWLEY 1500 ({Olines}) EDCOHIVAC CRAWLEY 
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The WHEN? and WHY ? 
of MERCURY VAPOUR PUMPS 


PUMPING AGAINST VERY 
HIGH BACKING PRESSURES 


GAS "SAMPLING" 


MAKING RHODIUM MIR- 
RORS BY VACUUM EVAP- 
ORATION 


EVACUATING SYSTEMS 
CONTAINING PHOTO - 
SENSITIVE OR SECOND- 
ARY-EMISSION SURFACES 


EVACUATING MERCURY 
ARC, MERCURY VAPOUR 
LAMPS, ETC. 


PUMPING CHEMICAL 
GASES AND VAPOURS 


PRODUCTION PUMPING 
OF MINIATURE RECEIVER 
VALVES 





" BRANCHES GLASGOW & TORONTO 






Achieves very high boler 
pressures without flud?de- 
composition. 


No decomposition products 
of the fluid to mingle with 
sample gas 


This metal is extremely 
sensitive to oil vapour which 
causes discolouring 


The mercury pump com- 
bined with the hqud ar 
trap keeps system entrely 
free from contaminants 


Mercury is already in sys- 
tem. No liquid air trap 1s 
necessary. 


Many chemical gases will 
attack organic fluids. 


Ability to withstand rough 


usage on ultra-quick pro- 
duction cycles 


AGENTS THROUGHOUT THE WORLD 
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CASELLA 


TEMPERATURE & HU 


MIDITY RECORDERS 


for 


* ACCURACY 


The instrument illustrated is our recently improved 
model incorporating a bimetallic coil which gives a more 
rapid response to temperature changes and therefore 
more accurate recordings. It can be supplied with daly 
or weekly charts to a wide variety of ranges 


C. F. CASELLA & Co. Ltd. 


REGENT HOUSE, FITZROY SQUARE 
LONDON, W.I 


Telephone XEUSton 3944 


Member Scientific Instrument Manufacturers Association of Great Britain 


“The mean for these experiments 
gives 7507 We therefore con- 
sider 75 as the true number 
indicated by these experiments 
for the atomic weight of carbon 
It ıs remarkable that this number 
was fixed upon theoretically by 
the English chemists and has now 
been confirmed by experiments ” 


DR MARCHAND OF BERLIN made this statement 1n a 
letter recorded 1n the first volume of the Proceedings 
of the Chemucal Society (1841), challenging the 
claim of Liebig and Redtenbacher to have established 
75 854 as the correct atomic weight for carbon. 
In those days atomic weights were related to oxygen 
as 100, and ıt is notable that the 1951 atomic weight 
for carbon calculated on this basis 1s 75 063 com- 


- 


e RELIABILITY 


e ROBUSTNESS 


The Thermograph 








pared with Marchand's figure of 75 07 derived from 
the combustion of diamond and graphite 


Dr Marchand, whose methods were simple 
and direct, would have welcomed the convenience 
and accuracy of ‘AnalaR’ reagents It is even 
possible that they would have assisted the highly 
elaborate analytical work of Liebig and Redtenbacher 
to a more successful result 


LABORATORY B-J)-H{ cHEMICALS 


THE BRITISH DRUG HOUSES LTD, BDH LABORATORY CHEMICALS GROUP, POOLE, DORSET 


LOPS 
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With the 


: SEEL” FLAME PHOTOMETER 


also invaluable for calcium and lithium 
determinations 


Full details of this and other photoelectric instruments 
and photocells sent with pleasure : 





THE PRODUCTS OF 


EVANS ELECTROSELENIUM LTD 
SALES DIVISION 25 HARLOW ESSE: 


Representatives for sales and service 


Manchester area —Messrs A. M Lock & Co, Ltd, Crompton Street, Chadderton, Oldham 
North of England —-Messrs Electricals, Ltd, [4 Claremont Place, Newcastle-upon-Tyne, 2 
Scotland  —Messrs, Atkins Robertson & Whiteford, Ltd , 92-100 Torrisdale Street, Glasgow S2 
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SCALAMP FLUXMETER 


Excellent design and the selection of the most suitable materials are 
combined to give this new FLUXMETER a truly outstanding per- 
formance. The drift rate with a search coil of 10 ohms or less 1s 
0.1 per cent. A two speed *'return-to-zero" control s fitted enabling 
measurements to be made with rapidity and ease. A spirit level and 
levelling feet facilitate setting-up and the automatic and manual coil 
clamps safeguard the suspension in transit. The illumination of the 
lamp bulb 1s effected either by an external 4-volt battery or by mains 
supply through the built-in transformer. Two search coils of mean 
diameter 1 cm and of area turns of 10 or 100. cm.? are available. 


Please write for our descriptive leaflet quoting Cat. No NT. 8834 


OUR NEW ILLUSTRATED CATALOGUE IS AVAILABLE ON REQUEST 


I 
SCIENTIFIC( è) (AinsTRUMENTS 


W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 
55 
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In the interest of 


In the field of scientific 
photography, where performance 
must be capable of prediction and 
control within close limits, the 
consistently high quahty of Ilford 
products has more than usual 
significance This accounts for 
the regular use of Ilford sensitised 
materials by scientific and 
industrial research organizations, 
both great and small, ın every 
part of the world 





ILFORD LONDON 
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1 L F 0 R D PHOTOGRAPHIC MATERIALS 


in the Service of Science 
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Special purpose Cathode Ray Tubes 
for Research and Industry 


A range of cathode ray tubes 1s available for use 
in specialised applications such as the observation 


and recording of high 
na, where 


speed transient phenome- 


the high capacitances and other 


Lmutations of the usual type of instrument tube 
would result m distortion or complete suppression 


of the trace 


Typical applications of these special tubes include 
lugh voltage cable testing msulator overload and 
breakdown testing, cable fault finding by quasi- 


radar technique and 


the investigation of high 


voltage switching phenomena 
They are also suitable for use in laboratory oscil- 


loscopes 





Brief details of some of the more popular types are given 
below The tubes are of the all-electrostatic type, with 
heater ratings of 4V, | OA (approx ) 


401 CAHA 

408 CAHA 

Rating 

Va3 (max) |5kV 
pda3  35kV 

Sx (av ) 0 090mm/V 

Sy (av ) 0 100mm/V 


4cm dia high vacuum monitor 
tubes with one stage of post 
deflection acceleration. For use 
in laboratory oscilloscopes, 
multi-channel stratn-gauge re- 
cording equipment, etc. 


408 CAHA. Killed blue— photographic 


Base B9G (pressed glass) 


908 BCC 

Rating 

Va3 (max ) 10kV 

Sx (av } 400/Va3 mm/V 

Sy (av 750/Va3 mm/V 

Screen Killed blue— 
photographic 

Base BI2D 


YHE GENERAL ELEC 


A 9cm dia flat screen high 
speed recording tube with a 
low capacitance deflecting sys- 
tem The connections to the 
plates and final anode are 
brought out through side-arms 
Writing speeds of the order of 
30,000 km/sec are possible, 
and transients of the order of 
10-9 sec may be recorded 


e0e(00600006000000000000000000090 09 O O; 





908 CARA 


Va3 4kV 

Vpda 8kV 

Sx e ) 0085 mm/V 

Sy (av) 0 12 Head 

Screen Killed blue— 
photographic 

Base BI2D 


1601 ABC 

Va3 (max) 5kV 

Sx  560/Va3 mm/V 

Sy  1100/Va3 mm/V 

Screen Green — 
visual 

Base Bi2D 


1608 BCCA 


Sy (av ) 
Screen Killed blue— 

photographic 
Base BI2D 


A 9 cm dia flat screen high 
speed recording tube with 
one stage of post deflection 
acceleration For use where 
the special features of the 
908 BCC cannot be em- 
ployed to full advantage 
The Y plate connections and 
final anode are brought out 
through side arms 


A l6cm dia flat screen high 
speed oscillograph tube 
The construction 1s of the 
low capacitance type with 
the deflector plates and final 
anode connections brought 
out through side arms 


A l6cm’ dia flatscreen tube 
of similar low capacitance 
construction as the 908 BCC, 
but with three stages of post 
deflection acceleration This 
tube will achieve similar 
writing speeds and record- 
ing periods as the 908 BCC, 
and ts recommended for use 
where the deflecting poten- 
tials available are limited 


Aiternative screens are available includ- 
mg long after-glow and wlute and blue 


alummused types 


Other types of special tubes are avai- 


able including 


Double gun tubes Storage tubes 
Television monitor tubes 
Conical deflection systems tubes for 


radial time bases 


Monoscopes, etc 


Write to Osram Valve and Electronics Dept for full technical details 


TRIC COMPANY LTD , 


MAGNET HOUSE, 


KINGSWAY, LONDON, WC2 
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Tracer Compounds 


for 
Chemical & Biological 





Research 


Some recent additions to our C.x4 list :— 


Margaric acid-1-C14 
Glyceryl tri (stearate-1-C14) (Tristearin) 
Glyceryl tri (palmitate-1-Cr4) (Trtpalmitin) 
Glyceryl trt (stearate-2-C14) (Tristearin) 
Succinic acid-1-C14 
Fumaric acid-1-C14 
Maletc anhydride-1-C14 
Phenyl (acetic acid-1-Cr4) 
Cetyl alcohol-1-C14 
Aniline hydrochloride (generally labelled) 
p-Glucose-1-Ci4 
p-Glucono-de/ta-lactone-1-C14 
pn-Mannose-1-C14 
Š Carbon (elementary) 
Sodium zs0-caproate-1-C14 
DL-Leucine-1-C14 
Sodium pyruvate-2-Cr4 
Sodium pyruvate-3-C14 


Ld 
We can now supply more than one hundred compounds of carbon-14. 
. 
For further information write to. 


THE RADIOCHEMICAL CENTRE, AMERSHAM, BUCKINGHAMSHIRE, 
ENGLAND 


Do a P ILLI p Pp» RR 


These products are distributed in US A by the Nuclear Instrument and Chemical Corporation of Chicago 


TASÍRC.£. 
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A skilful group 
of practical and 
technical experts 








` INDUSTRIAL PEANT IN SEAS 
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RA KS pret 
is ready to serve 

you on any question of 
the adaptation of 
Industrial Plant in Glass 
and Visible Flow Pipeline 
to your manufacture. 
Constructive planning 

ór advice are yours to 
command as well 

as the largest 
manufacturing facilities 

in the country. 

May we hear from you? 


Q.V. F. umeo 


Mill Street, Stone, Staffs. 





Telephone STONE 511. 
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Ediswan now have available a new stabilised power supply unit 
which has been specially designed to feed Photo-Multipliers 
It 1s particularly suitable as a supply unit for Ediswan Mazda 
Photo-Multipliers type 27 M1, 27 M2 and 27 M3 p 





BRIEF SPECIFICATION — Type R 1184 


OUTPUT STABILITY | OUTPUT RESISTANCE RIPPLE 












T 
| High stability low ripple A 10% change in mains 

DC supply variable be- input voltage results in a 

200—250 v,40~100cps tween 300 and 1,100 volts change of less than 01% | Approximately 1,500 ohms Less than 001% RMS 
Max current 2mA Pos between 1,100 volts and 

or neg may be earthed 600 volts output 








p 
MOUNTING The Unitis sutable for standard rack mounting or for bench use” Bench Stands are available 





als 
aN PRICE — £48 


Further information is available on request 


EDISWV 


E RADIO DIVISION -* THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W C2. Telephone Gerrard 8660 Telegrams Ediswan, Westcent, London 
Member of the A EI Group of Companies 
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saves floor space 





Single ' LAB AID’ sechon holding two 1" 
drawers, two 2" drawers (for wide slides, 
color transparencies, etc ) and two 4" drow- 
ers (for lantern slides, cards, etc) 


How can a Technicon ''LAB-AID” filing cabinet measuring 
only 19" square by 5" high hold up to 6500 (average) one- 
inch microslides? The single section illustrated here with its 
drawers extended will show you why .. it's because there 
are no thick bulkheads between drawers — no space-con- 
suming buttresses, no bulky tracking guides Yet, close-set 
as they are, every drawer slides straight and true .. easily, 
smoothly, without binding. 

` Drawers are freely interchangeable, too, thanks to the 
unique "LAB-AID" unit-gauge track system, so that you can 
intermix 1" drawers with 2" drawers (even 4" drawers, if 
you like) according to your needs 

Staunch, fireproof "LAB-AID"' units are strongly built of 
heavy gauge steel for a lifetime of satisfactory use Beauti- 
fully finished in olive green enamel, with combination drawer- 
pulls and label holders Separate bases and finishing cap A stack of ten sections, complete with bose 





panels make complete units of any number of sections your A A Maia e Pius 
£i 
filing needs require, expandable at will at any future time. “LAB AID construction easily bears tha 


heavy weight of solidly packed slides 


For filing current slides, the removable R 
spring separator lets you nife through them 


as easily as you flip the pages of d book 
" easy ło file, easy to find Slip st in 


when you need it, take 1! oul when you use 9 
the drawer for storage filing la b orator y 
- 
: C filing cabinets 


Technicon “LAB-AID” filing cabinets have long been 
standard filing equipment in laboratories throughout 
the world Now made in France, they can be easily 
imported info the United Kingdom 


a . COMPAGNIE TECHNICON 
Postal Address only in U.K.t 
7 Lytton Gardens, Wallington, Surrey 
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Why SP 600? ` 











2345 678 9 10 fl 


p 


COLORIMETER 
ABSORPTIOMETER 
SPECTROPHOTOMETER 


In every way the SP 600 Spectrophotometer makes an ideal complement 
to the familiar SP 500 There are analytical problems (in the field of metallurgy, for 
example) which demand an instrument capable of precise absorption measurement at 
carefully selected wavelengths, but for which ultraviolet equipment 1s not necessary 
The SP.600 1s designed to provide exactly these facilities 
The dispersion of the glass prism and the high quality optical system give a resolution 
unobtamable with filters and the electronic detector-amplifier makes the instrument 
exceptionally sensitive. It 1s robust, easily operated and moderately priced 
Arrangements can be made for a comprehensive test in your own laboratory, without 
obligation Please write for details. 


UNICAM 


SPECTROPHOTOMETERS 


UNICAM INSTRUMENTS LTD + ARBURY WORKS * CAMBRIDGE 
UMBE 
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A service well worth remembering . . . 


À x6 #0 500 € 700 890 200 1000 1100 MO mu 


The Kodak service to scientists and tech- 












|: T] NEN 
ZUDZLZLLLLLENULÁÓ z 
nicians includes the provision of photographic — DÀ lc -—-—m | a 
plates made to special formulae. nbzazzz M 
NZZZZ2222227222222Y N 
includes 84 selected combinations of 16 colour- a MN R 
sensitizing classes and 8 emulsion types differing * IZZIE TEI » 
U ZZZZZZZZZUZA ‘ae 
in speed and contrast They are not normally ie a nc IO E Se DAN Vso Adana s 
stocked, but are supplied to special order—a — :Lz bác mss genni Connnt € 
ighest. possi Medium. 
service well worth remembering when no com-  czz22722:7:2mmmmizam Herter: Mean c 
P, Fi Vei T Faulty High 
mercial plate seems to fit your requirements el ees ci ion a x tas n a tah : 
X» High ate! lu 
Other ‘Kodak’ Scientific Plates cover specific — «757—777 Moderate High a 
laboratory requirements 1 722727777 2I — can 1 
o Emm PET Materials are des grated os ete o 
‘Kodak’ Umform-Gamma Plate X3» 40 50 «O70 89 99 1000 1100 1200 mi 
Used 1n ultra-violet spectrography to obtain a 
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Direct Reading pH Meter 


A robust and exceptionally stable mains-driven instrument 
which is bemg widely used by leading firms, both at home 
and abroad. The 6-inch mirror scale meter may be read to 
0.05 pH, and the normal zero stability of the instrument 1s 
+ 0.02 pH. There are two pH scales: one reading 0-14 pH 
and the other giving a coverage of 7 pH over any part of the 
scale. A mulhvolt scale is also included and automatic 
temperature compensation 1s provided from 0° to 60? C. 

A complete range of laboratory and industrial electrode 
systems 1s available for use with this 1nstrument, 
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POTENTIAL SCIENTISTS AND TECHNICIANS IN THE 
SCHOOLS 


r 1ts fifth annual report nearly three years ago the 
Advisory Council on Scientific Policy noted that 
prejudice agamst an mdustriel career and lack of 
knowledge of its opportunities on the part of both 
parents and teachers were responsible for robbmg 
the nation of potential talent in science and tech- 
nology. A recent investigation made by the Physics 
Department of the University of Bristol, and reported 
by Prof N. F Mott and N. Thompson m the 
Unwersitres Quarterly, on. those candidates for admis- 
aon to the honours school of physics there who are 
206 accepted, suggests that, of the boys with ability 
but no melmation to study science to be found 
n the arts sixth forms, some at least might have 
shosen to study science if they, them parents and 
their headmasters had been fully aware of the need 
af the community for well-educated scientists and 
the opportunities open to such men. The seriousness 
of such ignorance has, however, usually been 
xmphasized more particularly in respect of the 
shortage of scientists than m regard to scientific and 
technical man-power generally. The Parhamentary 
and Scientific Committee, 16 18 true, m 1t8 memoran- 
lum on Higher Technological Education issued last 
July, commented on the :mportance of creating a 
»1igger demand from the school population of Britam 
‘or education in science and technology, and m 
ypening a debate on this memorandum m the House 
X Lords on December 7, Lord Glyn affirmed that 
nany promusmg pupils ım the secondary schools are 
liseouraged from technological studies Lord Salis- 
jury stated ın that debate that about two-thirds of 
ihe boys 1n the sixth forms of grammar schools as & 
whole are takmg science as ther mam subject of 
study, and that, of the eight thousand State scholars 
n the country, some five thousand are studymg 
icience , but he agreed that all possible steps should 
>e taken to attract'a good proportion of the ablest 
»oys and girls to a scientific career 

Nevertheless, a commuttee on the Shortage of 
3cience Teachers, set up by resolution of a conference 
convened by the Federation of British Industries 
n January 1954, reported that probably the most 
mportant untapped source of potential science 
maduates is to be found among the able pupils who 
eave the grammar schools at sixteen. That com- 
nittee expressed the hope that the schools, with the 
ull support of the local education authorities, would 
ucceed m convineing these boys and girls and their 
arents of the value of the sixth-form course and 
hus prevent this waste of ability. Since then, a 
eport published by the universities committee of the 
\ssociation of Scientific Workers, based on a question- 
aire sent to 303 secondary grammar schools, direct- 
rant schools, and independent schools, has suggested 
hat an merease of at least twenty per cent, and even 
ip to fifty per cent, m the number of suitable science 


students at the universities is possible if all suitable 
grammar school boys and guis could be persuaded 
to complete a sixth-form course At present, twenty- 
one per cent of those who left local education 
authority schools and fifteen per cent of those who 
left 1ndependent and direct-grant schools would, m 
the opinion of their teachers, have benefited from 
the sixth-form course, while thirty-two per cent of 
those in science sixth forms m local education 
authority schools and twenty-three per cent m 
direet-grant and independent schools left to take up 
Jobs when, m the opmion of ther teachers, they 
Should have proceeded to universities. 

This estimate has now been endorsed by the 
broader and more systematic study of premature 
school-leavmg m England undertaken for the Minister 
of Education towards the end of 1952 by the Central 
Advisory Council for Education (England) (see 
also p. 331) The inquiry was to consider what 
factors influenced the age at which boys and gurls 
leave secondary Schools which provide courses beyond 
the mmimum school-leaving age in Britam (at 
present fifteen), the extent to which ıt 1s desirable 
to inerease the proportion of those who remam 
at school, particularly the proportion of those who 
remain at school to the age of about eighteen, and 
the steps to be taken to secure such an increase. 
Broadly speaking, the report of this inquiry*, which 
18 based on a ten per cent sample of maintained. and 
direct-grant grammar schools im England, fully 
establishes that whie the practice of early leaving 18 
declining, there is still an important leakage of 
potential scientists Of the grammar school mtake 
of 1946, m addition to about 10,000 boys and 7,000 
girls who took advanced sixth-form courses, there 
were in addition about 5,000 boys and 56,000 girls 
with the capacity to do so if they had stayed longer 
at school, and of those some 2,900 boys and 1,300 
girls would have been suited for courses m mathe- 
matics and science. If all these boys and girls had 
completed advanced courses, the number of boys 
takmg sixth-form courses would have been mcreased 
by about half, and the number of girls by about 
two-thirds j 

Nevertheless, the value of the report hes not so 
much ın its demonstration of a loss of at least 4,000 
potential scientists or technologists—including science 
teachers—as in its clear presentation of the factors 
that require consideration in determmimg either 
immediate action or long-term policy. The Council’s 
estimate that less than half the present mtake into 
grammar schools could profitably take sixth-form 
courses 1s 8 remunder of the need both for action to 
prevent waste of public expenditure and for caution 


* Ministrv of Education Early Leaving a Report of the Central 
Advisory Council for Education (England) Pp. vli+99 (London: 
EM Stationery Office, 1954) 38 6d net 
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m deciding on the measures by which the leakage of 
talent is to be checked. 

The Council’s attitude to the extension of the 
school life beyond sixteen 1s thoroughly reahstic It 
rejects as madequate by itself both the approach 
which asks whether contmued education will assist 
a child to develop more fully as an individual, and 
also that based on whether 1 will fit him or her for 
the work he or she may be called upon to do later 
m hfe “A child,” ıt says, “must grow up mto the 
community and adjust himself to its economic 
demands and moral obligations , and rb js wrong to 
create the illusion m the child’s mund that he has 
the right to demand from ıb the kind of hfe that 
pleases him or will give him the greatest scope for 
self-expression regardless of the needs of others” 
That was worth saying to-day. But the report con- 
tmues “a citizen's economic role 1s not his whole 
hfe . . . no economic system will ever be so organized 
that everyone will use his whole talents m his em- 
ployment .. . education must not confine itself to 
cultivating those abilities which may be economically 
useful but should be given m good measure to 
develop the whole man". 

The Council, accordingly, suggests that academic 
ability should be the first determmuing factor. If the 
mterest of a pupil flags as the work of the school m 
the upper forms calls for mereased power of abstract 
thought beyond his or her capacity, the school 
should not try to persuade the pupil to stay. Nor 
should it seek to retam those ın whom school lıfe 
produces a real and contmuous sense of frustration. 

The Council thus recognizes that there are some 
boys and girls who, because of their intellectual or 
emotional characteristics, should leave school before 
they are eighteen these may well be the school 
leavers which industry, as the Federation of British 
Industries has recently pomted out, should be 
seeking more actively to recruit While satisfied 
that there 1s enough academie ability to justify an 
inerease m the number of boys and girls following 
advanced courses by about & half and two-thirds, 
respectively, the Council 1s dubious as to the wisdom 
of enforemg generally a leavmg-age of sixteen or 
even a statutory differential leaving-age for grammar 
schools. The significant reduction in early leaving 
manifest m recent years does mdeed suggest that 
ultimately, as the educational changes of recent 
years have therr full effect m the homes, some of the 
factors which at present encourage early leavmg will 
lose force. Nevertheless, the Council 1s not content 
to rely on such long-term tendencies, and if only as 
& contribution towards meeting the present national 
need for scientists and technologists, 1ts proposals, 
though somewhat tentative, should receive vigorous 
support. 

Those proposals are already bemg considered by 
Sir David Eccles, as he mdicates m his foreword, and 
the reservations he obviously has are rather on the 
financial side. Sir David takes the reasonable view 
that the mam purpose of any mcreased mamtenance 
allowances, such as the report recommends, should 
be to help the right pupils to stay at school—to give 
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help where there 1s both need and merit. Whether 
an all-round increase ın the proportion of grammar 
school places ıs desirable 1s less certain, and the 
Council makes some comments on the mmportance of 
developing courses both m modern schools and m 
technical colleges and other institutions as alterna- 
tives to srxth-form work, the mplications of these 
proposals require fuller examination than they are 
given in this report 

The report 1s, as so often happens, stronger m 
diagnosis than m the prescription of remedies for 
what ıs wrong It suggests, for example, that more 
opportunities for transfer from modern schools to 
grammar schools are required, but without exammung 
in any detail the difficulties involved, or discussing the 
reverse process It has little to say about the ways in 
which the parental attitudes could be changed, 
although unfavourable home influence is a decisive 
factor here, as ıb ıs also the mam cause of the waste 
of talent through early leaving. 

On that pomt the report provides clear evidence, 
though the reasons why the middle classes make the 
best use of educational opportunity are by no means 
equally clear, the report itself suggests that more 
precise study of home backgrounds in relation to 
education 18 much needed, particularly of the effect 
of the home background of the semi-skilled and 
unskilled worker upon a child’s education at a 
grammar school. Children from professional and 
managerial families account for 15 per cent of the 
school population, but for 25 per cent of that of the 
grammar schools and for 43 7 per cent of the sixth 
forms. Not only is the performance of such children 
1n the selection tests at eleven better, but also they 
stay at school longer and they do better at the 
grammar schools. ‘From the children of parents im 
professional or managerial occupations at one extreme 
to the children of unskilled workers at the other, 
there 1s a steady and marked decline m performance 
at the grammar school, m the length of school life, 
and m academic performance at the time of leaving. 
This 1s not a mere development of the better per- 
formance at the age of eleven of children m. certam 
groups , 1t reflects a widespread changing of places m 
academic order between eleven and sixteen or 
eighteen.” 

As a corollary ıt follows that the risk of waste of 
public money ın fees and mamtenance allowances 
moreases as performance declines m this way. Thig» 
15 no argument for reserving & proportion of grammar 
school places for those whose parents are wilhng to 
pay fees—a suggestion firmly rejected by the Council 
—though it suggests that 1 ıs wise to take 
account of the fact that there are some boys and 
girls whose outlook and lives are dommated by the 
traditions of thew family, and by friends favouring 
early earning and mdependence and opposed to a long 
school hfe The Council wisely observes that care 
should be taken not to handicap further the children 
of unskilled workers who are most subject to such 
influences This mfluence and outlook are bounds 
to be affected by changes m the education which 
the parents themselves have received. “The effect on 
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the grammai schools of the changes mtroduced in 
1944 will not be properly seen until the boys and 
girls affected by them m their school days themselves 
have children of secondary school age ” 

Apart from this, the report also makes clear that 
shortage of money is m itself a less common reason 
for leaving than some others Fimancial considera- 
tions, however, affect the decision to leave for an 
appreciable number of children, especially among 
those of semi-skilled and unskilled workers, and for 
this reason the Council concludes that the existing 
schemes of aid are not fulfilling their function and 
shat there 1s a clear case for improvement, either by 
nereasmg the rates of grant or extendmg the parents’ 
neome-range, or both. The Council did not examine 
she financial rmplications of 1ts proposal, nor has ıt 
fully explored the social or political mmplications, 
hough the complexity of the problem ıs clearly 
ndicated 

Perhaps understandably enough, the Council was 
‘eluctant to grapple with the umplications of this 
forthright demonstration that, m education and m 
ife, heredity and environment do, after all, matter a 
preat deal It was not expected of the Council that 
t should express an opinion as to whether 16 1s more 
n the public mterest to remove all handicaps to the 
levelopment of every outstandmg intellect or to 
nake sure that every mediocre intellect has a chance 
+ has at least suggested some practical steps for 
naking the dilemma less acute, but none the less, 
n domg so, 15 might have been expected to face 
nore fully the minor dilemma which arises when 1:6 
‘onsiders the immediate action required to stop the 
eakage of potential scientists 

There can be no doubt that ıt would be worth 
aking all possible steps to obtam even half the 
dditional scientists which the report suggests are 
eing lost each year. The report gives no indication 
s to how this should be done, though 1t would seem 
hat the most obvious measures are those already 
uggested by the Advisory Council on Scientific 
?oliey, and which for a different purpose the Federa- 
ion of British Industries has already begun to apply 
—publicity and persuasion Even here the mapli- 
ations seem to merit a little closer examination 
"he report points out that if we succeed in inducing 
aore boys and guis to stay on in the sixth forms, 
rbether the science sixth or not, they will, zpso 
acto, be diverted from other caieers, and such 
vidence as this inquiry has yielded suggests that 
aost of them wil be diverted from some sort 
f clerical career, apprenticeship or laboratory 
rork. S 

For the first two groups the maximum numbers 
vould be no more than about one-seventh or one- 
ighth, even if all the qualified boys and girls were 
averted to more advanced forms of trammg, and 
he Council admits that ıt 1s desirable that some such 
ioys and girls, if not the most mtelhgent, should 
ollow these types of career There are other bodies, 
uch as trade unions, besides mdustrial firms, which 
hould welcome this source of recruitment of potential 

sadershrp The loss among laboratory technicians 1s 
nore serious, not simply because quantitatively 16 
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may amount to some thirty-six per cent, but also 
because of 1ts bearmg on the efficient use of existing 
scientists and technologists This aspect 1s dismissed 
too cavaherly by the Council. It may be wasteful 
to employ as technicians boys and girls capable of 
qualifying as first-class scientists and technologists , 
but 1$ 1s equally wasteful to employ a tramed scientist 
or technologist on duties which could be carried out 
equally well, and perhaps better, by a less highly 
trained technician The Council, in fact, scarcely 
seems to appreciate the extent to which the work of the 
laboratory technician demands skill and rntelhgence, 
or the imperative need at the present time of making 
the utmost use of the services of technicians to 
relieve the existing shortage of scientists and 
technologists 

That has been repeatedly emphasized in recent 
discussions on the shortage of science teachers in 
particular, for example, by Dr Erec James at the 
conference of the Univeisities of Great Britam and 
Northern Ireland last December, when he asked 
whether industry is usmg its scientists efficiently , 
and ıb has always been recognized m discussions on 
the expansion of higher technological education that 
many more techmecians than technologists and 
scientists will always be required More haim than 
good may well be done if attempts to persuade boys 
to stay on in the science sixth to take up a career 
as scientist or technologist, following a course at a 
university or a college of technology, convey the 
impression that that of technicien is of low esteem 
or m any way less unportant It 1s at least for con- 
sideration that for some boys and girls a period in 
the science sixth may be the most appropriate prelude 
to a career as a laboratory technician, and the Council 
suggests generally that professional bodies and 
employers could alter their conditions of entry to 
encourage staymg at school until eighteen 

Any approach to parents or to teachers suggesting 
a national need for a particular kmd of talent 1s open 
to the implication that other careers, though less 
exacting intellectually, are inferior in either im- 
portance or esteem Such an approach may well be 
the most plomismg immediate step, but 1t should be 
supported by those auxilary means of helpmg the 
child handicapped by home conditions, such as 
providing opportunities for evenmg study in the 
publie libraries or schools, which the Council suggests 
In such matters the Minister of Education’s influence 
could be decisive, and 16 1s to be hoped that contro- 
versy over the more dubious financial proposals will 
not distract attention from such immediate amehor- 
ative measures Ultimately, as the report makes 
plam, the solution hes with public opmon, within 
and without the home, and one step which scientists 
and technologists themselves could take 1s to press 
for some reasonable and authoritative estimate of 
the nation's requirements for techuicians in relation 
to the need for scientists and technologists Such an 
estimate, based on a realistic conception of the 
efficient use of tramed man-power, 1s an essential 
basis for any publicity on a national scale, or approach 
either to parents or teachers, m terms of the national 
need for such talents 


316 
HENRY EDWARD ARMSTRONG 


Henry Edward Armstrong 

Educational Work By Charles E Browne. Pp 
xm1+26+4 plates (London ^ Christ's Hospital, 
26 Great Tower Street, E C 3, 1954) 6s. 


qus title of this book is too comprehensive foi 
the restricted scope of its contents A volume 
80 slender can tell us httle about 1ts subject and less 
about his extensive educational work ‘H. E A.’, a 
man of remarkable personality, great vitality and 
vigour of mind, a prophet and a visionary, besides 
being a deep and versatile scholar of critical outlook 
and mdependence of thought, was a prolific writer 
and forceful speaker and had a rare gift of expression 
Conscious of a mission and burning with the fiery 
zeal of reform, he marshalled his great gifts and 
directed his efforts towards improving science 
teaching 1n the schools of Britam, and arousmg and 
educatmg the public to a realization of the ever- 
mereasing mfluence of science in human affairs 

A fearless advocate of the causes he had at heart, 
he was an indefatigable educator and reformer. His 
weapon was the strength of his arguments, clearly 
and persistently put forward , his weakness, his use 
of biting wit and bitter comment. For he made 
httle use of patient persuasion and dehghted m 
stingmg his audience. He admitted the unpleasant- 
ness of his methods, necessary, he mamtamed, to 
arouse people out of them apathy and indifference 
and make them think. Supmeness and complacency, 
whether imn a community or a person m authority, 
roused his wrath He was the stormy petrel of every 
committee on which he sat, the terror of editors of 
scientific Journals, and the critic of everyone straymg 
from the path of the scientific method 

By hus articles and letters to the Press, Armstrong 
attempted to educate the public on scientific matters 
He exhorted farmers to study the cultivation of 
sweet grass and repeatedly pomted out the health 
value of pure milk and wholesome bread. Ahead of 
his time, he urged that the scientific method should 
be applied to the exploitation of the Coal Measures 
of Britam. Agam, he brought forward strong argu- 
ments for making a survey of the world’s resources 
His edifymg addresses to professional chemusts— 
critical, hortatory and insping—are as pertinent 
to-day as when they were written Many pupils who 
owed their chemical education to hım later became 
distinguished university professors. The booklet 
under review has of necessity little mention, nof 
to speak of expansion, of the above educational 
activities 

From the storm and turmoil of heated con- 
troversy, Armstrong seems to have found a psycho- 
logical rest in his service to Christ's Hospital He 
was a governor of this old and richly endowed London 
school for more than forty years, and was mfluential 
1n getting 16 removed to Horsham in Sussex There, 
amid ideal surroundings, with spacious well-equipped 
laboratories, very small classes and a specially 
selected staff, all due to his mitiative and drive, he 
was able to get science taught m a way dear to his 
heart The boys were trained 1n the art and method 
of discovery, and learned only what could be argued 
from expermments carried out by themselves, a 
method of teaching later called ‘heurism’. Most of 
the text and all the illustrations of the booklet are 
concerned with this phase of Armstzong’s educational 
work. Sir Wilham Hamilton Fyfe, headmaster m 
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Armstrong’s day, contributes the charming an 
laudatory prologue, m the epilogue, Dr G. va 
Praagh, the present senior science master, m summun 
up the “Heuristic Method To-day”, has nothing t 
add to what 1s already known The author, the chi 
member of the science team collected by Armstrong 
pays a pious tribute to his old master, and 1s warml 
appreciative of the work he did for Christ’s Hospita 
The book should dehght the ‘Old Blues’ who cam 
under the influence of ‘H E. A’, and should help t 
keep fresh the memory of one who did his utmost t 
urge scientists to make ceaseless effort. 
G. Fow Les 


THE INTERACTION OF SCIENCE 
AND SOCIETY 


Science in History 
By Prof J D Bernal Pp. xxiv+967 (London 
C A Watts and Co, Ltd, 1954) 42s. net. 


EITHER of the two terms occurrmg in the tit] 
of this volume must be taken in the strict sens 
tradition attributes to them, m which science mean 
natural science only and history 1s exclusively relate 
to the revocable past. Science here covers soci 
sciences as well, and the history that 1s told extenc 
to the date of publication of the book 
One need not read far to become aware of th 
motives prompting the author to take this broad an 
comprehensive view of his subject It was not hi 
intention to deal with history for history’s sake, bu 
as a means of understanding the interaction of scienc 
and society, the importance of which is so cor 
spicuous in these days and will surely become sti 
clearer m the future Accordingly, the historica 
approach plays the part of an mtroduction, and th 
author’s aims would have been wholly thwarted 1 
he had stopped short at the end of the nmeteentl 
century, where as a rule works on the history o 
science have them time lmit 
There 1s another thmg which 1s clear to the reade 
from the very begimnmg of the book, namely, tha 
the author considers the vicissitudes of science r 
the past and present from a deliberately Marxis 
pomt of view. He is convinced that not only th 
means used by scientists m. their researches but als 
the guiding ideas of thew theoretical approach ar 
conditioned by the events and pressures of society 
that scientific problems are set ın the first place b 
actual economic necessity, and only m the secon: 
place do they arise out of earlier scientific ideas , tha 
8 new economic system mevitably mvolves a differen 
experimental science, that history has to be mter 
preted m terms of economics only and that con 
sequently science ın each period of its developmen 
has to be treated as a social and economic phenomenon 
In my opmuion, this way of lookmg at the histor 
of science means that an undoubtedly importan 
aspect of development, namely, the indisputabk 
relations between science and society, is unneoer 
sanly made absolute, and raised to a status « 
uniqueness, with the neglect of numerous othe 
equally important mfluenees Nevertheless, I mus 
acknowledge the excellent manner in which th 
author acquits hmnself of the task he undertool 
Hus mastery of the most diverse subjects in th 
history of science and im its present phase deserw 
the highest admiration. The way m which EI 
expounds his views 1s perfectly clear As he avov 
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his political ideas without any reserve, he is likely to 
hurt many a reader’s feelmgs. This, however, should 
not be a reason for leavmg the book unread. As the 
views developed are highly important and influential 
m these days, one will only harm oneself by not 
seizmg the opportunity of seemg them defended in 
so masterly a fashion. As to the hurt, 1b will have 
to be taken into the bargam 

It would, of course, be quite out of place to direct 
the attention to some minor historical errors occurring 
in the work, the more so as they do not invalidate 
the theses sustamed E J DuxsrERRUIS 


HIGHER TRANSCENDENTAL 
FUNCTIONS 


Higher Transcendental Functions 

Based, in part, on notes left by the late Prof Harry 
Bateman, and compiled by the Staff of the Bateman 
Project. Vol 1. Pp. xxvi+302 52s Vol. 2 Pp 
xvu+396 60s. (London McGraw-Hill Publishing 
Company, Ltd, 1953) 


ATE rapid growth of mathematical knowledge 
and the multiplication of mathematical journals 
throughout the world make rt mcreasigly difficult 
for the mathematician to keep abreast of his subject 
For this reason the great project, first proposed by 
the late Prof Harry Bateman, and so ably bemg 
carried out by Prof. A Erdélyi and his colleagues, 
will earn the gratitude of great numbers of mathe- 
maticians, pure and applied These two volumes, 
apparently to be followed by others, cover an ex- 
tremely wide range They contam thousands of 
formule, usually with some mdication of origm, and 
frequently with suggestions as to methods of proof 
At the end of each chapter is to be found & most 
useful list of relevant papers and books 

The first chapter deals with the gamma and beta 
functions, the second with the hypergeometric 
function This 1s naturally followed by a chapter on 
the Legendre functions. It seems a pity that the 
authors did not take the opportunity, m this chapter 
and elsewhere, of giving a lead out of the morass of 
notations, so confusing to the student For example, 
it is unfortunate that the notations P,“(z), where 
'z| > 1, and P(x), where —1 <æ < 1, should 
refer to two different functions After all, z can 
be replaced by w(> 1) m the first function, and there 
is no reason why the argument of the second function 
should always be real I61s a sumple matter to denote 
the second function by T',^(z), as mentioned on page 
179, and so avoid all ambiguity. It 15 high time also 
that Hobson’s unfortunate notation for Q,“(z), m- 
volvmg a factor exp «ux, should be discarded This 
factor was introduced to make the definition con- 
sistent with the definition when u 1s a positive integer , 
namely, 


Quam) = (* — i» & Qu. 


[n order to avoid the complex factor, Barnes re- 
olaced ıt by the factor sm(u + v)x/sm(vr), thus 
snsuring that the function should be real for z real 
and greater than unity, but unfortunately makmg ıt 
vanish identically or become non-existent for certam 
values of u and v The simplest thmg to do is to 
msert a factor (— 1)# on the right of the equation 
above, and then these troublesome factors are not 
required 
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Agam, i6 seems scarcely necessary nowadays to 
stress the Gegenbauer polynomals, as these can be 
expressed m terms of associated Legendre functions. 

The fourth chapter deals with various types of 
generalized hypergeometric functions, and the fifth 
with #-functions, Meijer's G-functions and generalized 
hypergeometric functions of two vanables. The 
E-funet:ions have proved a powerful instrument in 
evaluating integrals mvolvmg Bessel, Legendre, 
confluent hypergeometric and other functions The 
G-funetions are generalizations of the H-functions, 
and their properties have been worked out with 
signal abrhty by Meyer. Ther usefulness as an 
instrument of research has yet to be demonstrated. 
The final chapter of the first volume contams am 
account of the confluent hypergeometric function 

The second volume has chapters deahng with 
Bessel functions—naturally at considerable length— 
parabolic cylinder functions, mcomplete gamma 
functions, orthogonal polynomials, spherical and 
hyperspherical harmonic polynomials, and orthogonal 
polynomials ın several variables, and closes with a. 
long account of elliptic mtegrals and functions. 
These should provide a valuable armoury for the 
research student. Here agam something might have 
been done m the matter of notation Nothmg is 
gamed by retaimmg the two Hankel- functions 
H ,9(2) and H ,?(z) when one function only is required 
Dougall’s function Ga(z) 1s simpler and more closely 
related to Macdonald’s now generally accepted 
function Ka(z) This latter function should be known 
as the modified Bessel function of the second kmd— 
not of the third kind. One wonders, too, if the authors 
were unaware of the origm of the very general 
formula for the product of two Bessel functions at 
the top of page 48 It first appeared m the Proceedings 
of the Edinburgh Mathematical Socrety, Series 2, Vol. 2. 

In spite of these criticisms, we congratulate the 
compilers on a great achievement No university or 
scientific library will be complete without having these 
volumes on its shelves THomas M MacRoszrr 


THE ‘CHEMISTRY’ OF ATOMIC 
NUCLEI 
Nuclear Species 


By Prof H E Huntley. Pp. xx+193. (London 
Macmillan and Co, Ltd., New York St. Martin's 
Press, Inc, 1954) 21s. net 


ROF. H. E. HUNTLEY has written an attractive 
elementary account of what may be called 
‘nuclear chemistry’ Just as the atomic shell model 
did for chemistry, the nuclear shell model 1s beginning 
to explam the more obvious facts of his subject. The 
author seems to think that a nuclear physicist should 
know his nuclei just as an morganic chemist must 
know the properties of the elements, and of 
course there 1s everythmg to be said for this. But 
the subject 1s a wide one, namely, that covered by 
what is usually known as ‘nuclear physics’, while 
the book ıs mamly concerned with properties of the 
stable nuclei. It 1s true that there are references to 
radioactive nuclei, but many of their properties (for 
example, the characteristic features of B-emission) 
are not mcluded Since also the treatment of excited 
states of nuclei 1s rather sketchy, the subject-matter 
is largely confined to stable nucle: m ther ground 
states This subject ıs handled m a comprehensive 
and clear manner 3 
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But Prof Huntley, m his preface, says that the 
book “1s primarily mtended for aspirants to Univer- 
sity Honours". Personally, I do not thmk ıb would 
be practicable to introduce his subject-matter in so 
much detail imto’a crowded unrversity honours 
course, because, after all, 1t 15 only a part of nuclear 
physics However, I would encourage any under- 
graduate or postgraduate student to read the book 
as part of his all-round education From this point 
of view ıb is perhaps a pity that the author has 
loaded the book with descriptions of more or less 
elementary background materal (even, surprisingly, 
of the Michelson-Morley experrment) Such matters 
are not adequately dealt with from a student text- 
book pomt of view and might well have been taken 
as read In place, though the author's charts of 
isotopes are excellent, I would have liked to see the 
inclusion of & table of all the known nuclei (stable 
and unstable) such as the Seaborg-Perlman table of 
asotopes. 

In spite of such criticisms, I am sure that Prof 
"Huntley's book should be on the shelves of all physics 
libraries, smco ıt undoubtedly contains a great deal 
of interesting material not available elsewhere in 
coneise form H W.B SEINNER 


SHRUNKEN HEADS 


Amazon Head-Hunters 
By Lewis Cotlow. Pp. 208+17 plates 
Robert Hale, Ltd, 1954) 18s net. 


HE author of this book is a New York insurance 

broker whose hobby is travelling m lands 
mhabited by primitive races. He is an expert photo- 
grapher, and on his journeys he has sometimes had 
the aid of professional cmé-photographers His 
African film entitled “Savage Splendour” was a 
success Between 1940 and 1949 he made several 
expeditions to the north-west of the South American 
continent, from which rise the head-waters of the 
Amazon, and to country farther north around the 
Isthmus of Panama These are the areas mhabited 
by the Choco, Colorado and Yagua Indians, and 
include also the very isolated country of the Jivaro 
Indians, who are especially known for their custom 
of drymg and shrinking the heads of their enemies 


(London 


. The author has prepared commercial films relating 


to these journeys, and he has lectured much on his 
experiences This book gives a connected story and 
makes most interesting 1eading It contams a great 
deal of first-hand material which is of value to the 
anthropologist 

While most of the tribes visited by the author are 
quite ‘unspoiled’ by contact with civilized peoples, 
the scientist will no doubt find his most mterestmg 
material m the sections which deal with the Jivaro 
Indians Mr Cotlow was able to become very friendly 
with several of their chiefs, and they informed him 
of the number of heads which they had taken durmg 
their hves He brmgs out forcibly the fact that the 
relatives of a man slain 1n. battle are ın honour bound 
to kill hus killer and to shrink his decapitated head 


e The relatives of this victim must retaliate m the same 


manner, so that mnter-community warfare is almost 
continuous The author describes fully the method 
of shrmkng a head Unfortunately, he did not 
actually see 1t carried out, since at the time of the 
raid he was stricken with dysentery He did see and 
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photograph the victory-dance which followed the 
exploit. He also describes m detail the makmg of 
the fine blow-guns which are used by the Jivaros 
He frequently watched the use of the curare-tipped 
darts m killing animals. Birds died at once , monkeys 
survived between two and four mmutes Larger 
animals were only uritated by these poisonous darts 
The author describes the use of the pincers of Irving 
ants for the purpose of suturing wounds He also 
deseribes an attack by the tmy, yet much dreaded, 
canero fish which embeds itself ın the natural orifices 
of the body His comments on the food of the Indians 
are ilummatig, for example, monkey stew he 
found not unacceptable, until he noticed a tmy hand 
floatmg in ıt Durmg one of his trrps to the natrves 
he was made a blood-brother of the tribe, and ıt took 
him a week to remove the paint 

This interesting and entertammg book is written 
modestly and without literary embellishment The 
author’s sympathy with the Indians is apparent on 
every page E Asaworts UNDERWOOD 


BIOCHEMISTRY OF CANCER 


Biochemistry of Cancer 

By Jesse P Greenstein Second edition Pp xm-+ 
653 (New York Academic Press, Inc , London 
Academic Books, Ltd, 1954) 12 dollars 


IANCER research and biochemistry are both wide 
and rapidly growing fields ot study, so that Dr 
Greenstein has a wealth of material to discuss m this 
work He ranges from the study of theoretica 
chemistry in relation to structu1e of cancer-producing 
compounds to the structure of virus particles whick 
can transmit malignant disease and the genetic factors 
m cancer ^ 
Dr Greenstem, who 1s chief of the Laboratory o: 
Biochemistry in the National Cancer Institute 
Bethesda, Maryland, performed a most useful service 
to cancer research workers and biochemusts when hi 
published the first edition of this book m 1947. Smet 
then many new facts have been discovered anc 
hypotheses advanced, and these have been incor 
porated mto the new edition by rewrrtmg most of thi 
book "The work 1s divided mto three mam sections— 
the induction of cancer, attempts at control o 
tumour mduction and tumour growth, and th 
properties of tumours 
The processes of induction of cancer by viruses 
hormones, hydrocarbons, aromatic ammes, alphati 
halogen compounds, metals, alkylatmg agents anc 
radiations are all considered The section on contro 
of cancer induction and growth 1s still the smallest 
but it has increased m size relatively much more thar 
the other parts of the book smece the first edition 
The last section, dealing with the chemistry anc 
biochemustry of tumours and tumour-bearmg hosts 
occupies about half the book and 1s the field m whucl 
the author has made his own distmgmshed con 
tributions This section 1s unique, as no other moder: 
comparative account of the different properties o 
tumours is available 
This new edition should be a great help to cance 
research workers, 11 would be even more valuable 1 
the mdex were more complete and detailed Bio 
chemists working in fields outside cancer researc! 
should find this monograph of interest 
E Bovrawp 
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THERMONUCLEAR EXPLOSIONS AND THE WEATHER 


By Sig GRAHAM SUTTON, CBE, FRS 


Director of the Meteorological Office 


SE poor weather experienced in the British 
Isles and generally ın western Europe m the 
summer of 1954 came soon after the announcement 
by the United States Atomic Energy Commission 
that a series of thermonuclear explosions had taken 
place m the Pacific Perhaps not unnaturally, this 
coincidence caused speculation (unfortunately, often 
ill-formed and emotional) on the possibility of ‘cause 
and effect’. The present article is an attempt to 
examine objectively if any grounds exist for sus- 
pecting a unique relationship between the man-made 
disturbances over the Pacific and the weather of 
mid-1954 in other parts of the world. 

Such an investigation 1s difficult for a variety of 
reasons Weather 1s the first-order perturbation of 
chmate and smce (as shown below) the weather of 
1954 did not exhibit, m the British Isles, any features 
that cannot be paralleled and even exceeded in past 
years, it follows that any effects attributable to the 
explosions must be of magnitude not exceeding that 
of ordinary weather-producmg influences The 
detection of such additional effects, therefore, 
demands careful statistical analysis that cannot 
properly be attempted until several years have 
elapsed, so that existing climatic ‘trends’ (see below) 
can be recognized and elmmated An equally serious 
difficulty 1s that, so far, 15 1s not known with certainty 
how many thermonuclear explosions occurred in 
1954, or when and where they all occurred From 
Press reports, 1t 1s possible to make what 1s thought 
to be a reasonable estimate of the order of magnitude 
of the energy release m the largest of the Pacific 
»xplosions, but almost all other details are lacking 

These factors, combmed with present uncertainty 
3oneernig the mechanism of many fundamental 
atmospheric processes, such as the formation of 
depressions and the precipitation of water, make it 
mpossible to give a rigorous demonstration of the 
“ruth of falsity of the proposition that thermonuclear 
'xplosions were responsible for, or even contributed 
naterially to, the poor summer of 1954 m western 
"Europe At this stage the most that can be attempted 
s an exammation of the plausibility of what 1s, for 
many people, a firmly held belief 


Evidence from Meteorological Records 


In the British Isles the summer (June, July and 
\ugust) of 1954 was cool, wet and dull In England 
and Wales, 1n eighty-four years of comparable records 
here have been only sıx wetter summers, but in 
Scotland twenty-five summers gave a greater total 
ainfall No ramfall records were broken or even 
pproached—1879 and 1912 had each about 4 m. of 
aim. 1n excess of the total, for the whole country, of 
warly 12 m for the past summer At Kew (for 
«hich station the records are unusually long and 
eliable) 1954 with a total of 9 5 ın. for the summer 
alls far below the record year, 1903, in which 15 4 m 
ell im the three summer months In the present 

—entury alone, 1924, 1927 and 1946 had each more 
reb days m summer than 1954 


The season was decidedly cool, and of the past- 
fifty-three summers only two, 1907 and 1922, had 
lower mean temperatures m England and Wales 
Sunshme also was lacking, and the only summer with 
a worse record in this respect since 1906 was 1912 
(also a year with a wet summer) 

In Western Europe, weather was generally cooler 
and wetter than usual, but there were notable 
exceptions June temperatmes were above average 
m many parts, and m July, France had less than the 
normal rainfall In the United States and m the 
USSR (so far as records are available) the summer 
was, on the whole, warmer than average and in the 
United States ıt was somewhat drier (July 1954 was, 
in fact, one of the hottest months ever recorded in 
the central United States) South and west Africa 
had wetter and cooler seasons than usual and 
Indian monsoon. rams were generally above average 
Rainfall was also above average m Japan and 
Malaya 

The world-weather picture of mud-1954 is thus 
complex, but not more so than usual. The most 
striking feature 1s that large areas of the globe 
experienced more cloud and ram and were somewhat 
cooler than would be expected from long-term 
averages 

The chmatological pattern for the British Isles m 
recent years has been exammed by Dr J Glasspoole, 
head of the British Chmatology Branch of the 
Meteorological Office, m a paper shortly to appear mn 
the Meteorological Magazine. The climate of these 
islands, as indicated by long-term averages, 1s very 
stable, but over any period of years there are definite 
oscillations (called ‘trends’ by meteorologists) of 
variable length and amplitude Such major oscilla- 
tions are clearly shown when yearly variations are 
mimunzed by plottmg 10-year moving averages 
The curves so obteined show maxima and minima at 
irregular intervals , for example, the 10-year moving 
averages of summer temperature for England and 
Wales during 1901-53 begin well below the mean 
line, moerease fairly rapidly and rise above the mean 
in the periods 1922-31 to 1929-38 and are now 
descendmg The corresponding rainfall curve shows 
a pronounced maximum in 1873-82, which has not 
been reached again, but the curve, after some 
smaller oscillations about the long-term mean, 1s now 
ascending The current trend m summer sunshine 1s 
also towards lower values 

These results suggest (but do not positively 
demonstrate) that the weather of the past summer 
continues a general trend that has been mdicated for 
some years past. This suggestion cannot be properly 
examined until future years have produced more 
observations, but at least 1b indicates the possibility 
that cool wet summers will not be mfrequent foi 
some years to come It should be pomted out, how- 
ever, that such ‘trends’, although of great mterest to 
the chmatologist, are of little or no value as a basis ' 
for long-range forecasts, and xb 1s possible for the 
summe: of a single year (such as 1955) to be warm 
and dry without affecting significantly the general 
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character of the current trend In the present con- 
nexion the analysis may be significant m that ıb 
suggests that the summer of 1954, although extreme, 
did to some extent conform to an existing pattern 
and therefore need not have been influenced by 
artificial causes 

The anatomy of the pressure field during the 
summer reveals some mte1esting features. Two types 
of patterns dommated one m which depressions 
approached the British Isles from the north-west (this 
type was persistent m & period near the end of June 
and the early part of July) and another (chiefly 
responsible for the large rainfall totals m southern 
England m August) characterized by the approach of 
depressions from the south-west Examination of 
5-day means for the northern hemisphere indicates 
that a pattern with three major long waves was 
established before the beginning of July and persisted 
through much of August 

Present-day knowledge of the general circulation, 
and of the mechanism of the formation and steering 
of the Jarge slow-moving disturbances of the atmo- 
sphere over the Atlantic, 1s madequate to relate such 
patterns to isolated large displacements of air 
occurring n, say, the Pacific. However, the relative 
stabihty and persistence of the patterns do not 
suggest & unique connexion with explosions. Left to 
itself, the kinetic energy of an atmospheric dis- 
turbance is reduced fairly rapidly by eddy friction, 
and Brunt! has estimated that ın these conditions 
the general circulation would practically cease m less 
than a week Press reports indicate that there must 
have been intervals of some weeks between the 
known explosions, and ıt may therefore be supposed 
that the direct effects of the trials would be felt as 
isolated bursts of bad weather with mtervening 
settled spells Actually, the unsettled showery type 
persisted throughout the summer, and there were no 
well-developed spells of fine weather m the British 
Isles 

Thus both the climatological and  aerological 
evidence are unfavourable to the suggestion that 
thermonuclear explosions, so far as they are known 
to have occurred, rumed what might otherwise 
have been a fine summer. The weather experienced 
in the British Isles was well within the established 
clumatic range, and taking all facts into account, 
it 15 evident that 16 would be exceedingly difficult, 
if not impossible, to establish a ‘cause and effect’ 
sequence on purely meteorological grounds What 
evidence exists pomts, in fact, to the opposite 
conclusion 


Dates and Orders of Magnitude 


The difficulties of direct mvestigation of the effects 
of thermonuclear explosions, mtrmsically very 
severe, are enhanced by lack of mformation con- 
cerning the events. The earliest thermonuclear trial 
seems to have been that conducted at Enrwetok in 
November 1952, which was declared by President 
Exsenhower on March 12, 1953, to have been a full- 
scale ‘hydrogen’ explosion On August 20, 1953, 
Pravda stated that “a few days ago one of the types 
of hydrogen bomb was exploded” This was con- 
firmed by the US Atomic Energy Commission on 
the same day, and the actual date was given as 
August 12, 1953, but no information has been pub- 
hshed concerning the place of the trial or the mag- 
nitude of the energy release On March 1, 1954, the 

tomie Energy Commission announced that an 
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‘atomic device’ had been detonated in the Marshall 
Islands, and on March 29, 1954, Admural Strauss 
referred to this as a “thermonuclear device", adding 
that a second thermonuclear explosion had been set 
off on March 26 Finally, on May 13, 1954, Admiral 
Strauss announced the completion of a series of tests 
in the development of thermonuclear weapons, but 
the number and dates of the events have never been 
announced 

It 1s seen from the above that the known thermo- 
nuelear explosions have extended over a considerable 
period of time, with presumably a maxımum fre- 
quency in the spring of 1954 Statements by the 
US authorities indicate that at least one explosion 
was about six hundred times as powerful as the 
Nagasaki bomb Thuis indicates an energy release of 
the order of 1016 gm cal. Shaw? has estumated that 
the kinetic energy of an average cyclonic disturbance, 
10 mb deep and 1,400 km diameter, 1s about 3 5 x 
10 gm cal, and Brunt (quoted by Shaw) has 
calculated that the kinetic energy of the general 
circulation of the atmosphere is of the order of 
7 x 10" gm. eal. Thus the energy release m wha 
is thought to have been the most violent explosion 
to date ıs equivalent to the addition of one rather 
small depression to the atmosphere, or to an 1ncrease 
of the kinetic energy of the whole circulation by 
slightly more than one part m ten thousand, assuming 
that the whole of the energy released appears ae 
energy of motion. Atmospheric turbulence has been 
estimated by Brunt to dissipate kinetic energy at 
about 1 gm. cal per square metre per second, so that 
those who seek support for the theory that the effects 
of the explosions were felt all over the world i» 
increased cyclonic activity, lasting for many months, 
are faced with a difficult task Even ın the case o> 
the largest voleame explosions, any strengthening o» 
the general circulation 1s not detectable more thar 
six months after the event? It seems that the onl» 
really hopeful hne of support for such theories 1s t 
be found m the examination of subsidiary effects 
such as the action of dust, and that the direc 
dynamical consequences must have been confined t 
the viemuby of the trials 


Possible Effects of Dispersed Debris 


The theory that voleamc eruptions, by ejectm 
immense clouds of finely divided matter into thr 
upper atmosphere, can cause notable changes m th: 
amount of solar radiation reaching the surface of th: 
earth and are usually followed by cool, wet weathe 
or even severe winters, was advanced by the lat: 
W J. Humphreys and given much prommence in hi 
well-known book “The Physics of the Atmosphere” 
Two possible examples taken from the climatic recor 
of Great Britam are 1903, which was preceded b: 
the eruption of Mt Pelée m 1902, and 1912, whic 
comeided with the eruption of Katmai (Alaska; 
Both these volcanoes are well placed to cause poll 
lution of the upper atmosphere over Europe Hum 
phreys’s theory has not found universal acceptance 
among meteorologists and there ıs little direc 
evidence of notable climatic effects from the dus 
clouds. Thus Shaw, after pomtmg out that “th 
additional short-wave radiation that reaches 
horizontal surface m consequence of the scattermg b 
dust particles seems to go some way towards com 
pensatmg the surface for loss of direct radiation o 
account of obstruction by the dust", states tha 
1912 showed & more abundant supply of sola 
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energy at South Kensington than did the years 
mmediately preceding and following the eruption of 
Katmai ' 

The amount of debris thrown mto the upper 
atmosphere by the Pacific explosions was almost 
certamly less (probably by several orders of mag- 
nitude) than that ejected m the Krakatoa explo- 
sions There is no evidence of abnormal weather m 
England following this eruption, although the optical 
effects of the dust were evident all over the world 
At Pavlovsk, the Katmai eruption may have been 
iesponsible for a 1eduction of about 20 per cent in 
the solar radiation, and Kimball’s analysis indicates 
that the total radiation recerved on a horizontal 
surface at Mount Weather m the months following 
the same eruption was, on the whole, about 5 per 
cent below that of the followmg year Buooks® 
concludes that the only appreciable chmatic effect of 
voleame dust 1s a general coohng , but 1t 1s obvious 
that such effects can be detected only with the 
largest eruptions As solar radiation records generally 
show considerable ‘noise’, 16 seems hkely that the 
effects of thermonuclear dust clouds on the radiation 
income of Europe will be difficult to detect and 
probably impossible to assess with any degree of 
confidence So far, there has been no mdication of 
any reduction of solar radiation m the British Isles 
that can be attributed to pollution arsmg from 
thermonuclear explosions 

Whether dust clouds of themselves can cause 
notable augmentation of precrpitation is not easily 
decided Orthodox meteorological theory excludes 
ions and all non-hygroseopie particles as nuclei of 
condensation because of the high relative humidity 
required Although direct evidence 1s lackmg, 1t 1s 
very unhkely that relative humidities greater than a 
fraction of one per cent supersaturation over a pure 
water surface are ever encountered m the free atmo- 
sphere? Observational material accumulated to date 
points to sea salt as the principal nucleus of con- 
densation, although the oxides of sulphur and 
nitrogen may play some part The evidence is not 
entirely clear, but 1t 1s generally accepted by meteor- 
ologists that the air over a maritime country lke the 
British Isles has always a sufficiency of nuclei of 
condensation of finite size for the formation of 
rain, 

If a drop carries an electrical charge of g esu. on 
its surface, the equihbrium vapour pressure is given 
by 


e 20 g? 
puRuT In es? T Bnri? 
where pw 18 the density of water, Rw is the gas con- 
stant per unit mass of water vapour, T 1s the ambient 
temperature, e and eg are the vapour pressure and 
saturation vapour pressure, respectively, o 1s the 
surface tension and r is the radius of the drop 
Johnson! states that even in thunderstorms, where 
the drops carry relatively high charges, the term 
which represents the effect of the electric charge 18 
of negligible importance in the determination of the 
rate of growth of the droplet. It has not proved 
possible to compute a likely value for the charge on 
à drop encountermg the radioactive cloud from a 
thermonuclear explosion several days, or weeks, after 
the explosion, but it ıs clear that unless very high 
charges are acquired, the rate of growth of droplets 
m the free atmosphere is not affected The con- 
clusion is thus that ıt 1s exceedingly unhkely that 


NATURE 


321 


radioactive materal, whether from a bomb or an 
atomic pile, can cause any significant inerease in 
iainfall experienced over a large area In particular, 
nothing like the classical cloud-chamber process can 
be envisaged because of the high degree of supei- 
Saturation needed. 

The World Meteorological Organization is now 
endeavourmg to collect information from member- 
nations about atomic explosions and clumatie effects 
How far this appeal has succeeded 1s not known, 
and ıt may be that m the light of further information 
some of the arguments given above may need 
revision Even so, the present state of meteorological 
knowledge renders ıt unlikely that a firm conclusion 
can be reached, but so far the available evidence 
pomts to the conclusion that recent thermonuclear 
trials cannot be held responsible for any world-wide 
extremes of weather encountered m 1954 


? Brunt, D, Phil. Mag (Feb 1926) 

? Shaw, W N, “Manual of Meteorology", 2, 299 

* Brooks, C E P, and Hunt, T M, Meteor Mag , 64 (1929) 
*Shaw, W N , "Manual of Meteorology" 3, 128 

5 Brooks, C E P, “Climate through the Ages” (1949) 

* Johnson, J C, “Physical Meteorology” (1954) 


ORIGIN AND AGE OF METEORITES 
By Pror. HAROLD C. UREY, For Mem R.S 


Institute for Nuclear Studies, University of Chicago 


OTH privately and publicly (meetmg of the 
American Association for the Advancement of 
Science, December 1953, and the Rome meeting of 
the International Union of Geodesy and Geophysics, 
September 1954) I have expressed the view that the 
ages of iron meteorites determuned by the helium 
method are meaningless. Paneth and his collabor- 
ators! have developed most elaborate and careful 
methods for the determination of helium and uranium 
in Iron meteorites The first results were mterpreted 
on the assumption that all the helrum was radiogenic, 
and widely varying ages were secured Bauer? and 
Huntley? pomted out that the hehum might well 
have been produced by cosmic rays, and Mayne? 
showed that helrum-3 was mdeed present and hence 
that the hehum was partially non-radiogenic in 
origin Then subtraction of the estimated amounts 
of non-radiogenic hellum made possible a corrected 
estimate of the ages from the remaming radiogenic 
helum The ages so secured were small, namely, of 
the order of 108 years or less 
Uranium and thorum are exceedingly electro- 
positive elements and they should not be present in 
the iron meteorites at all, assummg that Gold- 
schmidt’s theory for the distribution of elements 
between the silicate, troihte and metallic phases is 
correct. The standard free-energy changes for the 
two reactions 


UO, + 2Fe = U + 2FeO 
ThO, + 2Fe = Th + 2FeO 


are 126 4 and 138 kcal respectively at 2,000° K, 
which ıs some 200 deg above the meltimg point of the 
iron-nickel alloy. The activity of the iron in the 
metal ıs about unity and that of the iron oxide m a 
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silicate melt of meteor:ztic composition 1s about 0 13 
Hence the ratio of uranium concentration m the 
metal to the uranmum oxide concentration m the 
silicate melt should be 


[U] [Fe]? 7 1 _ -13 
Dog mage 5e 10 Fg gr EN 
Th d value for Uh. 35 x 10-15 

e corresponding PRO 18 


It ıs obvious that except for small amounts due to 
occlusion or very slight solubility of oxides m the 
metal phase, uranrum and thorum should be much 
less abundant m the metal phase than 1n the silicate 
phase It may be that them sulphides might be 
somewhat rhore stable and that these elements might 
be present m the troihte phase. One concludes that 
any uranrum and thorium m the iron meteorites are 
in the silicate or sulphide melusions Hence radio- 
geme helium might escape from the iron meteorites 
along the fissures that are always present m these 
objects 
If the mon meteorttes were formed by a collision 
between two asteroids some 10? or so years ago, it 
might be assumed that m the collision which broke 
up the asteroids the iron melted and the radiogenic 
and cosmic ray belium formed up to that time was 
lost Then the calculations on the ages from the 
cosmic and radiogeme helium could reasonably be 
made But how could the Widmanstatten figures 
form, smce the iron meteorites would cool rapidly 
and become ordinary imron-nickel steel ? This series 
of events must be rejected because of this difficulty 
Another supposition would be that m the collision 
the mons were not heated to high temperatures and 
thus retained their Widmanstatten figures, but that 
the radiogenic helrum formed previously and after 
the time of break-up leaked from the meteorite 
because ib was formed ın the occlusions. Since we 
do not know what fraction of the radiogenic helium 
was lost, we cannot calculate the age. Paneth et al 
suggest that the iron meteorites have lost them 
helrum as they passed near the sun This means 
that a particular meteorite had an orbit passmg near 
the sun until a time equal to the age which they 
caleulate Then some close approach to one of the 
planets perturbed the orbit until the meteorite did 
not pass near enough to the sun to lose its helium 
The Widmanstatten figures were presumably formed 
during the time of near approach to the sun, or these 
figures acquired ın some earlier process were not 
destroyed durmg this time ‘Then the age records 
the tıme since the perturbation occurred It seems 
possible that such a series of events occurred in & 
few cases, but it 1s most improbable that 16 occurred 
m every instance, and thus for most of the meteorites 
the two alternate courses of events or others must 
be assumed While the excellent studies of Paneth 
and his co-workers are most interesting because of 
the facts which they present about the formation of 
meteorites and the effects of cosmic rays, I believe 
that ib is very difficult to decide what event or 
events were iecorded by the helium, uranium and 
thorum abundances 
At the December 1953 meeting of the American 
e Association for the Advancement of Science, Dr H 
Craig pointed out that the won meteorites form three 
rough groups on the basis of nickel content, and that 
two of these can be correlated with the two prominent 
groups of chondrites on the basis of equahty of nickel 
content between the irons and the metal phase of 
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the chondrites Also, plessite, kamacite and tenite, 
the iron-nickel alloys formmg the Widmanstatten 
figures m iron meteorites, are found m chondritic 
meteorites’. It seems hkely that the differentiation 
of the iron and stone meteorites occurred at the same 
time and m some closely related processes! At least 
some metallic iron contammg both kamacite and 
tenite and some crystalline silicate such as that of 
the achondrites was formed, presumably by melting 
and crystallization processes piior to the agglomera- 
tion of the chondrites Many studies of these objects 
show that they have been formed by the agglomera- 
tion of fragments of silicates, drops of molten silicate 
glasses which have been only partly crystallized, and 
bits of iron-nickel alloys of the plessite, kamacite and 
tenite varieties The bent bits of iron, broken 
crystals and the chondrules which were once molten 
drops indicate that the process was one of consider- 
able violence, certainly sufficiently so to remove 
radiogenic argon from the potassrum-contaming 
minerals, which are generally among those of lowest 
meltmg pomts 
Recently, Wasserburg and Hayden’ have shown 
by the potassrum-40/argon-40 method that the ages 
of two chondrites, Forest City and Beardsley, are 
46 and 4 8 x 10? years respectively These are the 
times since the radiogenic argon was removed from 
these objects, and they have not been melted or 
heated to temperatures of, say, about 1,000° C 
during the past 4 5-5 x 10? years The time ol 
formation of these objects was that of the origin oi 
the solar system or earlier Such ages depend 
critically on the potassrum and argon analyses, which 
were made by isotope dilution methods at the 
University of Chicago and the Argonne National 
Laboratory under the supervision of Dr M. Inghram 
and myself. The potassrum analysis was checked by 
another method developed by Dr G Edwards and 
me? These latter analyses show that the chondrites 
have a remarkably constant amount of potassium 
near 0 088 per cent  Potassrum-40[argon-40 ages ol 
two chondrites have been reported by Gerling and 
Pavlova? These are given as 3 x 10° years. Then 
analyses for potassium are 0 18 and 0 17 per cent, 
twice the average of Edwards's and Urey's analyses 
and much higher than ther maximum value oi 
0 1024 per cent for the Beardsley meteorite. Whether 
the difference m ages is real, or due to érrors in 
potassium analyses, or to loss of argon by heating 
,durmg geological time is difficult to say, though I 
suspect that these chondrites; hike the others, have 
smaller amounts of potassrum than those reported, 
and hence their ages may indeed fallin the 4 5-5 x 108 
year-range Patterson and Hayden! have found 
evidence from the ratio of lead-206 to lead-207 m 
the stones and irons for sumilar ages, and this means 
that the lead, which 1s chalcophile and is m the won 
sulphide phase, and uranium and thorrum, which are 
in the silicate phase, have not been separated by 
melting mn this length of tine. Since the frag. 
mentation process which formed the chondrites was 
very energetic, as shown by the evidence that the 
chondrules were melted, argon must have been. lost 
durmg the process Hence this process occurre 
before the time of the recorded ages. s 
But the agglomeration mto the solid bodies of the 
chondrites also took place at this tame. Any bits of 
iron, broken crystals and chondrules moving 1n space 
near the asteroid belt would have been drawn to the 
sun in a short period of tyme by the Poyntmg- 
Robertson. effect! and thus would not have fallen on 
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the larger asteroids, for example, except for a limited 
period of time. Much of the differentiation of the 
meteorites by melting, crystallization, fragmentation 
and agglomeration took place durmg the formation 
of the solar system and not since then, and especially 
not in the past 108 years 
Wahl? has suggested that the black chondrites are 
white chondrites which have been heated above the 
melting pomt of mon sulphide (~ 1,200° C.) The 
black vems of some chondrites have the same 
shemical composition as the lighter material adjacent 
so them and thus seem to have been heated by a slip 
process during the supposed asteroidal collision which 
oroduced them. It will be mterestmg to study the 
ges of these objects as well as those of the achondrites 
ind stony mons by the potassrum-40/argon-40 method 
ig a means of determining the times of these heating 
2rocesses. Some time ago, Prof. W. Wahl showed me 
» beautiful series of chondrites ranging from the very 
oose structure of Bjurbole type through the white 
ind grey chondrites to the black chondrites, indicating 
lufferent degrees of heating. Also the calerum-poor 
ichondrites, which Urey and Craig suggested may be 
nelted chondrites, show evidence of heatmg It will 
>e interesting to secure ages of these objects as a 
neans of estimating the times of these heating pro- 
esses One hmt in regard to the results to be 
xxpected comes from Wahl's!? study of the polymict 
stone meteorites. Thus black chondritic material 
vith small enclosures of white chondritic material 15 
melosed in grey chondrite 1n the Hainaut meteorite 
Jther examples are given by Wahl It seems most 
ikely that all heatmg except that due to collision 
?rocesses occurred before the conglomerates of the 
hondrites were produced But regardless of the 
esults of such experiments, the results obtained by 
Vasserburg and Hayden show that the prmenal 
ifferentiafaons occurred durmg, or perhaps even 
rior to, the formation of the solar system. 
Kuper” suggested that the meltmg processes 
7hich obviously have occurred m meteoritic material 
rere produced by radioactive heatmg durmg the 
rst part of geological tame after the planets were 
armed. This seems not to be the case unless the 
olar system was formed longer than 4 5 x 10? years 
go. The exact time required for melting 1s in doubt, 
ecause of current uncertainties in regard to the 
osmie abundances of uranium, thorrum and potas- 
‘um. Hence the course of events on this assumption 
rould be an accumulation at low temperature of 
abstantial bodies of low conductivity, followed by a 
mg period (~ 10° years perhaps) durmg which they 
‘ere heated by radioactive heating until they 
ielted, and then an active brecciation by processes 
widental to the formation of the solar system some 
5-5 x 10? years ago, which produced the chon- 
rites, and finally no heatmg processes since then. 
his means that these asteroidal objects and the sun 
cesumably must have been formed at the same 
me, that 1s, before the universe 1s currently assumed 
| have originated, some 5 0 x 10? years ago—a 
irprising conclusion for a star of Population I. But 
srhaps, as I have suggested!5, 15 may be that these 
ajects, which I called planetesimals, antedated the 
Jar system. Or the universe has no age, as the 
roponents of continuous creation mamtain. Or, 1b 
ay be that the elements were synthesized or their 
bundances readjusted to some extent during the 
rmation of the sun, and nuclides of shorter half- 
ves such as chlorme-36 or ezsium-135 heated these 
djects In this event objects of considerable size 
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formed very quickly after the ongm of these elements. 
Or other heating processes occurred as I have sug- 
gested. But the simplest assumption is that the 
universe and solar system are older than we have 
thought, and that Population I stars are mdeed old 
stars and not even only moderately old stars. Of 
course, sunple assumptions are not necessarily 
true. 

In summary, it seems probable to me that at least 
most of the meteorites, stones, irons and stony irons 
have not been heated markedly since the solar system 
was formed some 4 5-5 x 10* years ago, and that 
the processes by which they were formed were indeed 
part of the early history of the solar system. The 
ages of iron meteorites determmed by the helium 
method are probably m error because of a leak of 
the radiogenic hehum This helium was produced 
in silicate or sulphide (?) inclusions, and hence leaked 
more or less rapidly along fissures which are present 
in these objects 
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HIGHER TECHNOLOGICAL 
STUDIES IN NORTHERN IRELAND 


By Dr ERIC ASHBY 


Vice-Chancellor, The Queen’s University, Belfast 


N December 1954 the Royal Assent was given to a 
Bil m the Northern Ireland Parhament which 
enables à new experiment to be made in the organ- 
ization of higher technological education. Hutherto, 
higher technology has been divided between the 
Queen's University of Belfast (which concentrated 
upon ervil engmeermg) and the Belfast College of 
Technology, which provided, among other subjects, 
for mechanical, electrical, and aeronautical engin- 
eering and chemical technology The University’s 
Faculty of Applied Science was, at ib were, a guest 
in the laboratories of the College of Technology (an 
arrangement not unlike that which exists m Man- 
chester), and the staff were officers of the Local 
Education Authority 
After long and friendly negotiations between the 
University and the Corporation of Belfast, the con- 
clusion was reached that ıt would be undesirable mn 
a small Province with a population of 1 3 millions to 
duplicate facilities for higher technological education 
m the University and the City. It was agreed, too, 
that higher technological education, including Higher 
National Certificate work, should be separated from 
more modest forms of technological education. The 
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Architect’s sketch (Messrs Lanchester and Lodge) of the Science and Hngineering Buildings now bemg erected at the Queen's 
University, Belfast 


solution to the problem seemed to be to set up 
fist-rate facilities foi teaching and research m 
higher technology, and to give both the University 
and the City access to these facilities This has 
been accomplished ın the followmg way (1) Be- 
ginning with mechanical and electrical engimeering, 
the University will appomt all teaching staff con- 
cerned with work in the Faculty of Applied Science 
at university salary rates and onthe FSS U (2) Some 
(but not all) posts on the teaching staff will include 
obligations to Higher National Certificate students, 
and the City will contribute to the University part 
of the salaries of these posts Other posts may be 
concerned solely with Higher National Certificate 
work these will remam under the local authority 
The control of the Faculty of Apphed Science will, 
of course, lie completely with the University 

The Departments of Mechanical and Electrical 
Engmeermg, at present located in the College of 
Technology, wil move ultimately to a bwulding 
(shown at the top left-hand corner of the accom- 
panying architect’s sketch) m the new science and 
engmeering site of the Queen's University The 
main block of new buildings on thus site 1s at present 
m construction and will be ready foi occupation m 
1958-59 The block facing the road on the left 1s 


to accommodate civil (and temporarily electrice 
engineering , the block facing the road on the ng 
i8 to accommodate botany and zoology, and tj 
intervenmg block and two of the three cross-win, 
are to accommodate chemistry The third cross-wu 
(a smgle-story building) is to accommodate ij 
Aeronautics Department endowed by Messrs. Sho 
Brothers and Harland, together with a hydrauli 
laboiatory A branch of the University Librar 
containing sections on engineering, chemistry ar 
the biological sciences, will be accommodated 1n. t] 
building 

These new: buildings are less than five mmut 
walk from the centre of the University, and tj 
Senate has therefore made no provision for meals 
student common rooms im the buildings, m the ho 
that science and technology students would therel 
be persuaded to meet students fiom other faculti 
at least at meal times. The size of the buildings 
sufficient to accommodate adequately the prese: 
numbers of University students some 380 
science, 150 in first-year medicme and agricultur 
and 460 in applied science and technology, togeth 
(ultimately and when the second block 1s complet 
with some 500 students takmg Higher Nation 
Certificate. 
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CARL FRIEDRICH GAUSS AS A 
PHYSICIST 


By Dr N. DAVY 


University of Nottingham 


"qz name of Gauss ıs worthy to stand beside 
that of Newton and Archunedes. Born on 
April 20, 1777, the son of a bricklayer at Brunswick, 
Germany, he early displayed great mathematical 
abihty. In 1807 he became director of the new 
astronomical observatory at Gottmgen, and pro- 
fessor of astronomy 1n the university there. Working 
hard and continuously, not seeking new positions, 
and seldom leaving Ins observatory, he eventually 
died there on February 23, 1855 Space will not 
permut the analysis of many of his 124 memos, all 
significant, catalogued by the Royal Society, and his 
biography must also be sought elsewhere. In the 
first part of his hfe, Gauss devoted himself m turn 
to the theory of numbers, algebra, general analysis, 
astronomy and geodesy His mughty works m these 
subjects were-deseribed long ago by able pens?-5 
The purpose of the present article ıs to survey briefly 
Gauss's work m physics 

About the year 1831, when Wilhelm Eduard 
Weber became professor of physics at Gottmgen, 
Gauss became mterested m terrestrial magnetism 
The great problem then was—as ıt still is—to find 
the source of the earth’s permanent magnetic field 
Halley (1692), following on the work of Gilbert (1600), 
had suggested that the field might be ascribed to 6 
set of four magnetic poles. Some meagre data to 
test this had been accumulated by 1831, when 
philosophers were measurmg, at wregular times and 
at a few scattered places, the three so-called elements 
of the terrestrial field These were the angle of 
variation, now called declination, the angle of 
melnation or dip, and the intensity of the field 
The venerable Humboldt, both by precept and 
example, emphasized the need for measuring the 
third element, as well as the others, with the utmost 
precision. 

Humboldt and Arago were the first to establish 
magnetic observatories, in buildings free from iron 
In 1833 Gauss and Weber constructed an improved 
observatory of this type at Gottingen, m which the 
declination apparatus, unifilar and bifilar magneto- 
meters were all invented by themselves. This 
observatory and the procedure adopted therem soon 
became a model for others throughout the world 
Gauss’s first memoir on terrestrial magnetism was 
written m Latın, in the grand classical manner of 
Gilbert and Newton It was called “Intensitas vis 
magneticae terrestris ad mensuram absolutam 
revocata" (1832) Improving on the work of Poisson 
(1828), he here introduced his method of measurmg 
H, the horizontal component of the earth’s field 
The same paper also contamed Gauss's method of 
proving expeimnentally the law of inverse squares, 
which at first assumes a law of the mverse nth power 
end goes on to show that n 1s equal to two A third 
manifestation of genius, m the same memoir, was the 
antroduction of absolute units into physics. As 
measured at Gottingen, at 5 p.m on September 18, 
1832, the value of H was found to be 1-782088, 
which Gauss only clamned to be accurate as far as 
1 7821, ın terms of the millimetre, the milligram and 
Xhe second, as units of length, mass and imme In 
the middle of such researches, Gauss and Weber 
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(1833) constructed what has been called the first 
practical electro-magnetic telegraph, usmg wires 
connectmg the astronomical and magnetic observ- 
atories at Gottingen The distance was about 3,000 ft 

The name ‘gauss’ was first fittingly bestowed on 
the unt of magnetic mtenstty More recently, 16 has 
been replaced in that connexion by the term ‘oersted’, 
and the gauss 1s now the unit of magnetic mduction , 
but numbers of physicists and engmeers, reluctant 
to change with the fashion, persist, m private, m 
calling the unit of magnetic mtensity a gauss, a name 
for which they have acquired a certam affection 

To procure accurate and extensive data so that a 
proper theory of terrestrial magnetism could be 
developed, Gauss, from 1831 onwards, organized & 
Magnetic Union of observatories. At places throughb- 
out Europe, daily measurements of the three elements 
were made at the same moments and at the same 
regular intervals. By the efforts of Sabme and 
Lloyd, and followmg a letter by Humboldt (1836) to 
the Duke of Sussex, then president of the Royal 
Society, the British Government was persuaded to 
assist, very heartily and effectually, by erecting 
magnetic observatories at home and in the Colonies 
A special expedition of two ships, the Hrebus of 
370 tons and the Terror of 340 tons, under Ross, was 
sent to the Antarctic m 1839, with the primary 
object of making magnetic measurements m 8 region 
concernmg which earlier mformation was very 
scanty. Other governments, especially that of 
Russia, gave ther support, and m 1840 it was 
reported that thirty-two new observatories were 
established, or nearly so. For the sake of comparison 
ib may be noted that m 1940 about seventy-five 
magnetic observatories were m operation, some m 
polar regions, not only measuring the elements at 
regular intervals, but also makmg contmuous 
recordings of their fluctuations, now called ‘variations’. 

We now turn to Gauss’s theoretical work. He had 
no theory of magnetism itself. He was concerned 
with terrestrial magnetism, the phenomena of which 
may be divided mto the permanent main field and 
its variations, daily, monthly, annual, secular and 
non-recurrent (magnetic storms). 

Neglectmg the variations, m the memor “All- 
gemeine Theorie des Erdmagnetismus" (1838), Gauss’s 
purpose was to discover the law or formula which 
accounts accurately for the permanent magnetic 
potential and field everywhere on the earth’s surface. 
The theoretical tools were at hand, thanks to Laplace 
and Legendre Gauss assumed that the potential, at 
any pomt on the earth’s surface, was a solution of 
Laplace’s equation He assumed also that the field 
was wholly due to sources mside the earth, and that 
the potential V could be written as the convergent 
Series 


V = Syr? + Sr? + S,r* + Saft? + oe 


terms after the fourth bemg neghgible. Here r was 
the distance of the point from the centre of the earth, 
and Sı, Ss, S,, S, were surface harmonics, functions 
of the latitude and longitude of the pomt. The first 
term could be regarded as due to a uniform magnet- 
ization of the earth, or to a small magnet placed at 
the centre The other terms could not be mterpreted 
physically. S1, S2, S; and S, were expressed 1n terms 
of twenty-four constants and tmgonomeitrical fane- 
tions of the latitude and longitude. This could not 
be done accurately with the older observations, and 
Gauss acknowledged that 16 was the publication in 
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1838 of Sabine’s tables and chart of hnes of equal 
total intensity, m the seventh report of the British 
Association, which inspired him to complete the 
laborious task. He also used the inclination (dip) 
chart by the German, Horner, and the declination 
chart of Barlow. Gauss then tested his formula by 
calculating fields at new points, and also the positions 
of the terrestrial magnetic poles. These last he 
predicted, m 1838, to be near 73° 35’ N , 95° 39’ W., 
and 72° 35’ S , 152° 30’ E , respectively, long before 
Amundsen (1903-6) found the North Pole to be at 
71° N , 96° W , and the Discovery expedition (1902-4) 
found the South Pole at 72° 50’ S., 156° 20’ E. Thus 
Gauss laid a firm foundation for the theory of 
terrestrial magnetism on which Schuster, Gunn and 
others have built Usmg the better observations of 
1885, Neumayer recalculated the twenty-four con- 
stants. Schmidt (1889) found that 1 per cent of the 
field was due to external sources Later still, in 1923, 
Bauer found that 3 per cent was due to a potential 
arısıng from external sources, 94 per cent to & 
potential arismg from internal sources and 3 per 
cent, of non-potential origin, to electric currents in 
the atmosphere, but this last result 1s disputed by 
some authorities. Chapman has shown that about 
72 per cent of the diurnal variation 1s due to external, 
and 28 per cent to internal sources The quality of 
Gauss’s work 1s indicated by the followmg comment 
by Clerk Maxwell “Gauss, as a member of the 
German Magnetic Union, brought his powerful 
intellect to bear on the theory of magnetism, and on 
the methods of observing 1t, and he not only greatly 
added to our knowledge of the theory of attractions, 
but reconstructed the whole of magnetic science as 
regards the instruments used, the methods of 
observation, and the calculation of the results, so 
that his memoirs on Terrestrial Magnetism may be 
taken as models of physical research by all those 
who are engaged m the measurement of the forces 
m nature", 

Maxwell’s reference to attractions probably relates 
to Gauss’s memoir, 'Allgememe Lehrsatze in 
Beziehung auf die ım verkehrten Verhaltnisse des 
Quadrats der Entfernung wirkenden Anziehungs- 
und Abstossungs-krafte" (1840) These theorems 
relate to gravitation, electrostatics and magnetism. 
Among them we find that celebrated theorem, 
Gauss’s theorem par excellence, showing that the 
total normal outward flux of force over a closed 
surface is 4x times the electric charge or magnetic 
pole-strength enclosed, or 4xG times the mass 
enclosed. 

Much of Gauss’s work ın pure mathematics has 
contributed, since his time, to advances 1n electricity 
and magnetism. For example, m order to calculate 
the magnetic field of a two-dimensional pole-piece 
the cross-section of which is a curvilinear triangle, 
and the sides of which are circular arcs, one must 
first use Gauss’s concept of a conformal trans- 
formation to change the edge of the triangle mto the 
real axis of another plane This is done by the aid 
of Gauss’s hypergeometric equation, which 1s solved 
by Gauss’s methods. 

Turning to optics, we find another manifestation 
of Gauss's power in the memoir **Diopbrische Unter- 
suchungen” (1840). Here the concept of prmeipal 
points was introduced, a concept which reduced the 
laborious mathematics of thick lenses and sets of 
coaxial lenses almost to the easy algebra of single 
thin lenses. Gauss’s ideas were extended m 1845 by 
Listing, who discovered nodal pomts. Along with 
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this may be mentioned, as a bagatelle of genius 
Gauss’s optical mvention called a heliotrope (1821) 
based on the law of reflexion of hght by plane mirrors 
and useful m geodetic work for sending signals o: 
sunlight to distent points 

Like Newton, Gauss wrote a 'Prinerpia", not t 
bound book, but a memoir called '"Prmerpia generali 
Theoriae Figurae Fluidorum". To Gauss this was jus 
a trifle, but 16 alone would have made the name of : 
lesser man. The prinerple of virtual work and th 
calculus of variations were apphed to a bhqux 
standing m a capillary tube. The differential equatio: 
of the free surface and Young’s equation relating ti 
angles of contact were deduced in an elegant manne! 
free from a defect which vitiated Laplace’s treatmen 
of the same topic. 

Gauss never rushed into pubheation. As the year 
passed, he became more and more averse to ıb o 
indifferent to priority. Von Waltershausen tells u 
that m 1831 Gauss suddenly took up crystallography 
quickly mastered ıt m a few weeks and as suddenl 
relmquished ıt. His unpublished note-book shows tha 
he had largely forestalled the later work of Miller. 

There 13 no space to relate all Gauss’s persona 
peculiarities, hus virtues and failmgs, his hterar, 
style, his veto on the taking of notes of his lecture 
by his students, his adverse opmion on Abel’s firs 
great paper, and so forth. We trust that enoug, 
evidence has been adduced to show that, in bot. 
theoretical and experimental physics, Gauss was a 
great & master as m mathematics and astronomy 
and that. as Johnson said of Goldsmith, he touche: 
nothmg which he did not adorn. 


1 ee W Sartorius, “Gauss zum Gedichtniss” (Leipzig 
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OBITUARIES 
Prof. G V Anrep, F.R.S 


Pror. GLEB VASILIBVITCH ANREP, who died n 
Cairo on January 9, was one of the outstandin; 
physiologists of his generation. He was born in St 
Petersburg m 1891, the son of Basil Anrep, professor o 
pharmacology m the Military Medical Academy, why 
discovered the local anesthetic action of cocaine, anc 
who was of Swedish extraction. Gleb Anrep studied a 
the Military Medical Academy, where he came unde 
the compelling influence of I. P. Pavlov, commenein; 
research work on the conditioned reflexes while siil 
a student. He was not yet qualified when ‘Ivai 
Petrovitch’ sent him m the vacation of 1912 to visi 
Starling, m order to demonstrate to him the effect o 
vagus stimulation on the secretion of pancreatr 
Juice, and to acquire the method of preparing pan 
creatic secretin. He already spoke tolerable English 
and soon became fluent during that and two simila 
visits in the next two years, when he worked unde 
Starlmg at University College, London. The thir 
visit was curtailed by the outbreak of war m 1914 
when he returned to Russia, completed his quali 
fications, and joined. the Army, m which he serve 
until 1917 as a medical officer. He then returned t 
Petrograd, studied at the Institute of Experimmenta 
Medicine, and took his M D Being opposed to th: 
Revolutionary Government, he jomed the ant 
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Bolshevik forces of General Denekm in 1918, re- 
maining with them until their defeat, after which, 
with the help of Starling, he came to England, and 
worked as a lecturer at University College until 1926, 
taking a D.Sc He became naturalized m 1925, and 
was made a Fellow of University College m 1928. 

In 1926 he moved to Cambridge, as lecturer m 
physiology, was awarded an M A., and m 1928 was 
elected a Fellow of the Royal Society. 

In 1931 he accepted the chair of physiology at the 
Fuad I University, Cairo, m succession to Prof 
W. H. Wilson, and remained there until a short time 
before his death. 

Anrep was an outstanding expermental physio- 
logist of the classical type, imbibmg his inspiration, 
through Pavlov and Starling, largely from the 
German school of Ludwig and his contemporaries 
His first loyalty was to ‘Ivan Petrovitch’, whom he 
revered and umitated largely, and to the land of his 
birth, the exile from which he greatly deplored. His 
second loyalty was to Starlmg, and to England, to 
both of which he owed so much. Perhaps a third 
was to Egypt, the deserts of which he explored with 
characteristic intrepidity and enthusiasm, having 
acquired a good knowledge of Arabic, and always 
having had a taste for adventure 

His physiological work fell mto two mam cate- 
gories in Russia, on the conditioned reflexes, and 
in England and Egypt, on circulatory problems. His 
first paper m the Journal of Physiology, m 1912, 
showed that the rise of blood pressure which followed 
when the splanchnic nerve was stimulated was m 
part due to the release of adrenaline. He was made 
a member of the Physiological Society m 1913, and 
contributed many papers to that and other journals, 
on such subjects as the coronary circulation, pan- 
ereatic and salivary secretion, the pulmonary cm- 
culation, cardiac reflexes, tissue histamme, and the 
peripheral circulation. 

All his work was technically first-class, he had a 
terrifying capacity for work, was a quick and skilful, 
but rather temperamental, operator, and had a great 
knowledge of the hterature of his subject 

As a person, Anrep was engaging, buoyant, 
dynamic, with quick enthusiasms and Slav miro- 
spectiveness, and, on occasion, as when an ex- 
permment failed, he was capable of acute self- 
depreciation. He had great gifts as a raconteur and 
as a lecturer of an unusual type. He was a keen 
collector of apparatus and of postage stamps 

He had one son by his first wife, Olga, by sub- 
sequent marriages no issue. C. Lovarr Evans 


Mr A. S. Ramsey 


ARTHUR SrANLEY Ramsey, senior Fellow of 
Magdalene College, Cambridge, died at Cambridge on 
December 31 

He was born at Hackney in 1867, the eldest son 
of the Rev. Averell Ramsey, a well-known Congre- 

sgational minister. He was educated at Batley 
"Grammar School and Magdalene College, Cambridge, 
where he graduated fifth wrangler m 1889 After 
seven years as mathematics master at  Fettes 
College, he returned to Magdalene m 1897 as Fellow 
«nd lecturer in mathematics, and held the latter post 
until his retirement from active teachmg m 1934. 
‘When. the office of University lecturer was mstituted 
mn 1926, Ramsey was one of the first to be appointed, 
and he contmued m office until his retirement under 
mthe age limit in 1932. 


NATURE 


327 


Ramsey would have been the first to disclaim 
origmality m his contmbutions to mathematics His 
great gift was as a teacher, particularly of apphed 
mathematics, and he had an especial understanding 
of the needs of the average student. He soon realized 
that there was a great lack of systematic text-books 
adapted to the course of study, and he set himself 
with mdefatigable mdustry to fill this gap. In the 
course of years a truly remarkable series of text- 
books flowed from his pen. His published works are 
“Modern Plane Geometry” (Richardson and Ramsey) , 
*"Hydromechames" (Besant and Ramsey), 'Hydro- 
dynamics”, “Elementary Geometrical Optics", 
“Dynamics” “Statics”, "'"Hydrostatics" , “Elec- 
tricity and Magnetism”, and “Introduction to New- 
toman Attraction" All these books are marked by 
clear thmking, orderly presentation and a wealth of 
illustrative examples, and most of them, despite 
great developments m mathematical theory and 
method, have mamtamed a steady and deserved 
popularity His lectures were equally clear and 
systematic, and, m private teachmg, there were few 
questions to which he would not at once produce the 
answer from among his carefully filed manuscript 
notes. 

In addition to his mathematical work, Ramsey 
took & very active part m college and university 
administration. He was successively bursar, tutor 
and president (that 15, vice-master) of Magdalene, 
and he was a member of the Financial Board of the 
University of Cambridge for more than twenty years. 
He had a special mterest m religious matters and 
particularly m the affairs of the Congregational 
Churches He was for many years a member of the 
Council of the Congregational Union of England and 
Wales, and gave very valuable help to Cheshunt 
College, Cambridge, as a governor and for nme years 
as chairman of the governors 

Ramsey was a man of uncompromising integrity, 
and he was possessed by a tremendous sense of duty 
Though he could be formidable indeed in his con- 
demnation of the culpably second-rate, kimdlmess 
was never far absent, and in his later years 1b was 
his dominant characteristic. In his retirement he 
could be rehed upon to dehght his listeners with a 
seemingly inexhaustible fund of remmuscence, told 
with mimitable humour. He made a lasting mpact 
upon the life of his College, and both there and else- 
where he will long be remembered as a teacher and 
as a wise friend. His private hfe was clouded by two 
great tragedies, stoically endured His wife, whom 
he had married in 1902, lost her lfe ın a motor-car 
accident m 1927, and three years later came the 
lamentably early death of his elder son, the brilliant 
F. P Ramsey, Fellow of King’s and author of 
“Foundations of Mathematics’. He is survived by 
his younger son, A. M. Ramsey, Bishop of Durham, 
and by two daughters D W BABBAGE 


Mr. Edwin Grey 


Onr of the last hnks with the Rothamsted of 
Lawes and Gilbert’s time was broken when Edwin 
Grey died on January 30 at the age of nmety-five. 
Young Ted Grey went to the Rothamsted Labora- 
tories m 1872 when he was thirteen years old, and 
with other boys was trained to carry out the botanical 
analysis of the hays from the Park Grass plots He 
was soon marked out as a careful and reliable worker, 
and as time went on he took part m the classical 
experiments on soil fertility and anrmal feeding of 
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the second half of Gilbert's reign. For many years 
Grey was field supermtendent m charge of the 
famous field plots, and never were they better 
cared for 

Outside his work Grey entered mto the social life 
of the village and Laboratories with great zest, and 
hus unusually clear memory of scenes and dialogue 
enabled him to record, m his later years, the human 
story of the Laboratory and its surroundings in two 
most readable books. One of these, ““Remmuscences 
of the Rothamsted Laboratories, Staff, and Experi- 
mental Fields", gives a striking and vivid picture of 
the original Rothamsted and iis great and also its 
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humbler personalities. The other, “Cottage Life m : 
Hertfordshire Village", portrays in almost photo 
graphic detail the daily ves and customs of a smal 
rural community 1n the last quarter of the nineteent. 
century. f 
On his retirement ın 1922 after fifty years service 
Edwin Grey was presented with an address bearn 
many of the best known names m agriculture. Hi 
maimtamed his mterest m Rothamsted affairs for th 
rest of his long hfe. Seldom did one visit him withou 
coming away with some mterestimg sidelight on th 
Rothamsted story He was the last survivor of th 
old order H V Garner 


NEWS and VIEWS 


University College of Rhodesia and Nyasaland 


THe announcement was made on February 15 that 
H.M the Queen has, by order m Counen dated 
February 10, approved a grant of a Royal Charter 
to the University College of Rhodesia and Nyasa- 
land The Federal Prime Mumuster, the Right 
Honourable Sir Godfrey Huggins, was present at the 
Couned. Furthermore, HM Queen Ehzabeth, the 
Queen Mother, has accepted the office of president of 
the College. As we recorded more than eighteen 

‘ months ago (Nature, 112, 1, 1953), the Carr-Saunders 
Commission. on Higher Education for Africans m 
Central Africa recommended that the College m 
which i6 was interested should be granted complete 
autonomy and that ıt should be established by 
Royal Charter The news that this has now been 
done will be pleasing to all who wish well of the 
experiment now bemg made ın higher education in 
Central Africa Reference has been made to this 
experiment in these columns from time to time (see 
Nature, January 29, p. 181), and the granting of a 
Royal Charter to the new university mstibution 
is indeed welcome The news that Queen Elizabeth, 
the Queen Mother, who laid the foundation stone 
of the College durmg her visit to Ceniral Africa 
in 1953, has agreed to become the first president of 
the College will also be received with pleasure. Ib 1s 
one more indication of the serious interest which the 
Royal Family takes m university education. 


University College of the West Indies 


THE Jamaica Sugar Manufacturers’ Association 18 
to make a contribution to the funds of the Univer- 
sity College of the West Indies m response to an 
appeal made by the Chancellor, Princess Alice, 
Countess of Athlone The gift will take the form of 
8d a ton on all ‘quota sugar’ sold durmg the next 
seven years Over this period, the contribution is 
expected to amount to £75,000 Carom Ltd , Trmidad, 
the British Gumna sugar producers and the West 
India Sugar Company are also to respond to the 
appeal 


International Conference on the Peaceful Uses of 
Atomic Energy 


Dr. H J. Bhabha, director of the Tata Institute 
of Fundamental Research, Bombay, and chairman 
of the Indian Atomic Energy Commussion, will be 
president of the United Nations Conference on the 
peaceful uses of atomic energy which opens m Geneva 
on August 8. Prof. Walter G Whitman, head of the 
Department of Chemical Engmeermg at the Massa- 


chusetts Institute of Technology, will be secretary 
general of the conference. In this capacity, Prof 
Whitman will serve as an officer of the U.N Secre 
tariat, and he will be assisted by a three-man U.N 
working party consistmg of Ralph J. Bunche am 
Ilya S Tchernychev (U.N. Under-Secretaries), an: 
Dr. Gunnar Randers (special consultant to th 
Secretary-General, Dag Hammarskjold, m matter 
relating to the conference). Eighty-four countrie 
have been invited to attend the conference Mı 
Hammarskjold said the nommations were made n 
accordance with the views of the seven-natiol 
advisory committee drawing up plans for the con 
ference. He will appomt six vice-presidents fron 
nominees to be designated by Brazil, Canada, France 
the Soviet Union, the Umted Kingdom and th 
United States, which with India constitute thi 
advisory committee, India is, of course, providing 
the president. There will also be a chairman and-: 
rapporteur for each of the sections mto which thr 
conference will be divided for working purposes 
These officers will be appomted by the Secretary 
General before the conference opens They will b 
selected from scientists emment m the relevant fields 
and equitable geographical distribution will be taker 
into account 

After a prelmmary address by Dr Bhabha 
the conference will open by considering the world’ 
estimated power requirements in some fifty year 
time, m order to set the stage for discussion o 
the effect of nuclear energy on the world powe: 
problem. The agenda ıs divided mto the followin; 
maim subjects need for a new power source, the 
role of nuclear energy, the building of a nuclea: 
energy enterprise, health and safety aspects o 
nuclear energy, production and use of isotopes 
problems relating to large quantities of radioactive 
substances. These will be considered in plenary 
session In addition, section meetings will be helc 
on such topics as reactors, biological and medica. 
questions, and the application of isotopes to research 
and industrial problems. All subjects must be dealt 
with and presented only from the scientific and 
technical pomts of view Papers must reach the 
Secretary-General not later than July 1, ther titles, 
accompanied by an abstract not exceeding 50C 
words, should be submitted by May 15. Each 
country and specialized agency attending may, send 
up to five representatives including, to the ,extent 
possible, individual experts competent m the atomic 
energy field, they may be accompamed by as many 
advisers as necessary. All meetmgs will be held m 
public, and will be mierpreted m four languages: 
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English; French, Russian and Spamsh As the con- 
ference will last only twelve workmg days, there will 
not be time for all papers to be presented orally 
The choice of those to be read to the conference, m 
full or m part, will be made by a panel of qualified 
scientists to be designated by Mr Hammarskjold on 
the advice of the advisory committee Papers which 
are not presented orally will still be considered part 
of the conference, and will be included m its pub- 
ashed proceedings 


Public School and Grammar School Boys for 
Industry 


Fottowine the pamphlets recently issued on 
'areers for university graduates in mdustry and 
lurecting the attention of mdustry ın Britam to the 
zrowing importance of the universities as a recruiting 
zround for the ablest talent m each generation of 
school-leavers (see also p 313), the Education Com- 
uittee of the Federation of British Industries has now 
srepared a further pamphlet on the recruitment and 
waning of the public school and giammar school boys 
n industry (pp 12 Fed of British Industries, Lon- 
jon, 1954 1s) The pamphlet suggests that mdustry 
s in danger of neglecting an important source of 
managerial talent, and 16 makes detailed proposals as 
to the way m which firms able to offer posts suitable 
for public school and grammar school boys could 
summarize information regarding such posts and 
training on a standard mdex card for distribution to 
the appropriate schools This distribution could be 
made direct to any schools with which the firm has 
already established contact, of with the co-operation 
of the Central Youth Employment Executive and 
the Public Schools Appomtments Bureau. 

The pamphlet points out that educational changes 
since the Second World War have led to many more 
zrammar school boys m Britain remaimuing at school 
intil they are seventeen or eighteen, while to-day 
L7 per cent of the total number of boys in the 
secondary schools are educated in grammar schools 
'ompared with 11 5 per cent in 1938. The selection 
»rocedure appears to be reasonably effective and, 
sroadly speaking, the best intellectual talent m. the 
‘econdary schools of England and Wales 1s to be 
ound in the grammar schools, and, m Scotland, m 
ihe senior secondary school Accordingly, mdustry 
an no longer count on recruiting from the elementary 
chool leavers a sufficient number of those possessing 
he intellectual capacity and character demanded of 
oremen, departmental supermtendents, managers or 
lrectors. Smee at present 18 per cent of grammar 
chool boys leave at 15, 48 per cent at 16, and 34 
ver cent between 17 and 19, there 1s still a large 
opor&ion of them, and of public school boys, avail- 
ble for recruitment at an age when industry 1s in 
lrect competition with the Civil Service and other 
ofessions Schoolmasters, 1n general, are probably 
sss famihar with the prospects m industry, and the 
ismphlet is designed to dispel lack of knowledge 
vhich 18 leading industry to misuse valuable recruits. 


^etallurgical Developments at Swansea 


METALLURGY 1s an applied science, and m the 
vords of Prof. R Mehl is “a composite of learning 
ind of abilities-to-do”. As a university subject, like 
aedieane, it 18 based on the pure sciences, which form 
he maim part of the curriculum in the intermediate 
ind subsidiary years The reduction of metal from 
re has been receiving a great deal of scientific study , 
ut ib 18 felt that the manipulation and utilization of 
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the reduced metal itself requires incieased attention’ 
and m the widest field Metallic parts for modern 
structures frequently mvolve expensive engineering 
operations, but by the co-operation of the metal- 
lurgist, the engmeer and the physicist, metallurgical 
short-cuts may be provided. A scientific study of 
fabrication processes on a suitable scale may cure 
existing troubles and lead to improved techniques 
This involves a type of physical metallurgy which 
can be called ‘fabrication metallurgy’. It would cover 
welding and joimung, precision casting, extrusion, 
powder metallurgy and mechanical deformation. 
The Steel Company of Wales and Richard Thomas 
and Baldwin, Ltd , have together made a munzficent 
gift, totallmg £100,000, to the University College of 
Swansea to develop work along these lmes Certain 
portions of the existing courses will be amplified, and 
students may be able to select alternative lines of 
study m their last year. The mtroduction of post- 
graduate courses ıs bemg considered Laboratory 
extensions are in hand and research fellowships are 
contemplated A professor of physical metallurgy 
will be appointed withm the existing Department, 
to deal with the teaching and research which this 
development mvolves 


Charles Blachford Mansfield (1819-55) 


A PIONEER 1n the anilme industry, Charles Blach- 
ford Mansfield, died one hundred years ago on Febru- 
ary 26, 1855, a martyr to science He was born at 
Rowner m Hampshire on May 8, 1819, and was 
educated at Winchester and Cambridge, where he 
took his B A degree in 1846. At the newly founded 
Royal College of Chemistry m London he became 
the favourite pupil of the superintendent, August 
Wilhelm von Hofmann, under whose direction he 
found coal-tar naphtha to be an abundant source 
of benzene Benzene had lately been found in 
coal-tar and named by von Hofmann By freezing 
a carefully fractioned sample of coal-tar naphtha, 
Mansfield in 1849 obtamed with the aid of simple 
dephlegmators a pure benzene distilling below 100° C. 
which was a prerequisite for the amlme industry 
In a pamphlet, “Benzol, 15s Nature and Utility”, he 
mentioned that a pecularly briliant hght could be 
produced by charging air with its vapour. Durmg 
the 1849 cholera epidemic he advocated a pure water 
supply for Bermondsey and other districts. Inter- 
ested m aeronautics, he wrote a book on “Aerial 
Navigation”, which contamed a number of remark- 
able forecasts In his lectures on the chemistry of 
metals, delivered at the Royal Institution m 1851-52, 
he attempted a classification of his own devismg. In 
1852 he visited Paraguay and drew up a scheme for 
the colonization of the Gran Chaco. He pomted out 
the wastage of beef and other animal matter, which 
could be used for making ammonia or saltpetre, and 
suggested that the vast stores of timber wasted 
might be turned into huge unsmkable rafts across 
the Atlantic Mansfield’s chief contribution to 
theoretical chemistry was his “Theory of Salts", 
published in 1855. He was engaged im preparing 
samples of benzene for the Pans Exhibition, when 
on February 17, 1855, a naphtha-still in his laboratory 
at St. John’s Wood overflowed. Severely burned, he 
died nme days later at the Middlesex Hospital, at 
the early age of thirty-srx. 


Catalogue of Optical Instruments 


New illustrated editions have recently been issued 
of Sections D and M of the ‘Hilger General Cata- 
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logue” (obtainable from the Hilger Division, Hilger 
and Watts, Ltd, 98 St Pancras Way, London, 
N.W 1) Section D deals with monochromators for 
ultra-violet, mfra-red and visible radiation and with 
wave-length spectrometers and specialized spectro- 
scopes, and mention is made of a new series of 
monochromators, now in the final stages of design, 
which are planned to replace the former Muller— 
Hilger Uvisor mstruments. Section M deals with a 
wide range of apparatus, meluding refractometers, 
polarmeters, temperature regulators, strain viewers, 
and photoelastic and electrophoresis apparatus Two 
types of temperature-regulating devices for optical 
instruments fitted with water jackets are offeied 
For precise measurements the B.TL thermostatic 
water circulator made by Baird and Tatlock (London), 
Ltd, and designed m conjunction with the Hilger 
Division of Hilger and Watts, Ltd., 1s recommended, 
and for less critical work the Gallenkamp water 
heater, which is well suited for the Abbe type of 
refractometer Other refractometers described are 
the Hilger-Chance refractometer for solids and 
liquids, the Rayleigh mterference refractometer for 
gases or for hquids, and a thin-film ultra-violet 
refractometer for liquids 


National Institute of Agricultural Botany 


Tux work of the National Institute of Agricultural 
Botany durmg the past year ıs reviewed m its 
Journal (1, No. 1, 1954) This number meludes an 
account of the oldest regional trials centre, the 
Norfolk Agricultural Station,-and m various ways 
indicates the many sides of the Institute’s work, 
including reports of trials, classifications of varieties, 
methods of assessing premature germination (that 1s, 
'sproutang') m wheat, and a further report from St. 
Albans on quality of oats Thuis latter paper desertbes 
an interesting investigation into decayed kernels. 
There ıs also a full report on the crop conference 
held ın December 1953 The proceedings were of 
general interest, and the emphasis on quality 1s of 
topical mmportanee It was probably the first occasion 
when growers’ representatives of so many areas have 
been able to meet millers and bakers, maltsters and 
brewers, for a full discussion of their different points 
of view 


Fifteenth International 
London, [958 


Tue Fifteenth International Congress of Zoology 1s 
to be held durmg July 16-23, 1958, and will meet 
in the Imperial College of Science and Technology, 
London The president is Sir Gavin de Beer, director 
of the British Museum (Natural History), secretary- 
general, Prof H R Hewer (Imperial College, London, 
S.W 7), assistant secretary-general, Dr. G. E 
Newell (Queen Mary College, London, E1) In 
preparation for the work on zoological nomenclature 
by the Congress, arrangements wil be made by the 
International Trust for Zoological Nomenclature 
in conjunction with the secretariat of the Congress for 
a colloquium on zoological nomenclature to be held 
ummediately before the Congress, to start on July 7. 
The task of the colloquium will be to examine m 
detail the draft text of the Régles as amended by the 
Paris and Copenhagen Congresses, prior to their 
Submission to the Congress for adoption Formal 
invitations to attend the Congress will be issued m 
September 1957 All communications meanwhile 
should be sent to the Secretary-General at the above 
address 


Congress of Zoology, 
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Royal Astronomical Society Officers for 1955-56 


Tue following have been elected officers for 1955— 
56 of the Royal Astronomical Society President, 
Sir Harold Jeffreys, Vasce-Pieswlents, Dr J Jackson, 
Prof. A C B Lovell, Dr R A. Lyttleton (geophysical 
secretary), and Prof H. H Plaskett, Treaswer, Prof 
L M Mine-Thomson, Secretartes, Prof O W 
Allen and Dr A Hunter, Foreign Secretary, Sir 
Harold Spencer Jones, Council, Di A Armitage, 
Dr D E Blackwell, Prof. H. Bond, Mrs E. M 
Burbidge, Mr E H Collinson, Prof. V C A. Ferraro, 
Mr T Gold, Dr R W.B Pearse, Dr J G Porter, Dr 
S.K Runcorn, Mr. D H Sadler and Dr P A Sweet 


Announcements 


ER H. Tse Duge or EnmNBUARGH has been elected 
the first Honorary Fellow of the Pharmaceutical 
Society of Great Britain 


Presipent’s Awards announced on Indian Republic 
Day (January 26) have been made to Prof V. R 
Khanolkar, director, Indian Cancer Research In- 
stitute, Bombay, India, and to Prof M. 8. Thacker; 
director, Indian Institute of Science, Bangalore, India 


Mr W S Bisat, a well-known civil engineer of 
Leeds and Fellow of the Royal Society, has been 
awarded the Liverpool Geological Society Medal m 
recognition of his work on gomatite faunas and their 
use m the subdivision of the Carbomferous m the 
North of England 

Mr R H GumwMwER, a director of International 
Combustion, Ltd, and associated companies, has 
been elected president of the Institute of Fuel, m 
succession to Dr W Idris Jones, director-general of 
research to the National Coal Board. Mr Gumme: 
is a founder-member of the Institute, and is well 
known for engmeering activities connected with fuel 


Dr. € J. GADD, keeper of Egyptian and Assyrian 
antiquities at the British Museum, has been appomted 
to the University of London chair of ancient Semitic 
languages and crvilizations tenable at the School o: 
Oriental and African Studies The title of reader ir 
agronomy in the University of London has beer 
conferred on Mr A G Davis m respect of the pos 
held by him at Wye College 


Tse fourteenth International Horticultural Con 
gress will be held at Schevenmgen, Holland, durm; 
August 29-September 6 Further mformation can bt 
obtained from the Honorary Secretary, Internationa 
Horticultural Congress, Mumuistry of Agriculture 
Bezuidenhout 30, The Hague. 


THE first International Congress on Documentatior 
of Applied Chemistry will be held m London durm; 
November 23-25 Further information can b 
obtamed from the Honorary Secretary, Internationa 
Congress on Documentation of Applied Chemistry 
56 Victoria Street, London, S W.1. 


A CONFERENCE on “Low Temperature Physics’ 
will be held under the joint auspices of the Inter 
national Union of Pure and Applied Physics anc 
Commission I of the Institut International du Fror 
as part of the four-yearly International Congress o 
Refrigeration which commences at the Sorbonne 
Paris, on August 31 The first sessions will be mamly 
devoted to the applied aspects of low-temperatur: 
physics, those concerned mamly with pure physic 
will begin on September 2 The proceedings will en 
on September 8 Further information can be obtamer 
from Prof L Weil, Institut Fourier, Place du Doye 
Gosse, Grenoble, Isére. 
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EARLY SCHOOL LEAVING 


N inquiry mto the factors mfluencmg the age 

at which children leave school, and the steps 
desirable to merease the number of those who stay 
after the age of fifteen, has been completed by the 
Central Advisory Council for Education (England) 
The Council’s findings and recommendations have 
been published m a report, “Early Leaving" 
(HMSO, 1954 3s 6d. net) (see also p 313) 

A comprehensive study was made of the number 
of leavers at various ages, something of them back- 
ground, school records, motives and subsequent 
careers For this purpose, a 10 per cent sample*was 
taken of maintained and direct-grant grammar 
schools m England 

The heads of 114 schools completed a questionnaire 
giving as much mformation as possible on these lines 
m respect of each boy and girl who entered school 
‘with the intake of September 1946 In addition, 
evidence was secured from boys and girls themselves, 
through youth clubs and certam groups of national 
servicemen 

One of the most mmportant factors mfiuencing the 
age at which boys and girls leave school was found 
to be the home background Professional and 
managerial famulies’ children accounted for only 
15 per cent of the child population, but represented 
25 per cent of the grammar school population and 
43 7 per cent of the sixth-form complement. 

School records of children m different social groups 
were studied, and 1t was found that from children of 
parents m professional or managerial occupations at 
one extreme to the children of unskilled workers at 
the other there 1s a steady and marked decline m 
performance at the grammar school, m the length of 
school hfe, and in academic promise at the time of 
leaving This is not a mere development of the 
better performance at the age of eleven of children 
in certam groups, ib reflects a widespread changmg 
of places in academic order between eleven and 
sixteen or eighteen years of age 

Shortage of money ın itself ıs a less-common reason 
for leaving than some others—overcrowding in the 
home and ''different social assumptions" are m- 
portant considerations The handicap of adverse 
home conditions, moreover, tends to increase through- 
out the school course and falsify many of the 
predictions made in the process of selection 

To meet the problem raised by unsuitable home 
conditions, the report recommends investigation and 
possible help by an appropriate social agency such 
as the school health service, provision of boarding 
facilities by local education authorities, and con- 
cessions by schools and education authorities, such 
as keeping the public lbraries open until 9 pm., 
keepmg schools open after normal hours, m country 
areas the opening of primary school premises m the 
evening, and more generous assistance to youth clubs 
which cater especially for grammar school pupils. 

Boys tend to stay longer at school than girls and 
do rather better academically Evidence confirms 
the common behef that many parents attach more 
unportance to their sons’ education than to that of 
ther daughters 

The Council found that while there has been a 
continued and marked tendency towards a longer 
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school life since the Wai, there was a very large 
number of boys and girls leavmg at fifteen who 
would do well to stay on at school foi another year 
The value of a school life extendmg beyond sixteen 
depends on the character, and especially the 
intellectual ability, of the particular child. 

From the grammar school intake of 1946, m 
addition to about 10,000 boys and 7,000 girls who 
took advanced srxth-form courses, there were about 
5,000 boys and 5,000 girls who had the capacity to 
do so if they had stayed longer at school. Of these, 
about 2,900 boys and 1,300 girls would have been 
suitable for courses m science or mathematics There 
18 a great national need for scientists of many kinds , 
all the scientists of good quality that the schools can 
produce will be absorbed if the universities and 
technical colleges can expand their scientific intake 
The problem remams of providing the necessary 
scientific staff for the schools, but if this can be 
solved, the 4,200 potential scientists out of the 
additional 10,000 boys and girls who could well take 
advanced courses should have no difficulty m findmg 
suitable occupations. It 1s acknowledged that “some 
of those who have the mtellectual capacity for srxth 
form work may be right to leave without undertakmg 
16” , but if pupils capable of takmg advanced courses 
can be persuaded to stay at school they will be 
serving both the community and themselves. 

The Council recommends that, m drawmg up 
building programmes, local education authorities 
should estimate generously the need for gramma: 
school places to allow both for an expansion m the 
size of ther intake and also for an increased pro- 
portion in the fifth and sixth forms 

The process of selection for secondary education 
should allow for a small number of grammar school 
places to be filled at each individual school by 
alternative methods, more transfers from modern 
to grammar schools, even after the age of fifteen, 
should be made 

Local education authorities should review the o- 
eumstances m which children leave school early for 
financial reasons, and adjust thew schemes of aid 
accordingly 

Drastic revision of the less-generous scales, pro- 
vision of higher giants for older children, generous 
allowances m respect of further dependent children, 
and consideration of the use of scales based on net 
rather than gross mcome, are the, mam suggested 
needs The Council also beheves that the law should 
be amended to provide for the payment of family 
allowances for children still at school up to any age 
At present such allowances cease when the child 
reaches the age of srxteen. 

A number of recommendations are made for the 
consideration of employers, trade unions and pro- 
fessional bodies Many young people, especially boys, 
leave school early m order to get & job Conditions 
of entry to many professions and irades do not 
encourage a longer school hfe, craft apprenticeship 
schemes influence boys to leave school at not later 
than sixteen The possibility of reducing the length 
of craft apprenticeship for boys who have stayed at 
school for a full five-year course should be con- 
sidered, and the number of student apprenticeships 
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increased, terms of admussion to the professions 
should provide a gieater mcentive to pupils to 1each 
sixth form standard In clerical and office careers, 
there should be a more effective system of grading 
linked with mmimum ages of entry and differential 
scales of pay 

The report also makes suggestions for admunis- 
trative action withm the schools These mclude 
treating the whole work of the school, mcluding the 
sixth form, as contmuous, and mtroducimg some 
transition to sixth-form ways of woikmg earher m 
the school course, providing more science facilities 
for girls and experimenting more widely ın such 
courses for boys, providing comparable courses foi 
pupils of similar ability m grammar and modern 
schools, maimtammg regular personal contact with 
the home and increased co-operation with the Youth 
Employment Service and employers 

T H HawxriNs 


CENTENARY OF ALUMINIUM 


URING June 1-11, at the Royal Festival Hall, 
London, the alumimum industry is presenting 
a Progress Exhibition, not only to mark the centenary 
of alummium as a commercial metal but also to 
demonstrate how the present vast output and unique 
experience already gained are now bemg applied to 
every great industry m mereasing measure It was 
at the Pans Exposition m 1855 that the French 
scientist, Prof St Claire Deville, who had succeeded 
in extracting aluminium from clay by a chemical 
process, exhibited samples of the metal Alummium 
was rated a precious metal, since 16 cost £60 per pound 
to produce The first article to be made of the new 
metal was a iattle for the child of the Empero 
Napoleon III, who ordered aluminium cutlery to 
replace the gold plate at the Twleries banquets An 
aluminium watch-cham was also presented to the 
King of Siam, when on a State visit to France 
Attracted by its light weight, the Emperor com- 
mussioned Deville to produce alumimium on a large 
scale so that, with rts cost reduced, 1t could be used 
for equipment for his soldiers However, only ten 
tons of aluminrum were produced m the whole 
world in the next ten years, its lowest price being 
£3 per Ib 
In 1886, Charles Martin Hall m the United States 
and Paul Heroult in Fiance, working mdependently, 
simultaneously patented the electrolytic process for 
extracting aluminium from its oxide To-day, usmg 
basically that same method of extraction, 30,000 tons 
of pure aluminium are produced ın Britain. alone, at 
the great hydro-electric plant in the Scottish High- 
lands, and world production in 1954 has probably 
exceeded three mulhon tons and is still increasing 
From £144,400 per ton its price 1s now £165 per ton, 
and aluminium has the distinction of having creased 
in price to a less extent than any other important 
commodity In 1907 came the discovery by a German 
scientist, Alfred Wilm, that by alloying small quan- 
taties of other metals with alumuuum, its strength 
could be greatly mereased Further research and 
* development in Britam produced a wide range of 
alloys which made possible the development of the 
aircraft industry and of the internal combustion 
engine 
The ten years that have followed the Second World 
War have been years of 1emaikable progress when 
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research 1esults have been apphed to problems m 
every industry First came the alummuum pre- 
fabricated house, 70,000 of which were builb, to be 
followed by the adoption of aluminium m permanent 
building construction In shipbuilding its success 
was never more strikingly demonstrated than by the 
great American hner United States, which has more 
than two thousand tons of alummium in her super- 
structure, hfeboats and many fitments, less spect- 
acular appheations of alummium to ships had already 
become a commonplace in Britam The world's first 
alumimium bridges have been buit m Britain, and 
aluminium coaches of London's Underground trains, 
and alummaum bus bodies on London's streets, pro- 
vide ample evidence of the faith of the engineer in 
aluminium, 

Its hght weight and its resistance to corrosion, 
symbohzed by Gulbert’s famous aluminium statue of 
‘Eros’—now more than sixty years old—have made 
this the ‘Light Metal Age’ If the progress, especially 
in the past ten years, has been remarkable it 1s still 
only a beginning, for the future of alummium is 
boundless ın 1ts possibilities 


THE VICUNA 


N a iecent issue of Oryx, Dr G Dennler de la 

Tour has described the charactensties, habitat 
and behaviour of the vicuna (11, No 6, December 
1954) 

In form the vicuna resembles the guanaco, but it 
is smaller and slenderer Its colour varies from pale 
fawn, through vermilion and golden to strongly 
fulvous. The vicuna has no black on its face, as has 
the guanaco From the throat to the knees there 1s 
a pure white tuft, the belly and inner sides of the 
limbs bemg white also The vicuna stands 28-35 in 
high at the shoulder, its average size decreasing from 
south to north m its South American range Its 
wool 1s shorter but much finer than that of the 
guanaco and is probably the finest and lightest wool 
in the world. Vieunas are found in small droves ol 
five to fifteen females led by an adult male whick 
watches over the flock Young males are expelled 
from the flock by their mothers when they are eight 
to ten months old and unite into herds of from twenty 
to a hundred or more 

The mating season lies between April and June 
and, as the gestation period 1s ten months, parturitior 
occurs between January and March The vieunz 
almost always produces one offspring, m confine 
ment ıt does not breed readily 

Vicunas feed on grasses of Poa, Bromus, Agrostis 
Stypa, and other alpme genera They drink only 
every two days and always use the same track tc 
water 

The vicuna, generally speaking, lives at higher 
altitudes than the guanaco It enjoys humid meadow: 
which he adjacent to'the eternal-snow summits o: 
the Andes, many of which reach and pass the 
6,000 metre mark 

Vieunas occur in the high plateaux of the Ande: 
between 3° S and 30° S , that is, m the extreme 
south of Ecuador, m Peru and Bolivia, in the extremi 
north of Chile and in north-western Argentina 
Their southern mrt is m Argentma at about the 
Agua Negra River, while them Chilean range doe: 
not go so far southwards Where man has advancec 
with his sheep and goats, alpaca and’ lama breedin; 
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UNIVERSAL pH METER 


Dirensionë 12" x 102” x e 


DORAN INSTRUMENT CO. 
STROUD, GLOS. 


Tel STROUD 462 





CAT No M4982 


This precision instrument embodies al- 
most every possible feature considered desir- 
able in a modern pH Meter. In addition to 
high accuracy it provides utmost simplicit 
in adjustment and reading together wit 
reliable automatic temperature compensation, 
The electrometer valve employed has re- 
markable stability, negligible grid current 
and very low current consumption. 


Specification* 


Ranges 
0-14 pH units and 1,400-0-1,400 millivolts, 


Accuracy 
I millivolt and 0.01 pH unit. 


Batteries 
External 2 (or 1.5) volt; internal [5 volts 


Consumption 
External 50 mA; internal 05 mA. 


Supplied in teak or laminated bakelite case, 
Further details are given in our List 109A 


LTD. 


London Office: 
Tel * ADD 2369 





Variational 
Principles in 
Dynamics and 
Quantum Theory 


By WOLFGANG YOURGRAU, Dr Phil. 


and STANLEY MANDELSTAM, 
B Sc (Eng ). B.Sc (Rand) 


In this book, the authors deal with the mathematical 
foundations of Variational Principles and those 

sections of dynamics (such as the Hamilton-Jacobi 
theory) to which they are related The principle 

of least action 1s analysed also from a historical 
viewpoint, while an evaluation 1s attempted of the 
eonfieting philosophical conclusions which eminent 
scientists have reached on this subject Allied topics 
discussed include an examination of the role of 
Variational Principles in the development of quantum 
mechanics, as well as the application of Hamiltonian 
methods to electrodynamics 25/- net 
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Parker Street, Kingsway, London, W.C 2 
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ANALYSIS OF 
DEVELOPMENT 


BENJAMIN H WILLIER 
(Professor of Zoology, Johns Hopkins) 


PAUL A WEISS 
(Member Rockefeller Institute for Medical Research) 


VIKTOR HAMBURGER 
(Professor of Zoology, Washington University) 


248 figures 105s. 
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A work of great distunctton which presents a 
summary of the present state of knowledge, and 
problems under investigation, of the stages wn 
the embryologwal development of animal organ- 
wms. Each chapter ws written by a spectalist 
with the editorial supervision of three eminent 


embryologists 


CONTENTS 


-Problems, Concepts and Their History 
Methods and Techniques 

Cellular Structure and Activity. 
Nucleus & Cytoplasm 1n Development. 
Embryogenesis Preparatory Phases 


Aan WYP 


. Embryogenesis : Progressrve Differentia- 


tion 
7 Special Vertebrate Organogenesis 


8 Energy Exchange & Enzyme Develop- 
ment. 


9 Ontogeny of Immunological Properties. 
10 Ontogeny of Endocrine Correlation 

11. Determination of Size 

12 Metamorphosis 

13. Regeneration 

14 Teratogenesis. 


A work of great umportance and of outstanding 
authority It ws of great special wnterest to 
embryologists and of considerable general ın- 


terest to all biologists of whatever category 


W. B. SAUNDERS COMPANY LTD. 


T GRAPE Street, Lonpon, W C2 
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Advances in 
Electronies and 
Electron Physics 


Edited by L MARTON 


Dec 1954, 588 pp, illus, 94s 6d. 


Starting with Volume VI, this series will be 
entitled Advances wn Electronics and Election 
Physics (rather than Advances «m Electrons) 
m order to reflect more adequately the contents 
of the volumes The modified title acknow- 
ledges that the word electrones now generally 
refers to circuitry and components whereas the 
series has & far broader coverage 


CONTENTS: 


Metalic Conduction at High USOS and 
Low Temperatures 
By A B PrpPARD 


Relaxation Processes in Ferromagnetism 
By ELIHU ABRAHAMS 


Physical Properties of Ferrites 
By J Sur and H P J WiN 


Space Charge Limited Currents 
By Hgwavy F Ivey 


A Comparison of Analogous Semiconductor and 
Gaseous Electronics Devices 
By W M WEBSTER 


The Electron Microscope—A Review 
By M E Hare 


Travelng-Wave Tubes 
By Rupotr G E HUTTER 


Paramagnetism 
By J VAN DEN HANDEL 


Author Index—Subject Index 


Academic Press Ine. 
New York 10, N.Y., U.S.A. | 


British Office: ACADEMIC BOOKS LTD., 
129 Queensway, London, W.2 
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Advanced Level Examples in Physics 


R V. JOHNS, MA, BSc 
Lecturer in Physics and Mathematics, City of Liverpool College of Technology 


W. F. WARE, B Sc , A.Inst P 
Senior Physics Master, Cathays High School for Boys, Cardiff 


This book of numerical examples is designed to supplement the theoretical and 
laboratory work of students preparing for examinations 1n Physics at the Advanced 
level of the General Certificate of Education and for Intermediate Degree examinations 
Some 1,000 examples have been arranged by topics and carefully graded 1n difficulty. 
Contents are arranged under the headings Mechanics and Properties of Matter, Heat, 
Light, Sound, and Magnetism and Electricity 16s i 


A Text-book of Electricity and 
Magnetism 
G R. NOAKES, M A, F Inst.P. 


This 1s the new, Third Edition of a book which will meet the need of those taking 
Intermediate degree courses and the Advanced and Scholarship Examunations of the 
General Certificate of Education All the usual topics required at this stage are dealt 
with, and where necessary calculus 1s used Among the special topics discussed are the 
conduction of electricity through gases, atomic physics and modern views on ferro- 
and terrestrial magnetism Third Edition 14s 


Semimicro Qualitative Analysis 


A Course in Applied Chemical Equilibrium 
EDWIN O. WIIG, Ph D, WILLARD R LINE, Ph.D , and JOHN F FLAGG, Ph D 


This revision of Semimicro Qualitative Analysis, while retaming the experimental 
procedures and much of the form of the earlier text, has been almost completely 
rewritten The theoretical section has been considerably expanded and a large number 
of problems of varying difficulty (with the answers to many of them) have been added 
The sections on special procedures for ferro- and high-aluminium alloys have been 
modified on the basis of student experience. 25s. 


Science and its Background 
H D. ANTHONY, M A.(Cantab ), B Sc , Ph D (Lond), F R A.S 


Here ıs the story of science, with the background of history in which that story 1s 
set Although most of the chapters centre around individual men of science whose 
work ts of value to day, the historical background is not only that of isolated biography 
but the continuous history of human affairs Two chapters, on post-war developments 
and the pursuit of science for 1ts own sake, have been added for this second edition. 

Second Edition 20s 


All prices are net 
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Journal of Inorganic and 


Nuclear Chemistry 


H. A. C. McKas 
A.E.R.E., Harwell 


Editors H C LONGUET-HIGGINS 


Cambridge ' 


JosgPH J. KATZ 
Argonne National 
Laboratory 


Inorganic chemistry 1s to-day a lively and developing subject. There art 
advances in many fields, but perhaps the greatest stimulus has com: 
from nuclear science, with its need for knowledge of thorium, uraniun 
and the transuranium elements, of the fission products, of poor neutro! 
absorbers and indeed of every element in the periodic table. 


The Journal will publish original research papers, both experimenta 
and theoretical The boundary between this and other branches o 
chemistry may not always be easy to define, but the emphasis will b 
primarily on inorganic chemistry. 


Contents of the first number (March 1955): 


RICHARD A GLASS, STANLEY G. THOMPSON and GLENN T. SEABORG: Nuclea 
thermodynamics of the heaviest elements 

D. J M. Bevan: Ordered intermediate phases 1n the system CeO,—Ce,0,. 

R.W M D'Evg and P. G. SELLMAN’ The thermal decomposition of thorium oxalate 

BucENE G RocHow and Husa G. LECLAIR: On the molecular structure o 
methyl silicone. 

CHARLES D CORYELL and RICHARD C. Fix: The Hammett acidity function He i 
H,SO,-SO, mixtures. . 

G. JANDER and H Kraus: Uber elektrometrische Titrationen ın wasserfreie 
Essigsaure 

W. F. LiBBY D Haro V. BurTLAR: Natural distribution of cosmic ray produce 
tutum II: 

F. G. A STONE and DIETMAR SEYrFERTH. The chemistry of silicon involvin 
probable use of d-type orbitals ` 

H. C LowGuzr-HicGiNs and D A. Brown. The dynamics of binary hydride. 

L. E. GLENDENIN and E P STEINBERG. Fission yields ın spontaneous fission of Cf 

J Sutron: Hydrolyse de l'ion uranyle et formation d'uranates de sodium. 

G N WALTON and I. F. CRoALL Chemical effects 1n fission product recoil. 

F. Rossorrr: The homogeneous exchange reaction between monovalent an 
trivalent thallium 

J. G CUNINGHAME, J. EAKINS, E. R. Mercer, M. L SIZELAND and H. H WILL? 
The rapid separation of rare earth fission products by cation exchange, usn 
lactic acid eluant. 
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There are two subscription rates, A and B, details of which are as follows: 


Subscription A—the normal subscription rate of £4 10s ($1260) per volun 
including postage, for libraries, research departments, firms, Government offic 
and similar organisations, 
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NTRODUCTION TO 


Process Control System Design 
i. J. YOUNG, BA, BSc 


This 1s a straightforward explanation of the fundamentals of the subject, and the student or 
beginner 1s given a real understanding of the principles governing the operation of contro} 
systems. The author examines the basic principles m quantitative terms with emphasis on 
dynamic characteristics, and he uses plam English and only the simplest mathematics. 
This is an important book for everybody concerned with plant design For the mstrument 
technologist, for the chemical engineer; for physicists, engineers and chemists; and at is 
written by a leading expert in the field. Mr. Young is Head of the Central Instrument 
Laboratory of Imperial Chemical Industries. Illustrated, 42s. net, April 


Introduction to Botany. Tard Epition : 
PRIESTLEY, DSO, BSc, FLS, and LORNA I. SCOTT, MSc, FLS 


This book, designed for first-year students, has been revised throughout and in many places, 
particularly the physiological sections, has been re-written. The course concentrates on the 
flowering plant, and life-cycle work is introduced mainly m its relation to the life-history of 
the angiosperm. In an endeavour to improve the teaching of plant anatomy, the authors 
have introduced, wherever possible, alternative techniques to enable the student to build up. 
a three-dimensional picture of the reconstruction of the tissues in a way that 1s not possible 
by the use of sections alone. : Ilustrated, 30s. net, July 


Structural Analysis. seconp Enition 
W. FISHER CASSIE, PhD, M Inst C.E., FRSE 


Although most students can comprehend and appreciate the fundamental conceptions on which 
the Theory of Structures is based, many find difficulty m applying these principles to numerical 
problems. This book demonstrates how such appheation can best be made Each chapter 
shows, by a series of graded examples, how one particular method of analysis 1s employed 
The text 15 intended as a working guide, and each problem should not merely be read, but 
should be calculated afresh by the student. A few of the problems indicate the modificauons 
required m. practice, illustrating the shortened methods and approximate treatments which 
may be used 1n the analyss of complex frames. The book does not, however, consider the 
design of structures, and 3s intended for the student of theory The work 1s confined to 
statically mdeterminate structures, and it is assumed that the reader has studied the theory 


of simple beams and frames, and is familiar with elementary mtegration. 
Illustrated, 18s. net 


-ONGMANS 


+7 Clifford Street, London, W1 eeeeeeeeeecceccccccce 
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LARGE-SIZE . 
| POROUS ^: 
-FILTER TUBES 


`- for-dust 'reċčovery 


In the recovery 
from gases of 
catalytic fines, 
of dust or of 
similar materials, 
Royal Doulton 
porous ceramic 
filters give 
outstanding 

ae weal performance. 


Advantages include — 


@ Uniformity of pore size, pore distribution and 
permeability 


@ Good mechanical strength 


@ Suitability for operation over a wide range of 
temperatures 


@ Resistance to corrosion 
@ Ease of cleaning—with air, steam, water or 
chemicals . 


Royal Doulton porous ceramic filter tubes m various 
grades from 50 to 750 microns measured maximum 
pore size can be made ın lengths up to 5 feet 


Write for Catalogue No 10 
DOULTON & CO. LIMITED, 


Industrial Ceramics Division, Dept. C, 
Doulton House, Albert Embankment, 
London, S.E.1. 
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Bausch & Lomb, Botanical, £7 10s , Beck 47C (2a, 
£45 10s , Watson “Service”, Laboratory, £47 10s 
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INFINITELY VARIABLE SPEED 


Hydraulic Gears at less 
than 15% of original cost 


Write for full details 

Illustrated brochure and long hst c 
famous users sent by return Original! 
made by Vickers-Detroit at over £23l 
: : Each unit transmits up to2 BHP Zer 
Unit illustrated — 3 Hp to 1240 rp m m either direction Si 
Brook Gryphon Motor, 5 1 months’ guarantee Units now als 
ed pio MUN Genr, suppled complete with electric motor: 
Transmission, which is fitted Starters, remote controls, reduction gear 


with hydraulic (remote) con- etc , f required, 
trol (Output speed 7 
rpm max torque450lb in) N. J. TATHAM & CO, LTI 


(Dept 6) . Lowfleld Works ' Haywards Heath * Susse 
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Price, In case with 1.81 fluid, yellow filter and 
polarizing filter, £15 16s, 


Scale 1 30-1 86 in intervals of 001 Estimation 

to 0001 in white light with filter Designed 

for mineralogy, gemmology, routine checks for 

transparent solids, and for much work with 
fluids 


RAYNER 


100 NEW BOND STREET, LONDON, W1 
Telephone GRO 5081 
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The SCIENTIFIC BOOK SUPPLY SERVICE 


(T. FREDERICK DE LOCHE) 


LIBRARIES PURCHASED 


Consult us whenever you wish to buy or sell 


HIGHEST PRICES PAID 


Suppliers to American, 
Colonial & Foreign Libraries 





Specialists in 
Scientific Books & 
Periodicals 


PHONE CEN 1294 aa 


LANE, FLEET STREET, LONDON, E.C.4 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM 
. THE LABORATORY, PLYMOUTH 
A large variety of marine animals and plants can be supphed either 


iving or preserved Orders should be placed well in advance for living 
naterjal 


) FETTE 


For price-list and other information apply to — 
"HE DIRECTOR, THE MARINE BIOLOGICAL LABORATORY PLYMOUTH 
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No Quantity too small € List on application 
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SINGER MICROMANIPULATORS 


(patent application 11559/43 Foreign patents pending) 


is described by Barer and Saunders-Singer, QJ MS, Vol. 
89, pp 439-74, Dec 1948 











SINGER INSTRUMENT COMPANY LIMITED 
‘ountam Court, 83 London Street, Reading, Berks, England 


Manufacturers also of the Singer Microdissectors 


pibhshed by MCGRAW-HILL LONDON 


Obiamable shortly from your bookseller 






Introduction to 





NUCLEAR 
ENGINEERING 


Richard Stephenson ? 
Consulting Editor 


This 1s the first book to bring together the 
many unique engineering problems en- 
countered in the nuclear engineering field 
Its main purpose 1s to afford engineers, 
who are taking, or have completed, a 
standard engineering curriculum, with 
the engineering problems encountered 1n 
the engineering field It includes details 
concerning reactor theory, radiation 
shielding, reactor materials, reactor con- 
trol, separation of stable isotopes, chemical 
processing of radioactive materials, re- 
mote handling equipment and special 
engineering problems, , Numerous ex- 
amples and problems are illustrated 
throughout and references to declassified 
reports show where more detailed infor- 
mation can be found 


9 x 6 inches 500 pages 575 6d 


NUCLEAR PHYSICS 





Alex E S Green 


Associate Professor of Physics, 
Florida University 


The organisation and systematic treatment 
of this book have not previously been 
attempted at this level Until now such 
logical discussions of the foundations of 
nuclear physics have been confined to 
treatises addressed to specialists, research 
workers and advanced graduate students 
The subject is dealt with in a fashion 
appropriate to a vast field in an active 
state of change and development All 
major recent advances form part of 
the contents of NUCLEAR PHYSICS 
Topics such as the Wigner model, the 
collectrve model, the cloudy crystal ball 
model of nuclear scattering are discussed 
for the first time tn a book of this kind 


9 x 6 inches 475 pages 64s 6d 
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NOW — Infra-red analysis enters a new phase with 


the development of this Mervyn engineered instrument 
using Merton—N.P.L. diffraction gratings. 


Here 1s the long awaited high resolution mstrument 
for the 14 — 4uregion. Of great stability, ıt reads 
percentage-transmissions direct. 


USING A COMPLETELY NEW 
ELECTRONIC COMPENSATING SYSTEM 


This versatile instrument 1s compact and 
simple to operate Has many applications in 
the manufacture of petroleum products, plastics, 
detergents, pharmaceuticals and other processes 
where the high cost of contemporary equipment 


has restricted the use of Infra-Red techniques 


Send for full information to Dept IS 4 


— MERVYN INSTRUMENTS 


ST. 


JOHN’S, WOKING, SURREY. 
Telephone WOKING 2091 





PB 0l 








Stop Watches 


THE stopwatch illustrated 1s one taken from 
our new catalogue of stop-watches, 
chronographs and ordinary ume 
of day watches 

It 1s Model 01—a type 1, 
three-pressure action stop 
watch, recording up to 
30 minutes Onc 
revolution of the 
large hand equals 
60 seconds 

In view of its 
relatively low cost 
and high accuracy 
the watch is very 
suxable for general 
laboratory use A 
1/10th second watch 
model 03 1s also avail- 
able 

A copy of our new cata- 
logue, which includes a paper 
“ Some notes on stop watches ”, 
is of interest to all. stop-watch 
users and will be sent on request 










Guaranteed repairs Tummtg service Certification 


Tachometers Time Interval Meters 


CAMERER CUSS 


Timing Division 

Makers of Good Clocks & Watches since 1788 
N OAT 

NEW OXFORD STREET, LONDON, W.C.1 
MUSeum 8968/9 

Our only other address 91 Kungsway, W C2 














Rapid change of magnification m five steps from 
X6 to x40, X12 to x80, or x24 to x 160 simply 
by turning a dum The long working distance re- 
mams unchanged with change in magnification 
Illustrated booklet from 


DEGENHARDT & CO., LTD. 
32 MADDOX STREET, LONDON, W 1 
Mayfair 6639 
Sole 1mporters for Gt Britain and N Ireland 
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BRITEX 
MINOR 


MICROSCOPE 


A scientifically 
constructed and 
compact minia- 
~ture microscope, 
featuring adjust- 
able magnifica- : 
tion range of (“a 
from 50 to 200 f 
diameters and 
patent semi- 
mechanical stage 
Accessories iris 
diaphragm, con- 
denser, and 
Specially de- 
signed 3” and I” 
objectives Sup- 
phed complete 
in mahogany 
box 


Literature sent on request 


BRITEX (xS ENRES.) LTD. 
Manufacturers of Microscopes, Magnifiers, Telescopés, etc 


523-4, Bank Chambers, 329, High Holborn, London, WCI 
Telephones HOLborn 0902 and 7166 


HYDRAULIC 
MICROMANIPULATOR 


XY 


ANC IP 
| wb TU 


Ie 3 A 
n CT AT 
Rees 


A new Instrument with extremely fine sensttivity for the 
movement of bacteria under a microscope of high power 

The Instrument is complete with coarse and fine liquid filled 
metal bellows controlled by rocking levers, which in turn actuate 
the bellows on head carrying the micro-tool 

The apparatus is complete with clamp for fixing head to user's 
own microscope 

The apparatus is supplied fitted into wood carrying case complete 
with all equipment as shown above 

This Instrument, for which Patent Protection has been sought 
(Patent Application No 26976/52), 1s manufactured by Chas W 
Cook & Sons, Ltd, by permission of the National Research 
Development Corporation, who own the rights in this invention 

lt has been described by the Inventor, Mr K R May, in the 
Journal of the Royal Microscopical Society (part 3 of 1953— pub- 
fished December, 1953) 


Further information and price from the makers 


CHAS. W. COOK & SONS, LTD. 


(Late Manchester and Ashby-de-la-Zouch) Established 1896 
UNIVERSITY WORKS, 97, WALSALL ROAD, 
PERRY BARR, BIRMINGHAM, 22B, ENGLAND 

Telephone Birchfields 4223 




















“I spent a most 


interesting day 
yesterday, Sister!...” 


as I saw 'PYREX' Precision Bore tubing being 
re-drawn im the 'PYREX' works '' 

" The ordinary tubmg is carned over a steel mould 
(a mandri they call ıt) and ıs re-heated ın the process 
It comes out the other side dead accurate to size 
and shape And that's the tubing they use for these 
hypodermic syringes I'm told it 1s accurate to four 7 
points of decimals '' 

“Yes, doctor, accuracy is certamly important, but 
what I find most remarkable ıs that these ' PYREX " 
syrmges never crack or break even m the hottest 
water '' 

@PYREX Precision Bore Glass Tubing gives 
exceptional resistance to thermal shock Normally 
supphed with a bore tolerance of +005 mm 
(+0 002 1n), ox for special requirements to bore 
tolerance of +002 mm (+0 0008 in) 


@ Special leaflet giving details of lengths 
and bore sizes gladly sent on application 


‘Pyrex’ brand laboratory glassware 
1s made only by James A Jobling & Co Ltd, 
Sunderland 
Large new catglogue FREE 


Send name, address and position m firm 


JAMES A JOBLING & CO LTD 
Wear Glass Works Sunderland 


REGO TRADE MARK 


THE ONLY MAKERS OF ‘PYREX’ BRAND GLASS IN THE UNITED KINGDOM 
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items of interest ` 
from our laboratory 
‘notebooks 





en a ae ety 


**Stilbazo ’’ represents another flight of the chemist’s fancy Catechol Violet, also known as Pyrocatechin Violet, adds to 

in the realms of abbreviated nomenclature It stands for the versatility of Sequestric Acid (ethylenediamine tetra- 

di-Ammonium stilbene-4 4’-bis- (l-azo-3 4-dihydroxy- acetic acid) It ıs used as an indicator when titrating 

benzene)-2 2’-disulphonate It can be identified also with bismuth and thorium with that protean reagent (V Suk, 

equal brevity as H & W Code 9275 7 and ıs yet another M Malat and O Ryba, Chem Listy 48, 203, 533, (1954) 

reagent for aluminium ' , C. A. 48, 6309, 8114 (1954) ) We were immediately in a 
position to meet such a demand—indicators have always 
been a speciality of Hopkin & Williams Ltd 


<> 


HOPKIN & WILLIAMS LTD. 


Manufacturers of Pure Chemicals for Research and Analysis - 
FRESHWATER ROAD CHADWELL HEATH ESSEX 








BAKER PLATINUM INTRODUCE THE 


Nitroneal Generator 


for producing PURE NITROGEN 
with a centrollable hydrogen content 





The Nitroneal Generator produces pure nitrogen with a controllable 
hydrogen content by reacting ammonia with air in the presence of a 
special Baker catalyst The apparatus generates a gas completely free oi 
oxygen, consisting only of nitrogen, hydrogen and water vapour 
The hydrogen content can be varied at will to meet changing requirement: 
and can be maintained at any desired percentage between 025% anc 
25% withm close tolerances This flexibility permits the use of the 
appropriate gas for any material or process at the lowest cost 


IMPORTANT ADVANTAGES are ECONOMY HIGH PURITY 
SAFETY ,FULLY AUTOMATIC ADJUSTABLE GAS MIXTURE 
UNIFORM ANALYSIS QUICK STARTING NO MAINTENANCE 
Write for leaflet giving full details Technical repiesentatives. availabk 
for consultation and advice 





Originators of the DEOXO Process for Catalytic Gas Purification and the DEOXO | Indicator 


Supplement to N A T URE of February 19, 1955 xi 








her [ = (to quote only a few) 


LONDON, DARLINGTON, GUILDFORD, NOT- 
TINGHAM, SCARBOROUGH, SHEFFIELD, 
STOCKPORT, WOLVERHAMPTON, DUNDEE, 
EDINBURGH, SWANSEA 


th eG Xx? € (Some of our Exports ) 


ARGENTINA, AUSTRALIA, BRAZIL, CANADA, 
CUBA, DENMARK, EGYPT, FRANCE, HOL- 
LAND, INDIA, NEW ZEALAND, SWEDEN, 
SWITZERLAND 


and 


everywhere 


BRITISH 
INSTRUMENT 
INDUSTRIES 


In this'country and overseas, the 
Histokinette, bench ve'sion of the 
famous Histokine, has made possible 
automatic tissue processing by any 
histological technique The com- 
plete routine of FIXATION—DE- 
HYDRATION — WASHING or 
STAINING 1s taken out of the 
hands of the technician 











HISTOKINETTE SPECIAL 
FEATURES INCLUDE 


* Up to 24 hours delayed 
start 
* Double processing capa- 


EXHIBITION eS for r hour, 24 hours, or — | Gr o rp 
r m 
mes Vd EARLS Hi e n dre Re J Kj week-end periods members and baskets 
" Wü CDUBI $ j ay: * Unbreakable tissue basket 
wh = LONDON Write for and container 
bi 
June 28 -July 9 1955 illustrated brochures S 





HENDREY RELAYS LTD., BATH RD., SLOUGH, BUCKS. (Tel Burnham 609/610) 
MANUFACTURING ELECTRICAL ENGINEERS CONTROL & LABORATORY APPARATUS 


STAND No. 5 














Y * y 
Re moti eg 
* EVE 
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? aX 
a" S 
^ rx and 





Transmission ag 
DENSITOMETER | 


* Measures up to Density 6 






® For colour comparison of fabrics, 
plastics, paper, etc 
€ Attachment for measuring turbidity of 
liquids, both static and moving 


@ Widely used for colour transparencies, 
black and white negatives and 


chromatograms 
BALDW (A P instruments g ES 


LEAFLET No F/117 


` 


ALDWIN INSTRUMENT COMPANY LTD - 





DARTFORD KENT TEL 2948 (3 lines) 
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== Feslie Dixon & Co. 
Established 1920 


RESISTANCES-= 


Fixed or Variable with Geared Movement 


Aa Wire wound with 

x1, best Nichron e wire 
W./ on vitreous enam- 
elled steel tubes 
Dimmer Resistances 
also available to your 
requirements 

Prompt quotations to your specification. 
Dept M, 214 Queenstown Road, Battersea, London, S W 8 


———— Telephone MACaulay 2159 wmm 





JAYGO pan 


Special & Standard Scintihe Apparatus & Glassware 
GLASS EQUIPMENT 


TRADE 


ELECTROTHERMAL “BUNSEN” 


(Pat pdg. Regd Design 875,606) 


An indispensable apparatus for use 1n labora- 
tories for heating test-tubes, crucibles, etc. 


Available from all Laboratory Supply houses. 
Write for leaflet now 

Safe, efficient and economical in use. 
Guaranteed for 12 months. 


FOR FUME ABSORPTION 


- 


LABORATORY HOSPITALS AND PILOT PLANT 
EQUIPMENT FOR ANALYTICAL EDUCATIONAL 
AND RESEARCH PURPOSES 


e 


THE JAGO COMPANY 


90 RUSHOLME ROAD, MANCHESTER, 13 


ZENITH 


(REGD. TRADEMARK) 


.PHASE SHIFTING 
TRANSFORMER 


This instrument — provides 
convenient means for 


Electrothermal Engineering Ltd. 












or power factor in alter- 
? nating current circuits when 


Service meters, wattmeters, 
or power factor indicators, 
etc It 1s also the simplest 
means for teaching and 
demonstrating Alternating 
Current Theory as affecting 
phase angle and power factor. 





Makers of acid-psoof vessels of all types 


Speciality Cells for experimental purposes 


involving optical work of any accuracy. 


Illustrated brochure fiee on request 


The ZENITH ELECTRIC CO. Ltd. 
ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N W 2 
Phone WiLlesden 6581-5 - Grams Voltaohm, Norphone, London 


MANUFACTURERS OF ELECTRICAL ENGINEERING PRODUCTS 
INCLUDING RADIO AND TELEVISION COMPONENTS, 


write for illustrated hist 


Word Optical Works, FOREST ROAD, BARKINGSIDE, ESSEX 
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The UNITHERM DRIER has been carefully 
tested under working conditions, and is now 
being used in Laboratories and Grassland 
Research Stations all over the world, to provide 
rapid Uniform Drying at temperatures con- 
trolled within + 2? C up to 110° from 40? C. 





The graph shows the uniform rate of drying of 
your samples placed in different parts of the 
oven. 


Full detalis will be gladly sent to you upon 
request 


BIRMINGHAM & BLACKBURN 
CONSTRUCTION CO. LTD. 
ARMOURY CLOSE, BORDESLEY GREEN, 
BIRMINGHAM, 9 
AND HARLEY STREET, BLACKBURN. 





HOSLAB 
Regd Trade Mark 
Laboratory Equipment 


WARBURG í 
CONSTANT VOLUME RESPIROMETER | — 


{LEAFLET ON APPLICATION) 


s 





JOHNSONS OF HENDON offer to chemists 
and manufacturers this useful series of five test 
papers for the measurement of pH values. 
UNIVERSAL 1s one paper covering com- 
pletely the range from pH 1 to pH 10, enabling 
pH values to be checked to within 0.5 pH. 
COMPARATOR test papers make a set of 
four separate indicators for obtaining still 
greater accuracy by determining the pH value 
of any solution to within 0.3 pH. 
CIRCULAR BENCH MODEL 


z Descriptive leaflet will be sent free on request. 
RECTANGULAR MODEL ALSO AVAILABLE 


HOSPITAL AND LABORATORY SUPPLIES LTD. | JOHNSONS OF HENDON LTD. 


12; CHARTERHOUSE SQUARE, LONDON, E.C.1 LONDON; NW ESTABLISHED 1443 
COMPLETE LABORATORY FURNISHERS 








‘BORO’ 
; AUTOMATIC BURETTE 


M MES rS with 40 oz. POLYTHENE Storage, Bottle 
and ro mill BURET TE in ths 


M 


Squeeze the Bottle, and Burette 
is automatically set at zero Price 25s. 





CATALOGUE ON REQUEST 


‘BORO’ Laboratories & Appliance Co., Ltd. 


| Station Buildings, Catford, London, SE 6 
H!Ther Green 290] 











Official repairing agents in 
Great Britain for 


Carl Zeiss of Jena 
an 
Bausch & Lomb, U.S.A 


£a 


Pete INSTRUMENTS 





SPECIALISTS 
IN 
Tue phenomenal progress of recent 
ES years in\ electrical engineering owes MICROSCOP E REPAIRS 
* = much to the contemporary advances ALL BEST MAKES 
in the design of electrical measuring instruments, We manufacture replacement spares, if practicable 


B. COOK & S. PERKINS 


The equipment of a laboratory for making electrical Pembroke Works, Pembroke Rd., Muswell Hill, 





tests can involve an expenditure of hundreds of pounds London, N.10 Telephone 'TUDor 9731-2-3 
Likewise the test gear essential to the work of the 

maintenance engineer can also be a source of considerable 

expense Thus difficulty 1s largely surmounted by using ALL GLASS LABORATORY 
modern muiti-range testing inswuments, which afford 

maximum usefulness with reasonable initial outlay TAN KS 


“AVO” Instruments are the outcome of many years of 
successful experience by the pioneers and leading 
manufacturers of multi-range instrüáments Before leaving 
our factory, every "Avo" instrument is tested and 
adjusted to give a high degree of accuracy and constancy 
of performance 


qi 


in 


MODEL 7 UNIVERSAL AVOMETER 
MODEL 8 UNIVERSAL AVOMETER 
MODEL 40 UNIVERSAL AVOMETER = 
HEAVY DUTY AVOMETER 
DC & UNIVERSAL AVOMINORS 
“AVO" ELECTRONIC TEST METER Hu “a u 
“AVO” ELECTRONIC TEST UNIT 10 Xx 7X6 
“AVO” VALVE CHARACTERISTIC METER 
“AVO” VALVE TESTER Stocks now av le 
“AVO” WIDE RANGE SIGNAL GENERATOR allable once more 
“AVO” UNIVERSAL BRIDGE 
*AVO" LIGHT METER 
“AVO” INDUSTRIAL TEST SET 6/6 each 70]- dozen 


etc, etc, 





Write for a free copy of the latest Comprehensive Guide to * 


“Avo” Instruments K 


@ Sole Proprietors and Manufacturers FLATTE RS & GARNETT LTD. 


The Automatic Coif Winder & Electrical Equipment Go. Ltd. 309 O 
xford Road, Manchest 
Avocet House, 92-96 Vauxhall Bridge Road, London, S.W.1 orn chester 13 
ViCtoria 3404-9 Over 50 Years' Service to Microscopy 
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SOLENOID VALVES 
Temperature and Pressure 


CONTROLS 


Enquiries for special applications invited 


JONES & STEVENS LTD. 


Long Lane, Littlemore, Oxford 
Tel Oxford 77912 Cables Instruments, Oxford 


POLAROGRAPHY 


The ‘Electrochemical Laboratories’ Manual Polaro- 
graphs are designed for plotting polarograms with 
ease, speed and accuracy 


MODEL A. For the analysis of solutions of mod- 
erate concentrations 


MODEL B MK Il. For all polarographic work in 
industry and research 


HYDROGEN GENERATOR. DC Power Supply 
and Electrolytic Cell, giving 2,000 c c He per hour 


Full details on request 
ELECTROGHEMICAL LABORATORIES 
5, Highfield, Wardle Road, Sale, Manchester. 
Tel Sale 5851, 6529 





















SENSITIVE 


PRESSURE SWITCH 





TYPE PV/LI 


The Type PV/LI pressure/suction switch operates in the 

"ange from Lin to 10 in wg , and may be used with non- 

:orrosive gases or liquids in ambient temperatures up to 

20°C The instrument uses a large bellows as the pressure 

iensitive unit, which is coupled through suitable linkages to 
a heavy duty mercury switch 


A catalogue describing the switch shown above and 
other models is available on request 


DELTA TECHNICAL SERVICES LTD 


'AIRFIELD ROAD KINGSTON-ON-THAMES | SURREY 
TEL — KiNgston 9568-9 








CIRCOTHERM- 


Instantly converts any container 
into a precision constant temper- 
ature bath or circulating system 


Heater, stirrer, pump, adjustable contact ther- 
.mometer and motor are combined to form a 
compact unit which can be clamped to any 
laboratory stand and is supplied complete with 
mercury switch relay The built-in pump 
serves a two-fold purpose ıt ensures an excep- 
tionally uniform temperature through the bath, it , 
also enables the Circotherm to be used for 
supplying constant temperature liquid to outside 
apparatus such as refractometers, viscosimeters, 
other baths, etc 


In suitably insulated vessels the temperature can 
be maintained constant within 001? C 


The Circotherm represents the last word in 
constant temperature equipment in respect of 
design, versatility and all-round usefulness 


Write or telephone for leaflet with further 
particulars 


EISITID 


6, Cromwell Place, London, S.W.7—KN!, I3I 
SA ER E NU INCUN EN TEEN SR E NUN tU. 
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SURFACE TENSION APPARATUS 


AND FOR INTERFACIAL SURFACES 





Details are given in 
SHEET No. 7-N. 


May we send a copy ? 





T apparatus is based upon the design by Dr. P. L. du Nouy, and is used for rapidly and 
accurately determining the surface tension, or the interfacial tension, of liquids. The method 
i$ simple, requires only a small quantity of the substance being tested, and is applicable to 
practically all kinds of liquids. The instrument is calibrated to read directly in dynes per cm. 


' CAMBRIDGE INSTRUMENT COMPANY. LIMITED 


LONDON SW, 


3 GROSVENOR PLACE 
WORKS LONDON AND CAMBRIDGE 
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Wh Epot for Dollars 
WM. DAWSON & SONS, LTD. 


World’s Largest Stockists of 
Scientific Periodicals 


COMPLETE LIBRARIES PURCHASED 


cA 


BUYING? 
Suppliers to All Leading Universities, 
Public Libraries and Institutions of 
the World. Catalogues issued 


SELLING? 
Specialists m Scientific, Technical 
Books and Publications of all 
Learned Societies 


Why not consult us first? 
102 WIGMORE STREET, LONDON, W.1 
Telephones: Wel. 7948; Amb, 5991 
S$SSSSSSSSSSSSSSSSSSSSSSSSSSSS 
SSSSSSSSSSSSSSSSSHSSSSSSSSSSSS 
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and his miming, the vicuna has receded to higher 
altitudes 

The vicuna was plentiful throughout its 1ange in 
the era of the Inca Imperium. Huntmg was only 
"allowed every fow or five years under official control, 
and only adult males were killed, the females being 
sheared and freed Under the Spamsh Colonial 
regime, hunting was free and, accordmg to reports, 
about 80,000 vicunas were killed each year m Peru 
and northern Chile, leading to a considerable decline 
m numbers After liberation from the Spaniards, 
the natives returned to the earlier practice of shearing 
and then freemg the ammals Later the decline 
of the vicuna began agam, for the export market 
demanded vicuna skins, vicuna robes and vicuna 
wool. The use of firearms destroyed whole flocks, 
the hunters takmg advantage of the females’ habit 
of remaining near the male after he was killed. Thus 
a whole drove could be slaughtered one after another, 
and, in ths manner, thousands were killed. The 
wool output of one vicuna gives an average of 
500 gm. ‘The superstition that the bezoars (stomach- 
stones) have a medical and aphrodisiac value may 
have contributed to the practice of killing the animals, 
instead of just shearmg them 

It 1s difficult to estimate the number of vicunas 
living to-day In Peru the total number m 1940 was 
calculated at nearly a milton, neither from Bolivia, 
Chile nor Ecuador has ıt been possible to get reliable 
data 

Dr de la Tour doubts whether the total number 
of vicunas reaches a million, and estimates that 16 1s 
probably not half a milion ` 

The first protection measures were cairied out by 
she Inca Imperium when hunting was allowed only 
»very four or five years and then under the strictest 
sxontrol Only the members of the Inca clan were 
allowed to wear clothes made of vicuna wool or use 
neuna robes After liberation from Spam, Bolivar 
vecorded protection to the vicuna by a decree in 
1825 During the present century, Peru issued a 
lecree in. 1920 prohibiting the sale of vicuna skins 
ind the making of goods from its wool, and Bolivia 
nohibited the export of vieuna skins 

Argentina issued a decree m 1926 prohibiting the 
iunting and exportation of-vicunas as well as the 
ransportation and sale of ther skm and fur 

There 1s pressing need for joint action between all 
ive countries to see that existing laws are tightened 
ip and carried out 


\ NEW IDENTIFICATION OF THE 
FLAME SPECTRA OF THE 
ALKALINE-EARTH METALS 


By Dr C G JAMES and Da T M SUGDEN 


‘epartment of Physical Chemistry, University of Cambridge 


HE characteristic flame spectra given by the 

alkaline-earth metals have been used extensively 
1 analysis of these elements for many years, despite 
oubts as to ther nature In the cases of calcium 
nd strontium they are made up predomunantly of 
wo narrow regions for each metal, for calerum at 
560-5470 A and 6400-6000 A, and for strontium 
t 6100-6000 A and 6900-6850 A They have been 
scribed tentatively to gaseous calcium oxide (CaO) 
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Fig 3 Diagrammatic spectra of the alkaline-earth halide radicals 
compared with the mtense portions of the flame spectra of the 
alkaline earths 


and strontium oxide (SrO) respectively by Pearse 
and Gaydon!, although other possible ascriptions 
have been made by King?, and by Mahanti? Evidence 
to be given here supports strongly a new hypothesis 
—that they arise from the radicals CaOH and SrOH, 
and further that a considerable portion of the 
radiation m the green given by barium arises from 
BaOH. 

Fig 1 shows diagrammatically the mam features 
of the spectra of the halide radicals of the type of 
CaF, as hsted by Pearse and Gaydon, each system 
falling mto a narrow region presumably because of 
similarity between the potential energy curves of the 
contributing states We have mserted between the 
fluoride and chloride in each case a diagram of the 
spectrum obtained from these elements in a hydro- 
gen/air flame, using a photoelectric recording device 
of low resolution in conjunction with a Hilger #3 
medium quartz spectrograph The correlation of 
the two regions of strong emission for calcrum and 
strontium with those of the neighbourmg halides 
(A*II — X22 and B? — X?ZX) 1s very evident 

In the case of barium, the corresponding transitions 
are in the mfra-red, and have not been considered 
Flames contammg barium, however, show a zone of 
diffuse structure, as depicted, near 5000 A., super- 
posed on a background of a much more widespread 
band system, with more detailed structure This 
latter, almost certamly due to barrum oxide, has 
been analysed by Mahanti, but the superposed 
system shows a correlation with the CHI — X*X of 
the halides (Fig 1) Smee the hydroxyl group m 
many ways resembles a halogen atom, 1t 1s suggested 
that the spectra noted arise from the radicals CaOH, 
SrOH. and BaOH. 
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Strong confirmatory evidence 1s obtamed from 
measurements of the integrated mtensity of these 
spectra m various flames obtained from mixtures of 
hydrogen, oxygen and nitrogen. A series of such 
mixtures can be chosen such that after burning m a 
Méker type of burner they all give the same (sodium 
D hne reversal) temperature. From the preburned 
compositions, i6 18 possible to calculate the concen- 
trations [OH] and [O] of hydroxyl radicals and 
oxygen atoms respectively for thermal equilibrrum 
at the measured temperature of the mterconal gases 
(at atmospheric pressure). If M represents an atom 
of metal m such gases, then 


[M,] = [M] + [MOH] + [MO], 


if the oxide MO and the hydroxide MOH are the 
only compounds, [M,] representing the total con- 
centrations m all forms Ass the chemical 
equilibria K, = [M] [(O]/LMO], and K, = [M] (OH]/ 
[MOH], [.M ,] can be expressed m terms of [MOH] 


K3[0] 


[M4] K, 
K,[0H] 


:MOH] ~~ [OH] 





+1+ 


Under these conditions, it 13 to be expected that 
the very great majority of the metal 1s present m 
the form of the oxide MO, makmg the first two 
terms of the above sum negligible*»®, so that ib 
reduces essentially to 


[M] _ K40] 
[MOH] ~ EKjOH] 


At a given temperature, for a series of flames with 
constant [M ,] if the mtensity I of a band is pro- 
portional to [MOH], then a plot of 1/J against the 
calculated [O]/[OH] should be a straight line passing 
very nearly through the origm Such a plot ıs shown 
(Fig 2) for the 5560-5470 A band from calcium for a 
series of flames at 2,000° K  S1milar sets showing such 
behaviour have been obtamed for the other calerum 
band and the bands from strontium, also with other 
series at different temperatures In the case of 
barium, finite mtercepts are obtamed, probably 
because of the background, for which ıb is difficult 
to correct The flames were all of the shielded type 
described by James and Sugden®, and the amount of 
metal (added as fine sprays of dilute salt solution 
from an atomizer, the results not depending on the 
anion) too small to give self-reversal effects. Tho 
intensity of the bands, as well as of the resonance 
Ime of the metal, varied hnearly with the amount 
added, mdicating that they arise from molecules 
contaming only one atom of metal 

The much weaker emission found between 3500 
and 4500 A. for calerum and strontrum was effectively 
constant in intensity with a given series of isothermal 
flame gases, and may be reasonably ascribed to the 
calcium and strontium oxides, which can be expected 
to account for well over 90 per cent of the metal 
The same is true for the barum flame spectrum 
outside the narrow limits shown in Fig 1. This 
method of using series of isothermal flames 1s there- 
fore capable of givmg diagnostic information about 
the emitters m such cases as this, and provides a 
valuable tool for the quantitative study of reactions 
at high temperatures The high mtensity of the 
bands attributed to the radicals CaOH, etc , however, 
makes ıt very unlikely that they are present in 
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Fig 2 Pict of reciprocal intensity of tho mtense band in the 
ealerum flame spectrum at 5560-5470 A against calculated 
[O]/[OH] for flames at 2,000° 


chemical equilibrium, as was assumed in the above 
scheme, and it is considered probable that they 
probably arise from collisional processes of metal 
atoms and OH to give excited molecules which 
revert to the ground state This would not affect 
the form of Fig 2, except that the slope of the Ime 
would no longer be simply related to equilibrium 
constants 

A detailed account of this work will appear else- 
where. One of us (C G J) is grateful to the Depart- 
ment of Scientific and Industrial Research for a 
maintenance allowance [Sept 24 
‘Pearse, R W B, and Gaydon, A G, "The Identification of Mole- 

cular Spectra’ (2nd edit, Chapman and Hall, London, 1950) 

*King, A S, Astrophys J , 27, 852 (1908) 
*Mahanti, P C, Phys Rev, 42, 609 (1982) 
t Huldt, L, and Lagerqvist, A, Ark Fys, 2, 388 (1950) 
* James, © G, and Sugden, T M (to be published) 
° James, © G, and Sugden, T M, Nature, 171, 428 (1953) 


ELECTRIFIED DROPLETS FROM 
THE BURSTING OF BUBBLES AT 
AN AIR-SEA WATER INTERFACE 


By DUNCAN C. BLANCHARD 


Woods Hole Oceanographic Institution, Mass. 


HE buisting of a bubble at an air-sea water 
interface is an effective mechanism for the pro. 
duction of airborne dropletsi?. For small bubbles 
the large majority of these droplets evolve from the 
vertical water jet which foims upon collapse of the 
bubble cavity This jet, we have found, move: 
upward at a high velocity and is transformed mtc 
five or sıx droplets. The height of projection of thes 
droplets, a function of bubble size, may reach ¢ 
maximum of 18 em It seems certain that thx 
“process significantly contributes to the production o: 
the airborne salt particles present over the oceans 
Early m our study of breakmg bubbles}, it wa: 
found that the droplets produced by the vertica 
jet were electrically charged With the apparatus 
schematically shown in Fig 1, measurements wer 
carried out on the sign and magnitude of this charg: 
as a function of the radius of the droplet Bubble: 
were produced at a rate of 3-10 see -t by pumping 
air under 10-30 Ib /sq in. through a finely drawn 
but section of glass capillary tubing E. These bubble; 
burst at the surface of the sea. water m the mne: 
container F and ejected electrically charged droplet: 
into the observation-region G This region was seale« 
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off from the outside air by an open-bottomed rect- 
angular ‘Plexiglass’ housing B which made contact 
with the sea water m the outer contamer D It was 
necessary to use the outer contamer as a water seal 
since the distortion of the water surface near the 
‘Plexiglass’ made it umpossible to make observations 
near the water surface The d.e power supply A was 
used for producing a uniform, vertical electric field 
between the brass plate C and the earthed surface of 
the sea water m the mner contamer F by mereasing 
the plate potential to any desired plus or minus value 
up to a maximum of 12 kV. 

The determination of the electrical charge and 
radius of a droplet ejected by the jet from a bursting 
bubble was made 1n the following way. Before the 
droplet returned to the water surface, the voltage on 
the plate was adjusted until the droplet was stationary 
m the electric field. The gravitational force could 
then be equated to the electric force, giving an 
»quation with two unknowns, the droplet radius and 
sharge. The field-strength was then decreased to 
allow the droplet to move slowly downward An 
aquation of motion could then be obtamed which, 
when solved simultaneously with the first equation, 
zave the droplet radius and charge. A cathetometer 
was used. for observing the droplet and to determine 
its motion m the electric field To avoid evaporation of 
the droplet while under observation, 16 was necessary 
that the air and water temperature were essentially 
she same. 

All the results obtained to date, including those 
shown in Fig. 2, were from bubbles less than about 
150 u m radius the ejected droplets of which rose less 
Jhan 20 mm. The weight of salt contained 1n droplets 
xoduced from this range of bubbles 1s comparable 
io that found by Woodcock? over the oceans. Curve 
4 of Fig 2 1s for droplets from bubbles which were 
lowed to break in the presence of an electric 
ield. In this manner all the droplets onmgmating 
ta the jet mechanism obtamed, by electrostatic 
nduction, a charge of opposite sign from that of 
he plate potential. For a given droplet radius, 
his charge was substantially the same m the range 
f fields from 50 to 300 V. em.-1. Curves B, C and 
) are for the natural charge on the droplets. In 
hese cases the bubbles were allowed to produce 
lroplets before the balancmg electric field was 
pphed It will be noted that the results, unhke 
hose for the mduced charges tend to fall mto three 
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Fig, 1, A schematic view of the apparatus for suspending a. 
electrically charged droplet in a vertical electric-fleld 
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Fig 2 Natural and induced charge on droplets from bursting 
bubbles 


separate groupings. The first, for droplets less than 
3u radius, indicates an increase of charge nearly 
proportional to the fifth power of the radius The 
second, for droplets between 3 and 6p m radius, 
shows approximately a second-power relationship. 
Other results suggest that this curve 1s not unique 
but that a family of curves exists m this region. The 
third grouping, for droplets greater than 6y 1adrus, 
is similar to the second. The maximum charge per 
unit volume ıs obtamed by droplets of about 3p 
radius At this radius the quantity of charge 1s nearly 
identical with that obtamed when the bubbles break 
in the presence of an electric field To date no 
explanation has been given for these groupings. 

If the maximum height of ejection of droplets 1s 
less than about 2 mm, the sign of the charge on all 
the drops is, almost without exception, positive. 
For ejection heights of 2-20 mm., which implies 
larger bubbles, the charge on the droplet ejected to 
the maximum height 1s still positive, while the lower 
droplets may show either sign 

These results lead to some very interesting specu- 
lations as to what might happen under various 
natural conditions Consider, for example, a thunder- 
storm passing over the sea with a peak field-strength 
at the sea surface of 100 V cm-t. From curve A of 
Fig 2, one finds that all droplets less than 10 p m 
radius originating from the jets of breaking bubbles 
will be carried upward towards the cloud. One might 
also wonder about the electric field at the surface of 
these droplets and its tendency to mduce corona 
discharge With the equation of curve A and Gauss’s 
law, one finds that the field strength Æ (V. cm.-') 
at the surface of a droplet of radius R (microns) 15 
E = 1 24 x 10° R". With E varymg only as the 
0 4 power of the radius, the field-strength at the 
surface of droplets 3-50y radius varies only from 
about 1,900 to 5,900 V cm-4. These calculations 
assume that the charge 1s uniformly distributed over 
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the surface of the drop It ıs well known that a 
charged conducting sphere ın a vertical electric field 
wil have an mtenszfication of the field on the top 
and bottom of the sphere This intensification was 
computed, with Laplace’s equation, for the droplets 
of curve A when they are subjected to an electric 
force just sufficient to balance the gravitational force. 
The computed fields were in no case more than 15 per 
cent larger than those given above These fields are 
not sufficient for breakdown; but evaporation of 
the droplets, which almost mvariably occurs under 
natural conditions, might raise the surface field to 
breakdown values 

It ıs likely that the positively charged droplets 
from the smallest bubbles alone carry an appreciable 
electrical current between the atmosphere and the 
earth. If one assumes a positive charge totalling 
3,000 elementary units carried by the several droplets 
from a small bubble and, on the average, about one 
bubble per second per square centimetre breaking 
over the entire ocean area of the world, then a 
current of 1,800 amp. will be obtained. It 1s assumed, 
of course, that winds and turbulent diffusion will 
transport these small droplets upward. This current 
13 of the same magnitude but ın the opposite direction 
to the observed current-flow in fair-weather areas 
over the earth. It 1s probable that the above estimate 
of the current carried by these low-mobihty droplets 
is high, but, nevertheless, this mechanism may 
contribute significantly to the earth’s counter or 
supply current, which at present is attributed to 
thunderstorms. 

Further laboratory- and field-studies should lead 
to other mterestmg aspects of this production of 
charge on droplets from bubbles breakmg at the sea 
surface. This work is bemg contmued, and more 
detailed publication ıs planned for the future. 

This work was supported by the Office of Naval 
Research, under contract number Nonr-798({00) 
(N.R-082-124). [Oet. 6. 
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OCCURRENCE OF A NEW BASE 
IN THE DEOXYRIBONUCLEIC 
s ACID OF A STRAIN OF 
BACTERIUM COLI 


By D B. DUNN and Dr J. D. SMITH 


Agricultural Research Council Plant Virus Research Unit, 
Molteno Institute, Cambridge 


HE thymime-requirmg stram of Bacterwm colt, 

15 T—, was first described by Cohen, who has 
examuned in detail several aspects of 1s physiology!. 
One of the most mteresting observations was that, 
when placed i a synthetic medium lacking thymine, 
the cells will only survive 15-20 min. before rapidly 
losmg their viability. 

We have found that when grown under conditions 
of thymine deficiency or m the presence of 5-amino- 
uracil or 2-thiothymine, B cols 15 T— produces a 
type of deoxyribonucleic acid contamimg considerable 
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amounts of a new base. This base 1s also found in 
small amounts in the deoxyribonucleic acid from 
cells grown in excess of thymme and also from 
B coh B. 

B colt 15 T- was grown on a glucose ~ ammonium 
sulphate synthetic medium supplemented with 
thymme. The addition of the thymme analogues 
5-ammouracil (10-3 M) or 2 thiothymine (2 x 107? M) 
to cells at a density of 2 x 108/ml in medium con- 
taming 2 5 ugm jml thymme produced inhibition. of 
growth, measured turbidimetrically, begmming after 
90 mm (two generation times), and finally resulted 
in the formation of long bacterial filaments These 
effects were completely reversed by the addition of 
100 ugm/ml. thymine simultaneously with the 
inhibitor. Long bacterial filaments were also formed 
after growth m a thymme-deficient medium (0 2- 
0 5 ugm.[ml ). 

Deoxyribonucleic acids were prepared? from bac- 
teria grown in the presence of 5-ammouraci, 2-thio- 
thymine, or m low concentrations of thymme, and 
were hydrolysed in 72 per cent w/w aqueous per-* 
chloric acid’, and the bases separated by two- 
dimensional paper chromatography m zsopropanol- 
water-hydrochloric acid‘ and zsopropanol—water— 
ammonia’, Unlike the 5-halogenated pyrimidines’, 
5-aminouracil and 2-thiothymine are not incorporated 
into B. colt 15 T- deoxyribonucleic acids However, 
all three nucleic acids gave, m addition to the four 
usual bases, a fifth ultra-violet - absorbing spot (X) 
which ran with cytosine in osopropanol-water- 
hydrochloric acid and shghtly ahead of thymine m 
2sopropanol—-water-ammoma X was also released 
from the nucleic acid after hydrolysis for 1 hr. at 55° 
in N hydrochloric acid In this latter respect i6 
behaved like the purines adenine and guanine. 

The ultra-violet absorption maxima and minima 
of X are given ın Table 1 Measurement of the change 
in spectrum over the pH range 0-14 mdicated the 
presence of two dissociations with pK values of 
approximately 4 and 10, respectively. The presence 
of a basic dissociation (pK about 4) was shown by 
paper electrophoresis at pH 25 and 3 5, when X 
mugrated towards the cathode. Its high Ry values 
m butanol-water-ammonia’ and ssopropanol—water- 
ammonia (Table 1) suggested that X possibly con. 
tamed an alkyl group. 

As at first we considered that X was likely to be 
an alkylated pyrimidine bearmg a basic group, we 
compared 1t with a number of pyrimidines moludmg 
5-ammouracil, 5-methylammouracil,-- 5-dimethyl. 
ammouracil, 5-amimo-l-methyluracil, 5-amimo-4. 
methyluracil and 4-ammo-5-methyluraci] It soor 
became apparent that X behaved more lke a purme 
than a pyrimidime, and after comparison with severa. 
purmes (includmg 2-methyladenme, 6-methylpurme 
8-methylpurme and 6-ethylamunopunne) we founc 
that 6-methylammopurme® was identical with X u 
its ultra-violet absorption spectrum, its chromato: 
graphic movement in five different solvents and it: 
electrophoretic mobility at pH 2 5 and 3 5 (Table 1) 
On heating at 120° m 6 N hydrochloric acd fo: 
18 hr., both X and 6-methylaminopurine were con 
verted into substances which did not absorb ultra 
violet hght. These on paper chromatography u 
butanol-water-formic acid, sopropanol—water- 
ammoma or wopropanol—-water-hydrochioric aex 
were m each case shown to contam two nmhydrm 
reacting substances one of which corresponded t 
glyeme On hydrolysis with strong hydrochloric acid 
the purme rig is known to break down, givin; 
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Table 1 PROPERTIES OF X, 6-METHYLAMINOPURINE AND CERTAIN OF THEIR DERIVATIVES 























| Product formed by the action 
6-Methyl- xX of nitrous acid on 
Ry values in X ammnmopurine Adenine deoxyriboside 6-methyl- 
Xx aminopurine 
Asopropanol-water-hydrochloric acid 
(ref 4) 0 61 0 61 0 50 
Isopropanol-water-ammonia (ref 5) 071 071 0 56 0 80 
nea etor water ammonia (et D ) Q ne 0 61 0 29 0 46 
n-Butanol-water-formic acid (ref 7 3 0 33 01 
Ammonium sulphate-sodium acetate— ` a i 
water-zsopropanol (ref 5) 0 22 0 24 0 23 
Electrophoretic mobility (cm /hr ) at 
Y jom 
pH 26 10 1 10 4 108 
pH 3b 67 69 90 31 
Ultra-violet absorption maximum (mz) 
pH 1 267 267 262 265 264* 267% 
5H 1s 275 278 267 30 
p 26 
Ultra-violet absorption minimum (mg) í a di dii 
pH1 233 232 283 233 
pH 18 239 239 241 241 
* The absorption maximum of this compound 1s very flat 
glycine, carbon dioxide, carbon monoxide and 


ammonia? Both X and 6-methylammopurine form 
insoluble silver and cuprous salts!? a characteristic 
of some purmes. Treatment with sodium nitrite m 
acetic acid converts X into a substance differmg 
from X m its chromatographic behaviour and no 
longer bearing a positive charge at pH 3 5, so 15 does 
not migrate on electrophoresis With this reagent, 
6-methylammopurme gives a product which is 
presumably 6-methylnitrosammopurine. This 18 
indistinguishable from the compound formed from 
X m its chromatographic movement in butanol- 
waber-formie acid, its electrophoretic behaviour at 
pH 35 and its ultra-violet absorption spectrum 
(Table 1). 

We have also isolated, from 15 T'7 deoxyribonucleic 
acid contamung X, a substance with the expected 
properties of the nucleoside of X. The nucleic acid 
was treated with deoxyribonuelease and rattlesnake 
venom diesterase and 5’-nucleotidase, and the hydro- 
lysate run on paper chromatograms m esopropanol- 
water-ammonia. The deoxyriboside of X runs ahead 
of thymndine and the free base X. On paper electro- 
phoresis at pH 3 5, ıb runs more slowly than X 
because of the greater frictional resistance of the 
larger molecule At pH 1 and 7 its ultra-violet 
absorption spectrum is similar to that of X, but, 
anhke X, the maximum does not shift to the longer 
wave-lengths at pH 13 (Table-1). On treatment with 
N hydrochloric acid at 55° for 1 hr. 16 1s converted 
bo a substance identical with X. 

A more careful examunation of deoxyribonucleic 
aad from bacteria grown m excess of thymune 
showed that these contamed small amounts of X 
amounting to about 0 4 per cent of the total bases 
Quantitative analysis of deoxyribonucleic acids from 
sacteria grown in the presence of 5-ammouracil, 


Table 2 MOLAR PROPORTIONS OF PURINES AND PYRIMIDINES IN 
DEOXYRIBONUOLEIO ÀOIDS OF B coli 15 T- GROWN UNDER DIFFERENT 
CONDITIONS 










Conditions of 
bacterial 
growth 


25 ugm [ml 
thymine 


Total bases (moles/100 moles) 
Adenme Guanme  Cytoune Thyme 


xX 





23 6 275 





26 2 22 4 04 





2-thiothymine, or low concentrations of thyme, 
showed that, m comparison with nucleic acid from 
bacteria grown in excess of thymme, the former 
contained about 20-30 per cent less thymine relative 
to the other bases, and that this deficiency was almost 
quantitatively accounted for (on a molar basis) by 
the amount of X present. In these nucleic acids the 
amount of adenine was also decreased by about 5 per 
cent. 

We conclude that the new base X ıs 6-methyl- 
2munopurime This has already been shown to 
replace adenine in the growth of Lactobacillus case, 
and by studying the effect of this substance in the 
nucleic acid metabolism of B. cole 15 T7, we hope to 
discover the reason for its appearance in the deoxy- 
ribonueleie acids under conditions of thymme 
deficiency The fact that 6-methylamimopurme 
apparently replaces thymine residues m the nucleic 
acid is extremely difficult to reconcile with the 
theory of repheation proposed by Watson and Crick 
on the basis of ther structure for deoxyribonucleic 
acid’? and may mean that the nucleic acid formed 1s 
abnormal in other respects. In fact, 16 was for this 
reason that we first compared X with & number of 
4- and 5-substituted pyrimidmes in order to eliminate 
the possibility that 15 might be a pyrumdme so sub- 
stituted as to make 1ts deoxyriboside behave like a 
purme deoxyriboside towards acid hydrolysis 

We wish to thank Dr. S S Cohen for the culture 
of B coh 15 T-, Dr. D J Brown and Dr. D. M 
Brown for gifts of chemicals and Dr. E Lester Smith 
and Dr. A M Michelson for chemical advice. One 
of us (D B. D) wishes to thank the Agricultural 
Research Council for a studentship held during the 
course of this work. (Dec. 9. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opwwons expressed by their correspondents. 
No notice 4s taken of anonymous communiatons 


The Endocrine Chain in an Insect 


Ir 1s now well recognized that growth and moulting 
in. the msect are initiated by a hormone produced in 
the neurosecretory cells of the bram This brain 
factor activates the thoracic gland, which is then 
believed to secrete the definitive growth and moulting 
hormone!. But the possibility remains that there may 
be yet further links in the cham of endocrine organs, 
located m the abdomen 

The cenocytes and the dermal glands have already 
been excluded?, but the pericardial cells and the 
various types of hemocytes are obvious possibilities 
Blockage of the hemocytes by the injection of 
Indian mk into the 4th-stage larva of Rhodneus at 
one day after feeding causes a delay m moulting 
which may range from one to three or four weeks 
beyond the normal fourteen days Blockage of the 
pericardial cells with trypan blue has no effect— 
unless sufficient 1s 1njected to fill the hemocytes also 
Similar results are obtamed with mon saccharate 

These mjections no longer cause any great delay 
if made later than the third day after feeding (Fig. 1) 
clearly they interfere with the initiation of mitosis 
m the epidermis (which begins at the fourth or fifth 
day), not with the ordinary processes of intermediary 
metabolism. The detailed study of the hzemocytes in 
Rhodneus is not yet complete, but there ıs already 
histological evidence of secretory activity becommg 
evident on the fourth day after feedmg 

Butenandt and Karlson? have recently succeeded 
m isolating in crystallme form from the pups of the 
silkworm an active prmermle which will mduce 
puparum formation in QCalhphora and which, as 
proved by Willams‘, will cause renewed development 
m the diapausmg pupa of Platysamia. Through the 
kindness of the German authors I have been able to 
test the activity of ther hormone on Rhodniws and 
have found that 0 5-0 75 pgm. injected mto the 
decapitated 4th-stage larva at twenty-four hours 
after feeding (weight about 80 mgm) will induce 
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Fig 1 Effect of blockage of the hemocytes on the time between 

feeding and moulting in the 4th-stage larva of Rhodmus 6 mm? 

of 2 per cent iron saccharate was injected into batches of six 

larva: on the first to the eighth dav after feeding A, control batch 
of eight which received no injection. 
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moulting. In Rhodnws, as m Platysama, the 
hormone is equally effective when injected mto the 
wolated abdomen. This suggests, as Butenandt and 
Karlson point out, that 1b 18 the active prmerple of 
the thoracic gland. But m view of the observations 
reported in this communication, the possibility 
remains that ib may be a product of the hemocytes 
That possibilty is favoured by the observation that 
moulting induced by injection of the hormone 1s not 
delayed by blockage of the hemocytes with Indian 
ink or iron saccharate 
V. B. WiQiaGLESWORTH 
Department of Zoology, 
Cambridge. Jan 10. 
2 Wigglesworth, V B, “The Physiology of Insect Metamorphosis” 
Mon of Exp Biol, No 1 (Cambridge, 1954) 
* Wigglesworth, V B, Quart J Micro Sec, 77, 191 (1934) 
* Butenandt, A, and Karlson, P., Z  Naturforech , 9b, 389 (1954) 


A Critical Response to Changing Length of 
Day in an Insect 


In Butsh populations of the emperor dragonfly, 
Anas vmperator Leach, the final larval instar is 
usually entered ın August. A diapause follows, and 
metamorphosis is postponed until the followmg 
spring In this way, emergence of the adult 18 closely 
synchronized}, 

Close mspection of the time-frequency distribution 
of emergence has shown ıt to be bi-modal, and i6 
has been established that the larve emergmg in any 
one year are of two distinct types. ; 

The first, major emergence group (Fig 1, A) 1s 
composed of larva which have entered the final instar 
the previous year and have since completed diapause 
The second emergence group (Fig 1, B), which 1s 
developed to a variable extent from year to year, and 
which seldom comprises more than 10 per cent of 
the annual population, 15 made up of larvae which 
have over-wintered in the penultimate larval instar, 
entered the final mstar in spring, and emerged shortly 
afterwards 

That larvse of the second group metamorphose 
without delay demonstrates that the diapause 1n the 
final mstar must be facultative, bemg induced in 
summer and autumn, yet bemg averted m spring 
In Nature, ıt was found that the latest date upon 
which the final instar was entered by a larva destmed 
to forgo diapause was May 28 Since the duration 
of metamorphosis 1s known, a further check is pro- 
vided by the latest dates of emergence, which are 
closely simular from year to year From three years of 
observations there 1s strong evidence for concluding 
that diapause ıs averted m larve entermg the final 
instar before June 1, but 1s mduced after that date. 

The seasonal incidence of diapause suggests that 
the environmental factor responsible for its determma- 
tion is hkely to be the sign of change in successive 
lengths of day Prelummary experiments conducted 
in 1952 have lent support to this thesis. In these 
experiments, larve experiencing unchangmg photo- 
periods of a length corresponding to July 31 responded 
in @ fashion sumlar to those subjected to a regime 
of decreasing lengths of day, both groups entermg 
diapause 

This observation suggests that, when daily mcre- 
ments fall below a certain threshold value, they are 
no longer appreciated as such, but are recorded by 
larve as beng of constant length, until such time 
after the summer solstice as decrements begin tc 
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Fig 1 
Anag emperator durmg 1952 


exceed the threshold. If this is so, then the observa- 
tion that diapause is mduced after June 1 means 
that larve are unable to discern increments of less 
than about two minutes per diem 

Spring species have been defined as those possessing 
a diapause m the final larval instar!, For the diapause 
to be determmed facultatively obviates the necessity 
for larvee entermg the final mstar ın sprmg to post- 
pone emergence for one year, but, at the same time, 
it extends the emergence period The extent to 
which the emergence period 1s lengthened will depend 
upon the value of the threshold increment of length 
of day that evokes a response Members of a spring 
species in which diapause has been averted will 
possess the properties of summer species. Thus, in 
the first emergence group of A. wnperator, emergence 
18 closely synchronized whereas, ın the second, it 18 
temporally dispersed (see Fig. 1). 

A «mperator is thought to be the first mvertebrate 
im which a response to changing, rather than absolute, 
photoperiod has been discerned. It 1s noteworthy 
that previous studies on diapause have mvolved 
uni- or multi-voltme animals For species having a 
larval duration of more than one year, 16 13 probable 
that some factor more meisive than absolute photo- 
period 1s required as a seasonal indicator. It 1s there- 
fore hkely that a similar response exists m other 
long-lived mvertebrates of temperate regions 

This work was financed by the Department of 
Scientific and Industrial Research and 1s to be 
described more fully elsewhere 

Pure S. CORBET 
Department of Zoology, Downing Street, 
Cambridge. Sept 20 
1 Corbet, P S, Nature, 174, 655 (1964), erratum, 174, 777 (1954) 


A Model of Cortical Activity 


In a study of the organization of the cerebral 
cortex, alternative expermnents on the evoked 
potentials of the hippocampus and of the isocortex 
were performed m order to apply the findmgs m the 
more simply constructed layer of Ammons pyramids 
to resolution of the electrical fields of the cortex 
proper. The former consists essentially of one layer 
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Time-frequency distribution of adult emergences in a population of 
A Main emergence group provided by larvo which 
had completed diapause B Subsidiary emergence group provided by larva in which 
diapause had been averted Emergence began on May 17 and finished on July 5 
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of simuarly oriented cells, whereas the 
latter structure shows duplication in the 
form of stratified supragranular and 
mfragranular layers We have found 
that the electrical correlates of the 
layered isocortex are not m the direction 
that at first seemed obvious For one 
thing, the de standmg potential across 
the unstimulated isocortex 1s less rather 
than greater than that across the pyramid 
cell-layer of the hippocampus, suggestmg 
that the cell dipoles are not arranged 
m series. Furthermore, the overall 
potentials of activation of an area of 
the iocortex show an mcrease m mag- 
mitude durmg inactivation of the supra- 
granular layer 
A consideration of some well-known 
facts will mdicate the manner of de- 
so rivation of the model The supragranular 
layer ıs more variable than the infra- 
granular, both between species! and be- 
tween neighbourmg cortical regions m 
the same species (unpublished work). 
The infragranular layers are every- 
where more uniform, suggestmg a protean function. 
The expermnents of Murphy and Dusser de Baronne? 
show that motor function survives the destruction 
of the supragranular layers of the precentral cortex 
and demands only the mtegrity of the deep cells. 
This suggests that the topmost part of the cortex 
may be regulatory Morphologically, the character- 
istic and unique type of cortical cell, the pyramuds, 
has m its apical dendrite a feature which has not 
been accounted for m any previous model of cortical 
function 
In Fig. 1 1s illustrated our finding that there 1s a 
release of the isocortex, in the reaction to an afferent 





Fig 1. Sequence of records from the sensory cortex of a rabbit 

evoked by stimulation of the sciatic nerve (a) before, (b) during, 

and (c) after narcotization of the cortex with cyamde applied to 
the pal surface Time in milliseconda 
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stimulus, followmg narcotization of the supra- 
granular layers ‘This has been seen to occur with a 
variety of narcotic and poisonous agents, and in 
cortical activity evoked by stimulation of various 
afferent sources as well as via the corpus callosum 
Rendermg the surface layers of the isocortex sub- 
normal by adequate stunulation has resulted m a 
simular release, or augmentation, of the activity 

To account for these experimental facts and to 
harmonize with the other relevant observations, we 
propose the followmg model of cortical activity The 
potential differences maantamed across the cell bodies 
of the cortical neurons are a measure of their polar- 
ization and regulate the firmg pattern Because the 
cortical cells have apical dendrites ramfymg in the 
molecular layer, the successive tiers of cells are not 
m senes, m so far as ther electrical fields are con- 
eerned Instead, the external current flow of the 
cells of one layer tend to reverse the polarization 
of members of the other and thus modulate their 
impulse discharge. In this way, the small and 
medium-sized pyramids of the supragranular layer 
act as a ballast to the efferent cells and mhıbıt their 
activation. by the afferents When the supragranular 
layer 1s thrown out of action, the cortical response 
18 more vigorous 

'The mechanism which we are postulating does not 
require the degree of discrete signal transference from 
cell to cell which 1s widely assumed In this respect 
1b fits m well with the results of our studies, for we 
have found, as Jasper (ref 3, p 146) has previously 
remarked, that cortical discharges evoked by stimula- 
tion of afferent pathways are surprsmgly uncom- 
plicated and uniform events. Such a fact ıs hard 
to reconcile with the idea that discrete bits of 1nforma- 
tion trickle through the cortex. Thus both our find- 
ings and our interpretation lend support to those 
who feel that the relation of cortical activity to so 
complex a phenomenon as mentation must involve 
dynamic sequences such as the moving domams of 
Cragg and Temperley* 

J. SUTIN 
B CAMPBELL* 
Department of Anatomy, 
University College, 
London, WC1 Aug. 20. 


* On leave from the University of Minnesota, 1953-54 
Y Mott, F W, Arch Neurol, 3, 1 (1907) 


2? Murphy, J P, and Dusser de Barenne, J G, J Neurophysiol , 4, 
147 (1041) ' 


? Jasper, HH, in “Nerve Impulse", edit by Merritt, H H (Josiah 
Macy Foundation, New York, 1952) 


‘Cragg, B G, and Temperley, H N V, EEG Oln Neurophysiol , 
6, 85 (1954) 


Sialic Acids 


In 1936! one of us (G B) isolated from bovine 
submaxillary mucm a crystalline reduemg acid, later? 
named ‘sialic acid’. Qualitative reactions indicate 
that sialic acid or substances closely related to ıt 
occur in most epithelial mucins, in ovomucm, m the 
glycoprotems of blood serum and in gangliosides? 
Crystalline substances reacting like sialic acid have 
now also been isolated from poreme, ovine and 
equine submaxillary mucin None of these products 
is, however, identical with any of the others—a fact 
ey evident from the X-ray powder diagrams 
(Fig 1). 

The bovine sialic acid erystalizes m monoclimic 
rectangular plates, the others m needles or prisms 
Although each substance appears mneroscopically 
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Fig 1 X-ray powder diagrams of (a) bovine, (b) ovine, (c) porcine 
and (d) equine sialic acid. 


uniform and mvariebly gives in different prepara 
tions the same X-ray diagram, elementary analyse 
have not given values consistent enough to establis 
definitely the compositions. The most probab) 
compositions are 

Bovine sialic acid, C,4IT,5NO, (or C14H;,NO 19 H20) 


Porcine ,, » 
Ovme y  » OuHaNO, 


(The purified equine substance has not yet bee 
obtamed 1n quantities sufficient for elementar 
analysis ) 

Bovine salce acid contams an N-acetyl group, an 
an. O-acetyl group which is very easily split off Th 
ovine substance has only an N-acetyl group, and th 
poreme acid no acetyl group but instead an N 
glycolyl group. The glycohe acid was isolated an 
identified as the calcrum salt. 

Periodate splits off one primary alcohol group fror 
sialic acids On treatment with concentrate 
sulphuric acid, carbon monoxide 18 liberated—rathe 
less than one mole per mole for bovine and ovm 
sehe acids and rather more than one mole per mo. 
for the poreme substance This probably indicate 
the presence of an a-hydroxy-group m each of then 
and accounts for the glycole acid m the porem 
siale acid 

Titration with hypoiodite, as described by Wil 
staetter-Schudel, mdicates the presence of an alde 
hyde group. This conforms with the findmg tha 
on treatment with sodium borohydride approx: 
mately one molecule of hydrogen is taken up pe 
molecule of sialic acid. The Schiff reaction wit. 
fuchsin-sulphurous acid (as modified by Tobiet! 
however, ıs only very family positive for bovin 
sialic acid, and is negative for the other two 

After reduction of siale acid with sodium boro 
hydride, subsequent treatment with dilute hydro 
chloric acid at 100° produces no reducing substance 
This almost excludes the presence of a glycosidi 
linkage m the molecule The presence of three end 
groups and the almost certam absence of a glucosidi 
linkage suggest a branched carbon cham in the mole 
cule The infra-red spectra have given no additiona 
clue to the structure Only end-absorption startin; 
at about 2500 A. 1s seen m the ultra-violet. 

The optical rotations of the ovime and porem 
siale acids romam constant at room temperature 
whereas that of the bovine acid changes very slowly 
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probably owing to decomposition or rmg-formation 
The substances melt with simultaneous decomposi- 
tion, already showing some browning below the 
decomposition point 


Ie]; Decomp point 
Bovine salie acid + 8° + 2° 152—153? (uncorr ) 
Poreme ,  , — 81° + 2° 185~187° » 
Ovme  ,, » = 82° + 2° 185-187° ,„ 


The 2-carboxy-pyrrole found by Gottschalk’ as a 
product of sphttmg on alkalme hydrolysis of sub- 
maxillary muem 1s no doubt formed by a cychzation 
process durmg the alkaline decomposition of sialic 
acid The neurammue acid of Klenk’, the hemat- 
aminic acid of Yamakawa and Suzuki’, and the 
lactammie acid of Kuhn? obviously all bear a very 
close relation to sialic acid The first two probably 
simply represent de-acetylated sialic acids. 

A detailed report of this work will appear elsewhere 

Note added wm proof. The assumption of the 
presence of a branched carbon cham m the sale 
acid molecule has received additional support by 
recent micro hydroxyl-group determmations. These 
revealed six hydroxyl groups per molecule m the 
poreme sialic acid and five m that of the bovine 
substance. 

G Bur 
E LINDBERG 
L ODIN 
I WERNER 
Institute of Medical Chemistry, 
University of Uppsala Oct 27 


1Bhx, G, Z physol Chem , 240, 43 (1936) 


*Bhx, G, Svennerholm, L, and Werner, I, Acta Chem Scand, 
6, 358 (1952) 


? Werner, I, and Odin, L , Acta Med Soe Upsal , 57, 230 (1952) 
‘Tobie, W C, Indust Eng Chem, 14, 405 (1942) 

* Gottschalk, A, Nature, 174, 652 (1954) 

‘Klenk, E, Z phystol Chem, 268, 50 (1941) 

' Yamakawa, T , and Suzuki, S, J Bwchem , Japan, 38, 199 (1951) 
"Kuhn, R, and Brossmer, R , Ber deut chem Ges, 87, 123 (1954) 
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Biological Decomposition of Aromatic 
Nitro-compounds 


CERTAIN organic nitro-compounds, for example, 
chloramphenicol, are known to arise biologically , 
but very little 1s known about the transformation 
of this class of compounds by micro-organisms 
Erikson! and Moore? found that certam Actmo- 
mycetes could utilize picric acid, trinitroresorcimol, 
and nitrobenzene, and Simpson and Evans? have 
reported briefly on species of Pseudomonas that de- 
compose o- and p-nitrophenol with the formation of 
nitrite, the last workers also mention nitrite pro- 
duction from 2,4-dmitrophenol and chloramphenicol 

Accordmg to a personal communication from 
Mr H. Ingvard Petersen (Government Weed Research 
Department, Lyngby, Denmark), the herbicide 
dimitro-ortho-cresol is rapidly mactivated m soil, 
apparently by biological agencies, whereas the 
chemically related herbicide dimitrobutylphenol ap- 
pears more persistent From the soil used in these 
detoxication experiments, we have isolated an 
organism that decomposes 4,6-dinitro-ortho-cresol and 
several related compounds with release of nitrite 

The organism appears m young cultures as a non- 
spore-formmg, Gram-positive, wregular rod, approx- 
imately 1 4-4 Ou x 0 6-0 8p, in characteristic angular 
or paiallel arrangements, the cells m older cultures 
become shorter or almost coccoid, 0 7-1 3u m 
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Production of nitrite from dimtro-ortho-cresol (approx 
107* M) by Corynebacleruum sp (swunplez?) m hquid medium 
incubated at 25° C 


Fig 1 


diameter Taxonomically, 15 seems to be an atypical 
form of Corynebactervum semplext. Decomposition of 
dinitro-ortho-cresol in solution as well as in agar 
medium 1s evidenced by the bleaching of the yellow 
colour and the appearance of nitrite. Growth 1s 
possible ın a synthetic medium with no other organic 
constituents than 0-01-0 05 per cent dmutro-ortho- 
eresol (as sodium salt) but 1s slow and unreliable 
under these conditions, addition of 0 01-01 per 
cent yeast extract greatly accelerates growth and 
nitrite formation The results of an experiment m 
liquid medium with 0 02 per cent dinitro-ortho-cresol 
and 0 01 per cent yeast extract are shown m Fig. 1. 
(Nitrite and residual dinitro-ortho-cresol were both 
determined colorimetrically on a Coleman spectro- 
photometer, the former by means of the Gries 
reagent, the latter directly by the mtensity of the 
yellow colour.) 
Besides 4,6-dinitro-ortho-cresol, the organism de- 
composes p-nitrophenol, 2,4-dinitrophenol, and 2,4,6- 
trmutrophenol (pierce acid), but not o- and m-mitro- 
phenol, 2,5- and 2,6-dmitrophenol or 3,5-dinitro- 
benzoic acid. Thus only compounds with a nitro- 
group in the para-position appear hable to attack, 
we have not, however, been able to detect nitrite 
formation from 4,6-dinitrobutylphenol, which also 
seems to be less readily mactivated m soil, as men- 
tioned above The results m Fig. 1, as well as simular 
experiments with dinitrophenol, show that more than 
half the nitrogen in dimuitro-compounds 38 con- 
verted mbo nitrite, that ıs, both nitro-groups are 
metabolized ^ Possibly the p-group represents the 
pomt where the enzymatic attack begms and the 
ring-structure is broken, with subsequent release of 
the second nitro-group 
The results of these experiments will be published 
in detail elsewhere 
H L JENSEN 
K GUNDERSEN 

State Laboratory for Plant Culture, 

Department of Bactenology, 
Lyngby, Denmark 
Oct 25 
1 Erikson, D, J Bact, 41, 277 (1941) 
* Moore, F W, J Gen Macrobwl , 8, 143 (1949) 


* Simpson, J R , and Evans, W C, Biochem J 55, (2), xxiv (1953) 


i Bergey, D H, “Manual of Determinative Bacteriology" (Bailliére, 
‘Tindall and Cox, London, 6th edit , 1943) 
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Meaning of ‘Turnover’ in Biochemistry 


Hevesy! considers the determmation of the rate 
of renewal, or turnover, as one of the most important 
applications of tracers A clear definition of the 
term ‘turnover’ 1s therefore of obvious mterest. In 
the present literature the term ‘turnover’ is used 
with two different meanmgs This leads to con- 
fusion. 

Zilversmit, Entenman and Fishler?, and later other 
workers m Chaikoff's laboratory?:»i, use ‘turnover-rate’ 
as a synonym of rate of disappearance. According 
to this definition, turnover-rate has the dimension . 
amount/tume. Sin, on the other hand, uses ‘turn- 
over-rate' as the reciprocal of turnover-time. Accord- 
ing to his definition, therefore, turnover-rate has the 
dimension l/time, that is, i6 1s Zilversmit’s rate 
divided by pool content 

Even though ıt may not have chronological 
seniority, Siri’s terminology is preferable because ıt 
is more logical. We may speak of transfer-rate or 
exchange-rate from one pool to another, or rate of 
disappearance from one pool, and can say, for 
example, how many atoms (or grams) of phosphorus 
are exchanged per unit of time or disappear from a 
pool per unit of time , and the rate of turnover 1s 
the number of times a given pool of, say, phosphorus 
atoms 1s turned over, or is renewed, per unit of time 
As the rate of turnover of a wheel (presumably the 
original for the analogy) is the lmear velocity of 
the car divided by the circumference of the wheel, so 
the rate of turnover of a metabolic pool 1s the transfer- 
rate divided by the pool content. 

If the concentration of tracer changes as a first- 
order process 


da 


ae 
where « 1s concentration of tiacer (that 1s, specific 
activity) and ¢ is time, then & stands for the ‘rate 
constant’ m the terminology of chemical kinetics. 
If the change in tracer concentration 1s the result 
of a transfer process with a constant rate of transfer, 
@ (amount per unit time), from a constant pool 
content, A, then 


where ajA ıs the relative rate of transfer. Then, 
&mount/time 1 
amount time’ 


sAThis relative rate of transfer tells what fraction 
of the pool content, A, 1s transferred per unit of 
time or, if a is larger than A, how often the pool 
content A is turned over per unit of time. This 
relative rate of transfer 1s therefore properly called 
‘turnover-rate’ Its reciprocal A/a shows how much 
time 1s required for one turnover of à pool of content 
A This 15 the ‘turnover-time’. 

‘Renewal-rate’ is a synonym of ‘éurnover-rate’, 
and a sunilar argument applies for its definition In 
tracer work we do not study renewal of atoms but 
of pools, and the renewal-rate should show how many 
tumes a pool is renewed per unit of time 

It is suggested that for the sake of clarity m 
terminology, the term ‘turnover-rate’, or its synonym 
‘renewal-rate’, be used exclusively as an mdex for 
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the number of times the content of a pool turns over 
or is renewed, which is the reciprocal of time of 


turnover 
Max KLEIBER 
College of Agnculture, 
University of California, 
Davis, Califorma 
Sept 16 
1 Hevesy, G , ‘Radioactive Indicators", 249 (Interscience Publishers, 
New York, 1948) 
2 Zlversmit, D B, Entenman, C , and Fishler, M C,J Gen Physiol, 
26, 325 (1943) 
? Feller, D D. Shisover, E H, and Chaikoff, Y L, J Bool Chem, 
187, 570 (1950) 
1 Searle, G L, and Chaikoff, I L, Amer J Physiol , 170, 456 (1952) 
5 &n, W, “Isotopic Tracers and Nuclear Radiation", 305 (MeGraw- 
Hul, New York, 1949) 


Feulgen-negative Nuclear Division in 
Habrobracon Eggs after Lethal Exposure 
to X-Rays or Nitrogen Mustard 


Tum females of the parasitic wasp Habrobracon 
jugland«s (Ashmead) when well fed will store eggs m 
the first meiotic metaphase (metaphase-1) and retam 
them until the female is placed with the host}. The 
unfertilized eggs develop into viable haploid males. 
When the untreated egg is oviposited, meiosis pro- 
ceeds and the pronucleus 1s formed 30 mm after 
oviposition at 30°C The nuclei divide synchronously 
at the rate of approximately one division every 
15min At the nmth or tenth cleavage stage (21—3 hr. 
after oviposition) most of the nucle: migrate to the 
egg periphery. After two or three more divisions, cell 
membranes slowly form between the nuclei, and tissue 
differentiation begms The embryo hatches about 
thirty hours after oviposition and feeds on the 
paralysed host 

In the present expermments, well-fed females were 
treated with X-ray exposures of 10 kr (1 5 kr./m ) 
or an equivalent dose of nitrogen mustard (prophase-1 
hatchability was criterion®). This exposure 1s approx- 
mately five times the lethal dose for metaphase-1 
oocytes The X-rays were delivered by a G. E. 
Maxitron-250 unit operatmg at 250 kVp, with a 
tungsten target and 1 mm. alummium inherent and 
3 mm. of alummium added filtration (half-value 
layer, 055 mm copper), the nitrogen mustard 
(landly supplied by Merck and Co) was delivered 
in the form of an aerosol. The subsequent develop- 
ment of eggs which were ın metaphase-l durmng the 
time of treatment was studied, the eggs were fixed 
m Keahle’s fld at various times after oviposition 
and were stained according to the Feulgen procedure 
after optimum hydrolysis m 1 N hydrochloric acid. 

More than 95 per cent of the eggs treated with 
X-rays and all eggs treated with nitrogen mustard 
were identical in ther developmental pattern. 
Meiosis proceeds at à normal rate, even when chromo- 
some bridges are present. The first cleavage 1s 
partially inhibited, particularly but not specifically 
at metaphase, for one to two hours after oviposition— 
nuclear division then slowly proceeds until two to 
eight Feulgen-positive interphase or prophase nuclei 
are present, usually near the anterior end of the egg. 
At approximately the eighth hour after oviposition, 
ooplasmie areas can be seen withm the yolky egg 
interior. These areas are ordinarily diagnostic for 
cleavage nucle, but nothmg definite can be recog- 
med withm them except for occasional spindlé-hke 
structures By the mnth or tenth hour, Feulgen- 
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negative bodies which are otherwise identical with 
interphase nuclei begin to appear m the ooplasmic 
areas These become distributed throughout the 
yolky interior By the tenth or twelfth hour, 50-150 
of the Feulgen-negative nuclei have appeared, and 
they begin to enlarge gradually The two to eight 
Feulgen-posttrve nucle can occasionally be detected 
at this stage, and they also usually enlarge When 
nuclear enlargement begins, apparently no more 
Feulgen-negatrve nuclei are formed. At twenty hours 
after oviposition, enlargement of the  Feulgen- 
negative nucle: ıs nearly maximal (up to 200 times 
the normal volume) and the Feulgen-positive nuclei 
are usually not easily detectable 

It has been known foi several years that, at 
lethal exposures, both X-rays and nitrogen mustard 
more or less immediately and specifically interfere 
with deoxyribonucleic acid synthesis, whereas other 
intracellular syntheses are not directly disrupted? It 
is probable, therefore, that the strange lethal action 
of these mutagens on the Habrobracon egg 1s inttunately 
associated with a failure m synthesis of deoxyribo- 
nucleic acid. The presence of a few Feulgen-positive 
nucle: mihtetes against the possibilities that deoxy- 
ribonucleic acid is too diffuse to be detected, or 
that the original pronuclear chromosomes undergo 
segregation and nuclear division ends with equal 
and complete distribution of the deoxyribonucleo- 
protem strands It may be that the characteristics 
of deoxyribonucleic acid are changed by mutagens 
so that hydrochloric acid hydrolysis, necessary for 
removal of purine prior to aldehyde-fuchsm coupling, 
removes most of, or all, the deoxyribonucleic acid , 
this hypothesis appears to be contrary to available 
information’ Perhaps synthesis of deoxyribonucleic 
acid has been blocked by nitrogen mustard or X-rays, 
and the new nuclei are products of other redupheating 
systems which are synthesized and replicated until 
deoxyribonucleic acid 18 required for further develop- 
ment This proposal must be regarded with con- 
siderable caution, since the participation of de- 
oxyribonucleic acid in genetic continuity is a 
well-established phenomenon 

R C von BORSTEL 
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Chromosomes and Nucleoli in Pisum sativum 


Srvcz the begmning of the century, reports have 
een published m which an 1deogram has been given, 
w at least the morphology of the chromosomes has 
seen described, of Pisum satum With improved 
echniques and with a better understanding of 
hromosome structure, ıt 1s reasonable to suppose 
hat recent workers would be m agreement In the 
atest observations’, all authors agree that there are 
ourteen chromosomes in & normal diploid cell, but 
ere agreement ends ‘There is disagreement over 
the positions of the centromeres, the number of 
thromosomes with satellites, and the position of these 
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satellites and then connexion with the nucleoli In 
addition, a number of secondary constrictions (non- 
nucleolar) have appeared from time to time m nearly 
all the chromosomes The majority of these con- 
strictions can, we believe, be traced to the action of 
the drugs used on the cells prior to fixation The 
doubts over the relationship of satellites and nucleoli 
have been prevalent smce 1942, when Hakansson and 
Levan? reported that nucleoli are formed at the 
centromeres of all the chromosomes and that the 
visible constrictions in the chromosomes are not 
associated with nucleolus formation 

To facihtate the exammation of the chromosomes 
at mutosis, we used monobromonaphthalene and 
0 05 per cent colehieme to disorgamze the spindle 
and shorten the chromosomes ‘The use of these 
drugs is a standard technique and they are not 
known to produce extra constrictions in the chiomo- 
somes La Cour's 2 BE proved superior to 2 BD or 
acetic alcohol as a fixative Stammg with Feulgen 
was also superior to either aceto-carmine or aceto- 
orceimn for mitosis Fast green was used as a counter 
stam to show nucleoli 

In the diploid somatic cells, there aie usually one 
or two nucleoh, and occasionally three or four, but 
never more As corroborative evidence, no moie 
than two nucleoli per nucleus have been observed 
in the haploid pollen grains Contrary to & previous 
report?, we did not find extra nucleolar bodies m the 
cells at root-tip mitosis, nor did we observe persisting 
nucleoli at metaphase or anaphase stages of division 
Two pairs of the chromosomes have nucleolar con- 
strictions and thus have satellites, one pair of 
satellites bemg smaller than the other Both pairs 
are on the long arms of the chromosomes At pro- 
phase the attachment of the four chromosomes to 
the nucleolus, or nucleoli, leaves no doubt that they 
are definitely associated with nucleolus formation 
Other secondary constrictions were not observed in 
any chromosomes In the longest pair of chromosomes 
the centromere 1s submedian. There are two short 
pairs with median or near median centromeres, and 
one longer pair with a definite subtermmal centromere 
In the remaming pair the centromere 1s subterminal, 
but not as markedly as ın the nucleolar chromosomes 
After contraction with drugs, the longest chromosome 
is only about 4 long, and Jt 1s therefore difficult and 
sometimes impossible to pick out all the mdividual 
chromosome pairs m & cell * Our ideogram (Fig. 1) 
is therefore presented with a certam amount of 
reservation In other words, we are unprepared to 
say that we can distinguish between several chromo- 
somes that are withm 0 5u of each other m length 
Our ideogram 1s substantiated by the sizes and shapes 
of the chromosomes at second anaphase of meiosis 
and at mitotic anaphase m pollen grains. 

Our squashes of meiotic stages were stamed with 
aceto-carmme and sometimes also with fast green 
At prophase only one or rarely two nucleoh are 
formed Frequently they are cap-shaped The pro- 
phase division stages are abnormal m that the 
chromosomes are indistinct and diffuse from after 





Fig 1 


An ideogram of the chromosomes of Pisum 


344 





Fig 2 


Late prophase of second division of meiosis 
number and the positions of the nucleolar bodies on the chromo- 


Note the 


somes x 1,000, 
pachytene until just prior to fist metaphase Along 
with this condition there 1s an obvious granular 
appearance of the nuclear contents. At first telo- 
phase a nucleolar-hke substance appears mterspersed 
with the chromosomes. During the short resting- 
stage and the prophase of second division, this sub- 
stance forms mto distinct globules which are asso- 
ciated with the chromosomes (Fig 2) At the same 
time there are several smaller bodies lying free in 
the cytoplasm In the nucleus they vary in number 
from one to twelve There may be one formed on 
each chromosome, there may be two or three or none 
What we wish to emphasize is that the bodies arise 
from the substance that first appears at telophase 
They are not formed at specific loci of the chromo- 
somes We therefore disagree with Hakansson and 
Levan, and with Marshak, who reported that the 
nucleoh were formed at the centromeres of each 
chromosome. These nucleolar-like bodies disappear 
at second metaphase and reappear at the following 
telophase They are present again both inside and 
outside the nucleus at the tetrad stage They are, 
however, reduced m number in the nucleus The 
most we have seen 1s five 

The existence of nucleolar-like bodies or ‘telophase 
globules’ is not confined to Pisum. We have also 
seen them in Zea mays and m Phaseolus, and they 
have been reported in several species of Fretedlarca® 

The nucleolar substance stams like normal nucleol: , 
the globules appear and disappear at the same stages 
of division as the nucleoli. They are, in fact, m- 
distinguishable with nucleol: but are not confined to 
specific loco However, m the root meristems, at 
prophase of mitosis m pollen grams and probably 
at prophase of meiosis, the formation of nucleoli is 
directly associated with specific loci, that is, the 
nucleolar constrictions. A special system of nucleolus 
formation may be operative 1n. some species of plants, 
or may be operative in all species but more obvious 
eytologically m some 

J W. Morrison 
Suu-Omawa Lin 
Cereal Crops Division, 
Central Expermental Farm, 
Ottawa, Ont. 
Sept. 14. 
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Use of the Mouse for Detection of Small 
Numbers of Tubercle Bacilli 


Forrowiwe early expermments!, 15 was considered 
that the mouse was one of the animals most resistant 
to tuberculosis More recently, ıb has been found 
that the mouse could be readily mfected by the mtra- 
venous route*, or by mhalation®, but ıt was still 
considered to be highly resistant to subcutaneous 
infection. It was found‘ that C57 black mice, mam- 
tained on a deficient diet and infected mtranasally, 
were as sensitive as the guinea pig for the detection 
of small numbers of tubercle bacilli. The small lesions 
produced in the lungs had to be exammed mucro- 
scopically, as non-speorfie lesions sometimes occurred , 
in tuberculous lesions there were, of course, numerous 
bacilli 

The mouse 1s obviously more economical to use 
than the guinea pig, but the breeding and maintenance 
of C57 mice on a deficient diet and their intranasal 
moculation have certam disadvantages for routme 
work, an attempt was therefore made to develop 
simpler methods. It ıs well known that tubercle 
bacili multiply freely m the mouse, but sometimes 
produce very shght lesions Carbon was therefore 
added to the suspensions of tubercle bacilli so that 
the position of the moculum could be seen In pre- 
luminary experiments mice were infected by the mtra- 
venous, mtraperitoneal, intrapulmonary and sub- 
cutaneous routes 

Carbon was found to be of no special value follow- 
ing intravenous infection, and direct mtrapulmonary 
injection was not regularly successful. Aggregates 
of carbon were readily found in the omentum follow- 
mg imtraperitoneal infection, and sometimes the 
bronchial lymph nodes contained much carbon, but 
multipheation of bacilli was not great m these sites 
The site of moculation was readily found followmg 
subcutaneous (or often mtramuscular) mfection and, 
rather surprisingly, 11 appeared that multiplication 
of bach was abundant and regular, so a more ex- 
tended series of experiments was performed 

Cultures were grown on Loewenstem's medrum, 
weighed when moist, and emulsified ın distilled water 
eontamung 1 per cent serum. Dulutions were made 
m this fluid, to which carbon had been added. Each 
mouse, guinea pig or culture tube was moculated 
with 0 1 c.c. of dilution Mice and guinea pigs were 
killed at intervals and smears made from the smal) 
black foc: ın the subcutaneous or mtramusculai 
tissues and from the regional lymph nodes. Cultures 
were examined at the same time 

Doses of 10-4 to 10-* mgm. of human tubercle 
bacilli were used, and the smallest dose gave negative 
results in mice, guinea pigs, and on culture tubes 
Doses of 10-? mgm produced growth on only two o1 
three of four tubes of Loewenstem’s medium ana 
produced no lesions 1n. one of four guinea pigs Bacill 
were, however, found m all eight mice killed three 
to six weeks after infection, and in the last mouse 
small clumps of bacilli were found easily, and ther 
were numerous isolated bacilli. Doses of 10-5 mgm 
produced growth on only two or three of four tube: 
of Loewenstein's medium, but all gunea pigs became 
infected | Baeili were readily detected m mice twe 
weeks after infection and were numerous after fou 
weeks Doses of 10-4 and 10-5 mgm. produced growth» 
on all culture tubes, and bacill were numerous i 
mice two weeks after mfection. Bovine tuberch 
bacdh multiplied rather more rapidly than humar 
tubercle bacilli m mice 
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Myco phler and four other strams of diN 
acid-fast bacilli were mjected ın doses of 10-? to 
10-4 mgm. With the larger doses, smears from the 
moculum revealed many acid-fast bacilli and these 
were, of course, detected in mice two weeks later 
After four weeks there were, however, slightly fewe1 
bacdlh With doses of 10-* mgm very few bacilh 
were seen at all, the results were therefore very 
different from those obtamed with virulent tubercle 
bacilh 

In this work three separate laboratory strams of 
white mice, mamtamed on stock diets, have all been 
equally susceptible Mice varymg m age from three 
weeks to ‘adult’ were used, and although the young 
mice appeared to be slightly more susceptible, the 
difference was considered to be unimportant. 

No evidence has been obtamed to conflict with 
the view that 1t is difficult to produce generalized 
tuberculosis in mice followmg subcutaneous m- 
fection, but the foregomg results mdicate that, if 
smears are made from the site of inoculation, ıt may 
be possible to use mice for the routme detection of 
small numbers of virulent tubercle bacilh. The method 
i8 now bemg tried on clinical material 


Joun FRANCOIS 
Department of Preventive Medicine, 
Vetermary School, 
University of Queensland, 
Brisbane 
Oct 28 
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Larve of Sphaerophoria as Predators on 
Thrips in South Africa 


Iw an earlier paper! attention was directed to the 
fact that thrips have remarkably few effective 
natural enemies. Syrphidae were mentioned as 
predators, but the thrips-feeding habit seems to be 
very rare 1n these insects, the larve of most of the 
entomophagous forms feeding on aphids and other 
Homoptera Some Syrphid larve, however, are known 
to prey on other insects, such as caterpillars , but there 
seem to be scarcely any records of species feeding 
on thrips Where thrips are rather mactive and 
congregated in numbers on leaves or in galls, they 
would seem to be more liable to attack by predators 
such as Syrphid larve 

At Grahamstown, Cape Province, South Africa, 
lav: of the Syrphid fly, Sphaerophoria quadrituber- 
culata Bezzi (Diptera, Syrphidae), were observed 
feeding on the immature stages of the thrips, Cerco- 
thryps afer Priesner, m curled leaves of a plant 
origmally thought to be Ficus burtt-davyw Hutch., but 
now identified as Ficus craterostoma Warburg. All 
the Syrphid larve found were m the third or final 
instar, and were nearly fully grown. They were 
kept m glass dishes m the laboratory and supplied 
with thrips several times a day. The thrips larve, 
prepupe and pups were eaten voraciously, the 
Syrphid larve striking out vigorously in all directions 
until contact was established with the prey , but the 
adult thrips were not attacked This appears to be 
the first record m Africa of the thrips-feeding habit 
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in Syrphidae Prof. J. C. Faure, Dr E. K Hartwig 
and Mr. J C Jacot-Guilarmod kmdly mform me 
(on lait , 1954) that they have never observed or know 
of any records of Syrphid larve feedmg on thrips in 
South Africa. 

Cercothrups afer 1s large for a thrips and 1s a most 
conspicuous species. The immature stages ale bright 
red, whereas the adults are black and attam a length 
of 7 mm Although this thrips may occur m con- 
siderable numbers m the curled leaves of F cratero- 
stoma, 1t lives there as an inquiline, and 1s not in any 
way responsible for the curlmg Actually the curling 
of the leaves results from the feedmg activities of 
another and smaller thrips, Gynavkothrips hirsutus 
(Karny) This thrips, too, is often very numerous 
m such curled leaves, which can really be termed 
open galls, for the mward rolling of the edges of the 
leaves 1s accompanied by marked hypertrophy of the 
plant tissue Both thrips have been recorded pre- 
viously from South Africa  Jacot-Guillarmod? found 
Cercothrups associated with Gynarkothryps on Ficus 
petere Warburg m Natal , but, although he suggested 
the curling of the leaves was probably due to the 
latter species, he did not state definitely that Cerco- 
thrips lives a8 an mquilme m the curled leaves. My 
observations leave no doubt as to the respective 
parts played by the two species of thrips 

Although the Syrphidae include some of the most 
important of beneficial insects, they have as yet 
been little studied ın Africa As m other parts of the 
world, however, the larve of the entomophagous 
species will probably be found to be mainly aphido- 
phagous. The genus Sphaerophoria ıs world-wide in 
distribution, and its larvæ are known to be predators 
on aphids and other homopterous msects Only two 
species of Sphaerophoria appear to have been recorded 
so far from the Ethiopian region Sphaerophoria 
quadrituberculata ıs a remarkable species It was 
described by Bezzi? m 1915 from Durban, Natal, 
but does not seem to have been found smce. The 
males are unusual m having a pair of large, con- 
spicuous, raised tubercles on both the third and fourth 
tergites of the abdomen, to which the specific name 
directs attention. The structure of the mmature 
stages, described recently by Stuckenberg’, 1s equally 
remarkable, and the thrips-feeding habit of the 
larve is exceptional The feedmg habits of this 
species were hitherto unknown. Curled leaves present 
a highly specialized environment, and 1b would be 
interesting to know if the larve of ths Syrphid 
oceur 1n habitats other than galls and prey on insects 
other than thrips. It seems not unlikely, however, 
that the larve of this species are restricted to this 
ecological niche in. curled leaves and feed exclusively 
on thrips 

I am grateful to Mr C. F. Jacot-Guillarmod for 
naming the two species of thrips, and to Dr. L. E. W. 
Codd for the identification of F'4cus craterostoma 
Mr. B. R. Stuckenberg kindly identified the Syrphid 
and described 1ts immature stages, which were 
previously unknown 


E. McC CALLAN 


Department of Zoology and Entomology, 
Rhodes University, 
Grahamstown, South Africa. 
Sept 7. 
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Alkaline-Earth Borohydrides and their 
Applications in Organic Syntheses 


Wm have pomted out that the alkahne-earth 
metal borohydrides discovered by us are very suitable 
for the reduction of ketones and aldehydes to the 
corresponding alcohols! The present communication 
deals with the application of these borohydrides— 
particularly of Ca(BH,),—for reduction of other 
functional groups. 

The most mmportant of these applications is the 
reduction of carboxylic acid esters to primary 
alcohols We have been able to reduce a great 
number of aliphatic and aromatic carboxylhe esters, 
generally im excellent yields, by means of calerum 
borohydnrde. For example, we have reduced the 
following esters to the correspondmg carbinols (yields 
m parentheses) ethyl p-nitrobenzoate (96 per cent), 
ethyl phenylacetate (90 per cent), ethyl glycmate 
(70 per cent), ethyl alaniate (73 per cent), threo 
ethyl p-mtrophenylsermate (88 per cent), for this 
last reduction, lthram-aluminium hydride is quite 
unsuitable*. 

The azlactones, too, proved to be well suited for 
reduction by the aid of calcrum borohydride’, 
2-phenyl-4-benzyhnden-oxazol-5-one gave «-benzoyl- 
ammoconnamyl alcohol 

The above-mentioned reductions can be carried out 
with solutions of calerum borohydride m hydroxyl- 
free solvents (tetrahydrofurane), but the alcoholic 
solutions prepared by the metathesis of sodium 
borohydride and calorum chloride are equally suitable 
In alcoholic medium, of course, to avoid the alco- 
holytie decomposition of the calcium borohydride, 
the temperature must be kept between about — 20? 
and —10°C (Esters with smaller reactivity are not 
reducible m aleohohe solution ) 

It 1s very mteresting that the reductions can also 
be successfully carried out in solvents of high water 
content (for example, m 50 per cent alcohol) pro- 
vided that the temperatures employed are sufficiently 
low; thus threo ethyl-g-phenylsermate and ethyl 
p-nitrobenzoate are reducible m 50 per cent ethanol 
with good yields The reductions are generally 
completed in 4-10 hr. 

If required, 15 13 possible to work m a hydroxyl-free 
solvent by the following technique: the solution of 
the ester m tetrahydrofurane 1s stirred for some hours 
with a mixture of calerum iodide and sodium boro- 
hydride at a temperature between 0° and 25°C, 
or, if necessary, at higher temperature. Obviously 
the reduemg agent 1s ‘nascent’ calerum borohydride 

We have developed further methods for preparmg 
the alkaline-earth metal borohydrides ın solid form 
For example, calcrum borohydride can be obtamed 
from the reaction of anhydrous calcrum chloride and 
sodium borohydride m tetrahydrofurane. The 
reaction requires 4-8 hr and thorough stirrmg (with 
a magnetic stirrer or & ball mili) The solution con- 
tains, after the sodium chloride has been centrifuged 
off, calerum borohydride of fairly good purity. (With 
such solutions esters with smaller reactivity, such 
as ethyl benzoate, are also reducible) The solution 
gives on evaporation wm vacuo a crystalline tetra- 
hydrofurane addition compound of calcium boro- 
hydride 

The reduemg properties of staontrum or barium 
borohydrides are very similar to those of calerum 
borohydride 

Our experimental results wdicate that the calerwn 
borohydride and otber alkalme-earth metal boro- 
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hydrides are reducmg agents of higher reducing 
activity than the other borohydrides hitherto used 
for reduction purposes, namely, the borohydrides o! 
sodium, potassium and lithium This may be ascribec 
perhaps to the more covalent character of these 
compounds 

The general opmion, that esters are not reducible 
with sodium or potassrum borohydride‘, must be 
corrected In our experiments, we succeeded ir 
reducing some esters with sodium and lithium boro. 
hydrides in alcohohe solution to primary alcohols i 
excellent yields Nevertheless, some esters, whick 
are readily reduced by alkalme-earth borohydrides 
are not reducible by means of hthrum or sodiur 
borohydrides under similar conditions 

The alkalne-earth metal borohydrides are, in ow 
opmion, among the most important reducing agents. 
They are suitable for the reduction of esters to primary 
carbinols, a reaction which is regarded as the mosi 
important function of h&hirum-alummium hydride 
In addition, the alkalme-earth borohydrides have £ 
combination of features which 1s unique: solvent: 
with hydroxyl groups (for example, etbanol, water. 
may be used, the selectivity of the reductions 1 
greater than m the case of lhthmm-alumumniumx 
hydride , there is no danger of explosion and ignition 
as contrasted with the latter, compounds sensitive 
to alkalis can also be reduced, as the solutions o! 
alkalmoe-earth borohydrides are nearly neutral 

Webelievethat these compounds have good promise 
vnter alia, m the study of several groups of natura. 
products, such as the protems, polypeptides (de. 
termination. of C-terminal residues*), sugar derivatives 
and polysaccharides 

A detailed account of this work will be publishec 
elsewhere 

J Korconrrson 


O Fucus 
V. GÁBOR 
Research Institute of the 
Pharmaceutical Industry, 
Rottenbiller-u 26, 
Budapest, VII 
Oct 14 ` 
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Inhibition of the First Limit of the 
Hydrogen - Oxygen Reaction by Ethane 


A sTUDY of the inhibiting action of ethane on the 
second lmut of the hydrogen-oxygen reaction ir 
vessels coated with potassrum chloride! shows that the 
main features of the mhibibion are essentially simila 
to those reported for propane?*. The reduction 1r 
explosion pressure with increasing mole fraction o: 
ethane 1s almost exactly hnear, and the quantity o: 
inhibitor (2,3) required to halve the explosion pressure 
1s approximately proportional to the mole fraction o: 
oxygen, and approximately mdependent of the mole 
fraction of hydrogen, vessel diameter, and vesse 
surface As in the case of propane, these mam fact: 
can be explained by mtroducing a termmation re 
action between hydrogen atoms and the hydrocarbor 
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Fig 1 36 mm diameter potassium chloride-coated vessel Tem- 
perature 540°C Mole fraction hydrogen, 0 28 Mole fraction 
oxygen (y) 20 56 A, y 0280, uy 014 V 


ito the accepted mechanism for the unimbhibited 
second lunit®, when the relation obtained 1s 


tye = kylka, (1) 


where y 1s the mole fraction of oxygen, and kı, k, me 
the velocity constants of reactions (1) and (2) 


H +0 =0H +0 (1) 
H + CH, = C,H; + H, (2) 


This treatment assumes that every radical produced 
n reaction (2) 1s destroyed without cham propaga- 
aon, allowance for this assumption can be made by 
ntroduemg a term Q, the fraction of ethyl radicals 
lestroyed without cham propagation, into the 
lenominator of equation (1) As with propane, 
econd-hmit results give no indication of any sig- 
uficant variation of Q with muxture composition, 
vessel diameter or vessel surface, and the fate of 
he ethyl radicals thus remams uncertain 

In an attempt to examme the fate of the ethyl 
adicals at low pressures, the mhibition of the first 
umit by ethane was investigated A simple expression 
an be obtained if the followmg assumptions are 
nade (a) only hydrogen atoms are destroyed at 
he vessel surface, (6) this surface destruction 1s 
fficrent, and is thus inversely dependent on the 
messure (ky = A/P), (c) gas phase termination 
hrough the termolecular formation of HO, 1s 
eghgible , (d) reaction of oxygen atoms and hydroxyl 
adicals with ethane can be neglected The expression 
hen obtained 1s 


- Bb = kag + AIP, (n) 


there Q’ ıs the fraction of ethyl radicals destroyed 
nthoub chain propagation at first-lmmit pressures 











Table 1 
Mole fraction Ratio 
Hydrogen Oxygen Nitrogen Ilr = QIQ* 

028 014 058 0 87 
028 9 28 0 44 0 98 
0 28 0 56 0 16 0 99 
0 44 0 56 — 0 93 
0 14 0 56 0 30 0 97 
010 0 56 0 34 0 98 
0 07 0 56 0 37 1 04 
0 56 014 0 30 0 80 
0 14 0 14 0 72 0 87 
007 0 14 0 79 0 84 
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Fig 1 shows the linear relation obtamed when 1/P* 
1s plotted agamst e The intercept when 1/P? = 0 18 
given by I = 2k y/k.Q’, and the ratio I/2,;, thus 
gives Q/Q’. Table 1 gives this ratio for a wide variety 
of mixtures, and shows that Q/Q’ is effectively con- 
stant, and equal to umty Smee the first-hmut 
measurements cover the pressure iange 5-20 mm 
mercury, while the second-limit measurements cover 
the range 50-100 mm. mercury, 15 may be concluded 
that over the whole of this pressure-range the fraction 
of ethyl radicals destroyed 1s effectively constant 

The combination of first- and second-hmit results 
thus suggests that Q 1s mdependent of pressure, mix- 
ture composition, vessel diameter and vessel surface 
It 15 concluded that the ultimate termination reaction 
18 


C.Hs + O, = C,H, + HO, (3) 
and m consequence, the only possible competing cham 
propagation reaction can be a reaction with oxygen 
such as 


C,H, + O, = CH,CHO + OH, (4) 


the fraction Q then bemg given by 
Q = ls] (ks + ka) 


The high yields (up to 80 per cent) of ethylene 
obtamed in the oxidation of ethane at these tem- 
peratures’, as well as the kinetic facts (Baldwm, R R, 
and Simmons, R F, unpublished work), require 
reaction (3) to be at least as fast as reaction (4) 

A detailed treatment, m which allowance 1s made 
for the assumptions (a)-(d) above, confirms these 
conclusions, and will be published shortly 


R. R BALDWIN 
Chemistry Department, 
University, Hull. 
R F Srmmons 
Royal Aircraft Establishment 
Rocket Propulsion Department, 
Westcott, Bucks. 
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Photosensitivity of Iron Chelates 


Dure work with iron chelates, 16 was noted that 
many chemical analyses for total iron were incon- 
sistent when repeated at mtervals on solutions left 
standmg on the laboratory bench m the hght. A ' 
sensitive method was then devised for the estimation 
of the chelated mon molecule as a whole, based on 
the light-absorption of solutions m the ultra-violet 
region Dilute solutions (approximately 0 0001 M) 
of the di-sodium iron  ethylenediamunetetracetate 
have an absorption curve with a maximum at about 
260 mp This peak is well separated from, and is 
much more pronounced than, that of the di-sodium 
ethylenediammetetracetate itself at about 210 mp 
Therefore, the optical density at 260 mp, as de- 
termined by a spectrophotometer, was used as a 
measure of the chelated iron present in solutions of 
the di-sodrum iron compound 
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Solutions of two other won chelates, namely, those 
with diethylenetriammepentacetic acid and with 
N-hydroxyethylethylenediammetriacetic acid, can be 
analysed sımılarly by determming optical densities 
at ther ultra-violet maxima of about 260 my and 
245 my respectively. It has been noted by using the 
above method that solutions of these three iron 
chelates, although they are completely stable m the 
dark, are decomposed on exposure to daylight, there- 
by accounting for the inconsistent chemical analyses 
mentioned above 

Other metal chelate solutions tested so far, namely, 
those of copper and nickel with ethylenediamine- 
tetracetate, are stable in lght 

The photosensitivity of di-sodium iron ethylene- 
diamunetetracetate has been noted previously by 
Jones and Long!, but this mportant point seems to 
have been overlooked by biologists The proposed 
scheme for this decomposition, as published}, 1s 


(9 


(uy 
(1) 


Terrie-EDTA + light — Ferrous-EDTA + decomposition pro- 

ducts of EDTA 

Ferrous-EDTA + $ H,O + $ 0,——» Ferric-EDTA + OH’ 

By repeated photoreduction and subsequent re-oxidation, 

sufficient hydroxyl ions are released to form the hydroxv- 

compound, Fe(OH)EDTA, and finally to precipitate ferne 
ydroxide 


Results I have obtamed with the ultra-violet 
absorption method on solutions of di-sodium iron 
ethylenediammetetracetate exposed to light are m 
accord with the above scheme, except that no decom- 
position of the ethylenediammetetracetate molecule 
has been recorded. It 1s therefore of prime importance 
in quantitative laboratory experiments that solutions 
of these mon chelates should be protected from the 
action of hght 

Another practical point 1s that vessels in which 
solutions of iron chelates have been decomposed by 
light acquire a tenacious deposit of iron hydroxide 
This deposit 18 best removed by an acid rinse, being 
httle affected by the normal wash 
with water and detergent 

The three iron chelates mentioned 
above have been used as a source 
of iron for plants?? Ther mode 
of action ıs not understood, but 
it w thought that plants absorb 
through their roots the whole chelate 
molecule and translocate ıt mtact! 
There 1s, however, no evidence to 
show how plants obtain the iron 
from this very stable complex (log 
K of the ferric compound = 25 15) 
It has been postulated that the’ J 
ion is only released after the ethyl- 
enediammnetetracetate has been par- 
tially metabolized®, alternatively, a 
moie stable complex would have to 
be formed 

In view of the photosensitivity 
of iron chelates a further possibility 
arises, namely, that reduction takes 
place withm the plant leaves, to 
give the less-stable ferrous com- ' 
pound (log K = 14 25) Then the 
iron in this form could be removed 
more ieaddy by complex-formation 
with protems or could be replaced 
by some other metal ions, for ex- 
ample, copper and zinc 

Further experments are in pro- 
giess to test the significance of the 


NATURE 


Fig 3 Cross-section of botryoidal structure 
Fig 4 Cross-section of individual sphere 
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photosensitivity of non chelates m plant nutron 
and these will be 1eported later 


D G Hmur-CorrmNGHAM 


Long Ashton Research Station, 
University of Bristol 
Nov. 1. 
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Deposit of Spheroidal Graphite 


Tux superior mechanical properties of nodular cast 
iron, m comparison with other cast iron, are believed 
to be due to the graphite which is present im a 
spheroidal form. Small additions of various metals, 
and suitable heat treatment, mduce or mhibrt the 
formation of this variety of graphite, and recently 
the presence of hydrogen m the gas atmosphere has 
been demonstrated to have a marked mfluence!. Ne 
generally accepted explanation of this phenomenon 
has been advanced, but several mvestigators have 
suggested that the presence of foreign particles 1s 
necessary in order to induce nucleation or growth 
of the spheruhtes by an epitaxis or by screw dis- 
location mechanism? 

During experments whereby small samples of 
refractory matenmals were heated m a wire-wound 
mullite tube furnace im a moisture-freo town’s-gas 
atmosphere at temperatures varymg from 1,100° tc 
1,600° C , the samples were found to be coated with 





Fig 1 
Fig 2 Longitudinal section of a filament x 350 (reflected light, crossed nicols) 


Typical filament x 315 


x 720 (polarized light) 
x 720 (polarized light) * 
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a deposit of graphite which was composed entirely 
of spheroids 1n botryoidal and filamentous aggregates 
Microscopic examination revealed that the filaments 
were composed of a strmg of spheres or sections of 
spheres, remarkably smular to the spherulites in the 
nodular cast iron? 

Fig 1 shows a typical filament and Fig 2 shows a 
longitudinal section. Figs 3 and 4 are cross-sections of 
a botryoidal structure and of an mdividual spheroidal 
structure respectively On the surface of many of 
the spheres, spiral structures were observed and 
photographed These were particularly abundant in 
the botryoidal masses 

X-ray exammation gave a pattern of giaphite 

We are grateful to the Ministry of Supply, and to 
Dr. A T. Green, director of the British Ceramic 
Research Association, for permission to publish this 
communication 

B VaAsSsiuou 
E W RosEnTS 
G R Riesy 


. British Ceramic Research Association, 
Queens Road, 
Penkhull, Stoke-on-Trent 
Oct 16 
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Geological Ages of Witwatersrand 
Uraninites 


TEE origm of the gold and the uranium m the 
conglomerates of the Witwatersrand system is a 
much-disputed problem Two mam schools of thought 
seem to have emerged, namely, the adherents to a 
placer hypothesis and those who support a hydro- 
thermal theory of origm Geological age determma- 
tions on Witwatersrand uranmutes would yield valu- 
able mformation to geologists concerned with this 
problem, since it is universally agreed that this 
system is of sedimentary origin and a maximum 
possible age for the system as a whole can be arrived 
at from field observations 

Davidson! undertook an age study on a sample of 
Witwatersrand uranmite by the lead-1sotope method 
and obtamed age values which at first could not 
satisfy the requirements of a hydrothermal theory 
of origin unless the Witwatersrand system was about 
twice as old as geologists were wilhng to believe, 
and thus considerably older than any other known 
sedimentary system Subsequent geological age 
determinations on this same sample were made by 
J L Kup? and Collins, Farquhar and Russell! 





NATURE 


340 


Further views on these 1ésults by Davidson? tend to 
reconcile the calculated most probable age with a 
hydrothermal theory of ongm, which required a 
uraninite age younger than the possible maximum age 
of the sedimentary system Geologists possessing an 
intunate knowledge of the Witwatersrand put the 
maximum possible age of this system at about 1,000 
millon years, whereas the age calculations of David- 
son have successively decreased the most probable 
age from about 1,700 millon years to between 465 
and 816 million years These figures were arrived at 
without undertaking a further study of more uraninite 
samples from this system. 

The Witwatersrand system, in the type area, 15 
some 25,000 ft thick and its horizontal extent 
stietches over a ‘strike’ of about 150 miles For 
this reason, no far-reaching conclusions should be 
drawn from the results of the study of a single, 
isolated sample of uranmuite concentrate 

I have completed age analyses on ten samples of 
uranimte concentrates, three ‘carbon’ (thucholite) 
concentrates and two samples of uranrum-rich ‘car- 
bon’ ores according to the lead-isotope method, m 
conjunction with which four galona samples were 
analysed for them lead isotopic patterns The 
samples were chosen to represent almost all the 
different recognized series of the system, and m 
horizontal extent the entire existing miming area was 
covered A study of the patterns of apparent ages 
calculated from the RaG/UI, AcD/AcU and the 
AcD/RaG relations mdicated that m most cases a 
loss of radon of between 5 and 27 per cent should 
have occurred while in other cases the discrepancies 
m apparent ages of a particular sample could be 
explained by assuming a loss of uranium, or a loss 
of lead, or additions of old radiogenic lead, some- 
times ın addition to loss of radon. These conclusions 
were drawn after the manner of Holmes? It 1s thus 
clear that the Witwatersrand uraninites are, strictly 
speaking, unsuitable material for accmate age de- 
terminations 

Nevertheless, a study of the apparent ages and 
radiogenic lead-isotope patterns found for the suite of 
samples as a group indicates that all the uranmuites 
of the Witwatersrand system prope: probably have 
the same geochemical and mmeralogical history. The 
results seem to justify the conclusion that all these 
uranımıtes have a true age of between 1,850 and 1,950 
mullion years, and that this mmeral was therefore 
introduced into the Witwatersrand sedimentary beds 
as a detritus, bemg derived by an erosion process from 
an ancient source. Evidence of some form of rework- 
mg in the sedimentary system, after itg deposition 
and consolidation, 1s proved by the admixture of 
radiogenic lead found m a galena which occurred as 
isolated large and perfect crystals and by the signs 




















Table 1 
ee AeD/RaG lacb P age 
Sample Pb?4/Ph** | radiogenic Pb €. aG tor tAcU RaG igures 1 
E (per cent) (per cent) (per cent) brackets doubtfw) 

Black Reef ‘carbon’ 103 599 15 74 2,044 2,254 2,460 A090 2180) 
Western Reefs uraninite 0 198 89 7 13 38 1,991 1,727 2,180 (1,730-2,180 
Western Reefs ‘carbon’ 0 333 83 7 14 98 1,663 1,997 2,375 (2,000. 
Marievale uraninite 0 60 73 6 12 27 1,304 1,595 2,035 (2,035) 
Marievale ‘carbon’ 0 73 68 0 12 41 2,199 2,121 2,050 (2,050) 
Freddies uranmite 0 45 68 3 12 02 1,128 1,456 2,000 (2,000) 
Wit Nigel uraninite 018 86 7 11 50 1,182 1,443 1,900 (1,900) 
Sub Nigel uraninite (a) 0 08 941 18 79 1,612 1,875 2,215 1,875 
Sub Nigel uraninite (b) 014 892 18 75 1,566 1,864 2,230 1,804 
Bigvoorutzcht uraninite 100 12 29 1,825 1,913 2,920 1,913 3 
Bhjvooruitzicht ‘carbon’ 0 075 95 5 12 48 2,101 2,072 2,060 (2,000-2,100) 
Babrasco ‘carbon’ 0 40 79 2 13 50 1,782 1,973 2,195 (1973) 
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of loss of uranium from some uranimites found in 
*earbon' 

Uranmite from the Black Reef, which 1s composed 
of the erosion products of the Witwatersrand system, 
mdieated a loss of uranium, which mphed that 
the muneral was unable completely to survive thus 
secondary erosion process. The survival of the original 
uraninites durmg their alluvial transportation period 
may, however, be explamed if 16 1s postulated that 
the earth’s atmosphere at the time of the deposition 
of the Witwatersrand system was of a reducimg (oi 
at least a neutral) nature (with all the geochemical 
implications of such a postulate) as opposed to the 
oxidizing nature of the present atmosphere. Accord- 
mg to Urey’, the postulated transition could have 
occurred not much later than about 800 million years 
ago 

Some of the most pertment data obtamed in this 
study are given m Table 1, where the samples are 
arranged in stratigraphical order and ages are given 
m millons of years ; 

A full account of this work and a more complete 
discussion of the reliability of the results and their 
impheations will be pubhshed in the forthcommg 
issue of the Transactions of the Geological Society of 
South Africa, 57 

I wish to acknowledge the services of the analytical 
chemist, Mr. F. W E. Strelow, of the South African 
National Chemical Research Laboratory, and the 
assistance of Drs L T. Nel, B Wasserstem, D J 
Simpson, W. R. Liebenberg and R A Pelletier in 
valuable discussions and the supply and mmeralogical 
processing of samples 

This note 1s published by permission of the South 
African Council for Scientific and Industrial Research 

J D Louw 

National Physical Laboratory, 

South African Council for 
Scientific and Industrial Research, 
Pretoria 
Oct 12 
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Proposal for a New /Ether Drift Experiment 


Furra: has recently suggested a repetition of the 
Michelson-Morley expermment usmg microwaves and 
attempting to detect the change in resonant fre- 
quency of a cavity as ib is rotated through 90° 
Essen? proposes that any change in the resonant 
frequency of the cavity be detected by usmg the 
cavity to control an oscillator the frequency of which 
is compared with that of a quariz standard, and 
estimates that a change m resonant frequency of one 
part m 10? mught be detectable 

If mstead of the cavity bemg used to control the 
oscillator frequency, as m Essen's method, 1t 1s used 
to produce a phase change m a signal from a fixed- 
frequency oscillator, greater sensitivity can be ob- 
tained. 

The method 1s demonstrated m principle m Fig 
1 The output of an oscillator operatmg at the 
resonant frequency of the cavity 1s split mto two 
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90° PHASE 
SHIFT 


branches, one of which contains the rotating cavity 
the other a broad-band 90° phase-shifter Thes 
two branches feed a phase-sensitive detector followe: 
by a tuned amphfier and output mdicator Th 
&uxihary feedback cirewt shown in dotted lne 
maintains the oscillator at the mean resonant fre 
quency of the cavity As will be shown later, thi 
refinement may not be necessary 

Let a rotation of the cavity through 90° produce : 
change Af m the resonant frequency of the cavity 
which is assumed to be resonant initially at th 
oscillator frequency f. Then the change in phas 
Ag on passing through the cavity will be Ag = 
2Q Afif, Q bemg the quality factor of the cavity 
Thus, since we are dealing with very small values c 
Ag, the detector output amplitude will vary a 
cos (r[2 + Ag) ~ — (Ag) 

If the cavity is rotated continuously, then am 
effects due to ether drift wil appear twice eac: 
revolution. Thus if the amplifier 1s tuned to twic 
the rotation frequency and has a narrow band-widtk 
changes due to random drifts m frequency and t 
vibration, at other than twice the rotation frequency 
wil be ehmmated A suitable means of obtaming 
narrow band-width would be the use of a synchronou 
rectifier switched at twice the rotation frequency 
followed by & low-pass filter 

An estimate of the mmmum detectable change x 
frequency Afif may be made as follows. If th 
resonator output power is Pr, then the output c 
the detector will be P œ P,(Ag) Assummg th 
detector and amplifier have a noise factor N and banc 
width B, and that the mmimum detectable power 3 
equal to the noise power, the mmimum detectabl 
value of Af/f 1s 


Fig 1 


l= /NkTB a 

2Q P, ! ; 
where k 18 Boltzmann’s constant and T the absolut 
temperature As an example, consider a 10,000 Me /: 


cavity of Q = 104, an mput power to the detecto 
Pr = 10 W., a noise factor N = 20, a band-widti 


"B =1 c/s, and temperature T = 300°K. The 


the mmummum detectable value of Afif 1s b x 10-* 
an improvement of 200 times on the method suggeste: 
by Essen. The value of N used here 1s appropriat 
to & superheterodyne system based on Fig 1. Fo 
smupheity the frequency-changmg stages have bee 
omitted from Fig 1 In prmaple, the sensitivit; 
can be inereased without luni by reducmg th 
amphfier band-width B 

The basic advantage of the method suggested her 
over those which mvolve a measurement of fre 
quency-difference is that 16 ıs a phase-differenc 
between signals from the same souree which 1 
measured Thus the stability of the source is no 
particularly important, provided that 1ts frequenc; 
remains within a region less than f/Q If the mpu 
signal is such that a phase difference of ọ occurs r 


No 4451 February 19, 1955 


the cavity, and rotation of the cavity produces a 
further periodic phase change Ag, then the detector 
output power 1s proportional to [sm(o + Ag) —sin o]? = 
[cos o sin Ag]? Hence, when 9 < 2/4, the reduction 
m sensitivity 1s small. Because Aq 1s periodic, i6 
wil be amplified, whereas accidental changes m 
phase-angle uncorrelated with Ap will be suppressed. 

While not strictly relevant to Furth’s suggestion, 
15 1s worth notmg that the method suggested here 1s 
applicable to experiments such as those of Wood, 
Tomlinson and Essen’, if the cavity is replaced by a 
quartz resonator. This should result m & considerable 
increase in sensitivity because of (a) the higher Q 
obtamable, (b) the ability to apply larger powers to 
the detector, and (c) the lower noise figures realizable 
at lower frequencies. As an example, consider a 
quartz resonator with frequency 100 ke /s. having 
Q — 2 x 105, P, = 10 mW, and N = 2, other para- 
meters bemg as before. The minmmum detectable 
Afif 1s approximately 2 5 x 10-15 

D. D. Cromer 


Dommuion Physical Laboratory 
(Dept. of Scientific and Industrial Research), 
Lower Hutt, 
New Zealand. 
Oct. 14 


1Tattman Furth, H , Nature, 173, 80 (1954) 

* Essen, L, Nature, 178, 734 (1954) 

* Wood, A B, Tomlinson, G A, and Essen, L, Proc Roy Soc, A, 
158, 606 (1937) 





Use of Soluble Filter Gauzes 


In connexion with filtration problems m agricultural 
spraying machinery, we have been making a study of 
the nature and quantity of matter m natural waters 
capable of being retained on filter gauzes. We found 
16 necessary to develop a technique for this purpose 
which we thnk may be of interest m biological 
investigations 

Removal of the material from the gauze for micro- 
scopic examination is not satisfactory, as 1t cannot 
be assumed that a fair sample is removed or that 
deheate structures are not damaged. We therefore 
replaced the metal gauze by one of cellulose acetate, 
with the mtention of dissolving away the filter base 
after transfer to a microscope slide. The filtered 
matter, manly mineral and cellulose structures, could 
be left ın satu undissolved and clearly visible. 

To simulate 100-mesh wire gauze, an acetate fabric 
was kindly supplied by Messrs Courtaulds consisting 
of 45-denier 10-filament (contmuous) yarn with 30 
turns to the mch woven with 92 warps and 84 wefts 
per inch. 

400 ml. of water was found to give a convenient 
amount of deposit on a B14 cone (area = 0 44 sq. 
em) The part of the mesh contammg the deposit 
was carefully cut out and mounted on a microscope 
shde The presence of water on the yarn as well as 
«n the organic matter gave rise to a cloudiness on 
dissolving the acetate mesh directly m acetone. It 
was therefore found necessary to dehydrate the 
specimen by successive washes in 30, 70 and 100 
per cent ethanol before applying the acetone. The 
alcohol and acetone were introduced at the edge of 
she specimen and allowed to flow across by holding 
he slide obliquely. A cover slip was placed over the 

esidue before the acetone had evaporated 

Figs. 1 and 2 are photographs of the same deposit 
aken before and after dissolving the filter. These 
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illustrate the greater detail visible when the filter is 
removed, both as regards absence of the fibres of 
fabric and also because of the greater ease with which 
the image can be focused There is little disturbance 
of the disposition of the residue 1n the process except 
for some shrinkage in the diameter of filamentous- 
matter and shght movement due to surface tension 
effects 

The colour of algae 1s sufficiently well retained 
durmg the solvent treatment to enable them to be 
clearly distmguished from colourless structures 

Thanks are due to Dr G S Hartley for suggesting 
this method, and to the Board of Pest Control, Ltd , 
for permission to publish this work 


M A. NAUGHTON 
J. M. SwINSTEAD 


Chesterford Park Research Station, 
Nr. Saffron Walden, Essex 
Nov. I. 


Method for Recovery of Metallic Grids for 
Electron Microscopy 


Tue metallic grids used as supports for the parlo- 
dion films contaming material for electron microscopy 
are usually rejected after use Good results m recover- 
ing these grids were obtamed by the use of the 
following technique, which 1s a modification of one 
previously described! 

Initially, the grids are washed with hot distilled 
water to dissolve soluble salts The film of oil from 
the diffusion pump ıs removed by boiling the grids m 
a 01 per cent soap or any detergent solution for 
half to one hour and leaving them to stand m contact 
with the soap solution for a day at room temperature. 
The soap 1s then removed by washing with hot dis- 
tilled water, followed by another washing with acetone 
to ensure complete removal of any residual oil After 
treatment with acetone, the grids are placed in con- 
tact with approximately 1N hydrochloric acid solu- 
tion at 30-40° C. to remove the products of corrosion 
of the grids The time of contact with the acid solu- 
tion depends on the metal (less for copper and more 
for nickel grids) and also on the degree of corrosion. 
Generally, after no more than ten or twenty minutes, 
all grids present a clear bright surface and the acid 
solution can be poured off The clean grids are then 
carefully washed with boring distilled water to 
remove all traces of acid and dried at 100—120* C. 
protected from dust The cleanlmness of the grids 
ean be checked by optical or electron microscopical 
examunstion, but it ıs not necessary. It was found 
that a small can, open on the top and havmg about 
twenty holes drilled in the bottom, 15 very convenient 
for washmg the grids with water and acetone. Gener- 
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ally, ten washings were sufficient to ensure complete 
removal of the cleanmg solutions 

The more dilute solutions of soap and especially of 
hydrochloric acid give better results than concentrated 
ones, ag described before!, because no close control 
of the time of contact between the grids and the 
cleaning solutions was necessary. 

This method of cleaning used grids has some 
advantages over the flambage cleaning method pro- 
posed by Eaves’, because it does not make them 
friable nor does ıt destroy copper grids, as pointed 
out by Eaves, however, 16 does involve much more 
material and time 

Pznsr0 DE Souza SANTOS 

Laboratorio de Virus, 

Instituto Butantan, 
Sao Paulo, Brazil 
Oct 12 


1 Souza Santos, P de, Ciencia e Cultura (Sao Paulo), 4, 46 (1952) 
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Use of Methyl Cellulose Gel as a Substitute 
for Agar in Tissue-Culture Overlays 


Iw the course of experiments designed to assay 
non-cytopathogenic animal viruses by Dulbecco’s 
plaque-count method! using fluorescent antibody? to 
identify the plaques, a non-fluorescent substitute was 
required for the agar used m the overlay Methyl 
cellulose has been used by Earle? to imecrease the 
viscosity of tissue-culture fluids for suspended-cell 
cultures, and appears to be harmless to animal tissue. 
An investigation of its properties showed i6 to be 
capable of forming highly viscous aqueous solutions 
which would gel spontaneously on raising their tem- 
perature The presence of salts at physiological con- 
centrations lowers the temperature of gelation Thus 
one can make a solution of methyl cellulose contammg 
tissue nutrients which, after being added as a liquid 
at room temperature to the tissue, will set quite 
firmly soon after being placed in an incubator at 
37? C. A further advantage ıs that this overlay can 
be removed entirely without disturbing the tissue, 
this 1s achieved by cooling the culture m a refrigerator 
for a short time, durmg which the gel hquefies, 
enabling 16 to be removed by pipetting 

The following procedure was used for obtammng 
‘pare’ plaques of fowl-plague virus entirely free from 
overlay.  Petn-dish tissue cultures of chick tissue 
monolayers were made by Dulbecco’s method!, and m- 
fected, 5ml of 1 5 per cent methyl cellulose overlay 
was poured on to each infected plate and mcubation 
continued for a further three days The overlay was 
prepared as follows 15 gm methyl cellulose of 
4,000 centipoises viscosity (Dow Chemical Co) 
(previously thoroughly washed with alcohol and 
ether) was added to 15 ml. de-ionized distilled water 
at 100°C im a 250-ml conical flask The flask was 


shaken to disperse the methyl cellulose (which 1s. 


msoluble at this temperature) and immediately auto- 
claved After removal (still hot) from the autoclave, 
a warm sterile mixture of 5 ml four-fold Earle’s 
saline and 80 ml synthetic medium (Waymouth, ©, 
personal communication) contaming antibiotics was 
added and thoroughly mixed On cooling rapidly 
with agitation, the methyl cellulose dissolved to give 
a clear viscous solution This was stored frozen at 
— 20? C. 

Following incubation of Peiri-dish cultures, the 
overlay was pipetted off after adding 10 ml. of 
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phosphate-buffered saline at 0? C. to each plate, and 
chilling for 4 hr. The cultures were rinsed with more 
phosphate saline and were then available for staming 
for 10 mm with vital stain, or other treatment 

Under this overlay, plaques due to fowl plague 
virus take three days to become visible, whereas 
under agar only two days are required. This 15 be- 
leved to be due to a lower rate of diffusion of the 
virus in the methyl cellulose overlay, tests have 
indicated that the latter has no inhibitory or in- 
activating effect upon this virus. 

Advantages of methyl cellulose overlay over agar 
are (1) non-fluorescence , (2) simpler handling after 
a stock is made up, (3) overlay can be completely 
removed, (4) complete absence of toxicity on cells 

Disadvantages of the method are (1) plaques take 
longer to form, (2) stock solutions are more difficult 
to prepare, (3) gel ıs much weaker than that obtamed 
with agar of equivalent concentration. 

A few expermnents have been made with methyl 
cellulose gel for other uses in tissue culture It may 
be used as a substitute for plasma clot, but seems 
inferior to the latter as yudged by the rate of merease 
in size of outgrowths from explants. Tests indicate 
that such gels have useful applications m bacteriology , 
these are under mvestigation. 

J. E. Horcum 
Medical Research Counc 
Common Cold Research Unit, 
Harvard Hospital, 
Salisbury 
Oct 7. 
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Preservation of Dogfish 


In mstitutions where dogfish are used for dissection, 
the preservative most commonly employed 1s a solu- 
tion of formaldehyde in water. Formaldehyde 1s a 
good preservative , but 16s volatile and pungent char- 
acter makes 1ts use ın the class-room and the store- 
room a matter of disagreeable compulsion 

Experiments first started m 1939 to find a suitable 
storage fluid to replace formaldehyde showed that 
pine oil compounds ‘possessed many advantages in 
*Permmal 
KB’ is a pine oil emulsion produced by Imperial 
Chemical Industries, Ltd , to assist m the kier boiling 
of cotton—as a solvent for fats and waxes, and as an 
emulsifymg agent. When diluted with water it 1s an 
excellent preserving fluid for dogfish which have been 
fixed m formaldehyde The steps are as follows: 
(1) wash the fixed dogfish in water overnight to 
remove the formaldehyde, (2) place m ‘Permimal 
KB’ 10 cc, water 90 c.c , rmse the specimens under 
the tap before dissection 

Dogfish so treated have been kept in this solution 
for more than five years without evidence of de- 
terioration , but 1b should be emphasized that this 
method 1s of use only with fixed matenal Fresh, 
unfixed material placed m this solution will decom- 
pose 

H F. SrEEDMAN 

Zoology Department, 

University, Glasgow, W.2. 
Nov. 1. 
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(Meetings marked wuh an asterisk * are open to the publie) 


Monday, February 21 


ROYAL GEOGRAPHICAL SOOTY (at 1 Kensmgton Gore, London, 
SW'7) at b pm—Mr A A L Caesar “Economic Planning of 
Eastern Europe” 


British SOCIETY FOR THE HISTORY OF SCIENCE (in the Lecture 
Theatre of the Science Museum, South Kensington, London, S W 7), 
af 580pm-—Mrs J M Eyles “Thomas Charles Hope and his 
Geological Lectures” 


INSTITUTE OF PETROLEUM (at 26 Portland Place, London, W 1), 
at 530 pm— Mr P Leicester ‘The Modern Planning of Regional 
Surveys for Petroleum” 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, London, WC 2), at 530 pm-—-Commander © G Forsberg, 
RN, and Mr G G MacNerce Informal lecture on “The Recent 
Search for and Salvage of the Comet Aircraft near Elba” 


SoorETY OF CHEMICAL INDUSTRY, PESTICIDES GROUP (m the Rooms 
of the Chemical Somety, Burhngton House, Piccadilly, London, 
W 1), at 530 pm —Meeting on “Vacuum Fumigation” Mr W 
Burns-Brown  *''Physico-Chemical Effects", Mr A P Page 
“Biological Effects” 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W C 2), 
at 530 pm—Dr James Henderson “From Sixth Form to Un1ver- 
sity---Problems and Dilemmas” * (From a series of lectures on ‘“‘Look- 
ing Forward in Education” ) 


~ Soommry or CHEMICAL INDUSTRY, LONDON SECTION (at the Royal 
Institution, 21 Albemarle Street, London, W 1), at 6 pm —hr James 
Taylor “The Progressing of New Projects from the Laboratory to 
the Plant" (Jubilee Memorial Lecture) 


Tuesday, February 22 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, WC2), at 115 pm —Dr, R P 
Kelvin “Missing the Point m Psychology” * 


INSTITUTION OF CIVIL ENGINEERS (at Great George Street, West- 
minster, London, S W 1), at 630 pm — Mur Wood 
“Folkestone Warren Landshps—1948-1950 Investigations’, Mr 
N E V Viner-Brady ‘Folkestone Warren Landshps—Remedial 
Measures, 1948-54" 


UNIVERSITY OF LONDON, BRITISH POSTGRADUATE MEDICAL FED- 
ERATION (at the London School of Hygiene and Tropical Medieine, 
Keppel Street, London, W C 1), a£ 530 pm —Prof A C Frazer 
“Fat Metabolism" * (From a series of lectures on “The Scientific 
Basis of Medicine” ) 


UNIVERSITY OF LONDON (in the Geology Lecture Theatre, Imperial 
College of Science and Technology, Prince Consort Road, London, 

W 7), at 530 pm —Prof L de Sitter (Leiden) “Strain of 
Rock as determined ın the Laboratory" * (First of three lectures on 
“The Stram of Rock m Mountaim-Building Processes" Further 
lectures on February 25 and 28 ) 


ASLIB (at the Royal Society of Arts, 8 John Adam Street, Adelphi, 
London, W C2), at 6 p in —Mr Jack Bird “A New Look at Library 
Literature, or Why Write about Information Work ?” 


SOCIETY FOR ANALYTIOAL CHEMISTRY, MIDLANDS SECTION (at the 
University, Edmund Street, Birmmgham 3), at 7 15 p m —Inaugural 
Meeting Dr D W Kent-Jones ‘Developments in the Society for 
Analytical Chemistry” 


Wednesday, February 23 


Royal SOOTY o? ARTS (at John Adam Street, Adelphi, London, 
W C2), at 230 pm-—Mr F C Bawden, FRS “Virus Diseases 
of Plants” (Fernhurst Lecture) 


PHYSICAL SOCIETY, COLOUR Group (at the Institute of Ophthalmo- 
ləgv, Judd Street, London, WC 1), at 330 pm —Mr T H Vinni- 
xombe “The Robbialac Colorizer Method of Paint-Colour Mixing 
and its Value to All Concerned in the Usage of Colour" 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 pm —Mr R West and Mr J J Donner 
“The Glaciations of East Angha and the East Midlands, a differentia- 
hon based on Stone Orientation Measurements of the Tills” 


ROYAL SOCIETY OF MEDICINE, ENDOCRINOLOGY SECTION (at 1 
Wimpole Street, London, W 1), at 5 p m —Discussion on “Hormones 
ao by a Openmg Speakers Sır Stanford Cade and Sir Charles 

0 


INSTITUTION OF ELEOTRICAL ENGINEERS, SUPPLY SECTION (at Savoy 
Place, London, W C 2), at 530 pm —Mr A Rusck ‘High-Voltage 
Transmission Developments 1n Sweden" 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
€ Hygiene and Tropical Medicine, Keppel Street, Gower Street, 
London, WC 1), at 680 pm —Mr R X Vinycomb “A Versatile 
Electronic Engine Indicator" 


SoorgPY oF CHEMICAL INDUSTRY (Joint meeting of the Foop and 
ICROBIOLOGY GROUPS, in the Rooms of the Chemieal Society, Burl- 
mgton House, Piceadilly, London, W 1), at 630 p m —Mr D H F 
Jayson “Food Perishability m Terms of Micro-ecology” 


ROYAL INSTITUTE OF CHEMISTRY (at Norwood Technical College, 
Tmghts Hull, West Norwood) at 7 pm-—Dr Tudor S G Jones: 
‘Chromatography ‘Theory and Some Applications" 
al 
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Thursday, February 24 


ROYAL Soomry (at Burlington House, Piccadilly, London, W 1), at 
430pm —Prof Wilson Smith, PR S,Mr G Belyavinand Mr F W 
Sheffield “The Host Tissue Component of Influenza Viruses” , Mr 
E Halhday “The Absorption of Antibodies from Immune Sera by 
the Gut of a Young Rat” 


LONDON MATHEMATICAL SOCIETY (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W 1), at 5 pm — 


Prof A G Walker “Tangent Planes” 


INSTITUTE OF REFRIGERATION (at the Institution of Mechanical 
Engineers, 1 Birdeage Walk, Westminster, London, S W 1), at 5 30 
pm-—Mr G Yate Pitts “Sub-soil Temperatures and Frost-heave” 


UNIVERSITY OF LONDON, BRITISH POSTGRADUATE MEDICAL FED- 
ERATION (at the London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W C 1), at 530 pm—Dr R A Kekwick, 
“The Plasma Proteins" * (From a series of lectures on “The Scientific 
Basis of Medicine" ) 


Friday, February 25 


ASSOCIATION OF APPLIED BIOLOGISTS (at Imperial College, Imperial 
Institute Road, London, S W 7), at 1045 a m —Scientific Papers 


ROYAL METEOROLOGICAL SOCIETY (jomt meeting with the ROYAL 
ASTRONOMICAL Socrety, at Burlington House, Piccadilly, London, 
Wi), at 230 pm Discussion on “Hydrodynamical Processes in 
Meteorology and Geophysics” 


PHYSICAL Society (in the Lecture Theatre, Science Museum, 
South Kensmgton, London, S W 7), at 6 pm—Dr W S Stiles 
“The Basic Data of Colour-Matehing and some related Aspects of 
Visual Theorv" (Thomas Young Oration) 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9 pm—Dr Enc Ashby “A Procession of Flowers" 


Saturday, February 26 


ASSOCIATION OF SCIENTIFIC WORKERS (in co-operation with the 
EDUCATION COMMITTEE of the LONDON CO-OPERATIVE SOCIETY, at 
the Central Hall, Westminster, London, S W 1), at 230 p m —Prof 
C H. Powel, FRS “The H-bomb" 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appomtments on or 
before the dates mentioned 

SENIOR BIOLOGIST IN THR CHIEF ENGINEER'S DEPARTMENT, British 
Electricity Authority, to take charge of a small biological laboratory 
Situated in North London and undertake research and advise the 
Authority on the effects of power station operation upon the life of 
rivers and other waterways—Durector of Establishments, British 
Electricity Authority, Winsley Street, London, W 1, quoting AH/568 
(February 25) 

ScIENTIFIO OFFICER (with a first- or second-class honours degree 
in engineering or equivalent quabfiention, and workshop troimng or 
apprenticeship) im the Department of Scientific and Industrial Research, 
Low Temperature Research Station, Cambridge (after one year's train- 
ing at Torry Research Station, Aberdeen) for research in refrigeration, 
procenmg and handling of meat—The Ministry of Labour and Nationa 
Service, Technical and Scientific Register (K), 26 King Street, London, 
S W 1, quoting C 43/5A (february 26) 

LECTURER IN APPLIED MATHEMATIOS—The Registrar, King’s College, 
Neweastle-upon-Tyne (February 28) 

LECTURER (with a university degree im physical chemistry or 
chemical eng.neermng) IN CHEMICAL ENGINERRING—The Registrar, 
King’s College, Newcastle-upon-Tyne (February 28) 

RIvER INSPECTOR (corporate member of the Royal Institute of 
Chemistry and of the Institute of Sewage Purification, or other 
appropriate qualifleations)-—The Clerk, Lothians River Purification 
Board, Citv Chambers, High Street, Edinburgh (February 28) 

ICI RESEARCH FELLOWS IN PHYSICS, CHEMISTRY, ENGINEERING, 
METALLURGY and PHARMACOLOGY, or any related subject, and 
LEVERHULME POSTGRADUATE FELLOWS (2) IN THE l'ACULTY OF 
SorgNCGE—The Registrar, The University, Liverpool (March 1) 

READER IN EXPERIMENTAL PHYSICS at Queen Mary College—The 
Academic Registrar, University of London, Senate Iouse, London, 
W C1 (March 3) 

SENIOR SCIENTIFIC OFFICER (with a degree m physics or engineering, 
and experience in the design and development of lenses, and the super- 
vision of a small optical workshop) in the Department of Supply, 
Weapons Research Establishment, Salisbury, South Australia, to 
undertake the desgn and development of optical systems for special 
purpose cameras and optical instruments-—The Senior Representative, 
(A P 27), Department of Supply, Australia House, Strand, London, 
W C 2 (March 3) 

LECTURER IN ANGLO-SAXON ANTIQUITIES AND AROHJE0LOGY— 
Tae Secretary, University of Durham, 38 North Bailey, Durham 
(Mare! 

CHAIR OF APPLIED SOIENOE, with special reference to engineering, 
tenable at the Imperial College of Science and Technology—The 
Academic Registrar, University of London, Senate House, London, 
WC1 March 7) 

CrBA FELLOW IN CLINICAL PHARMACOLOGY, to develop techniques 
for the clinical evaluation of drugs where suitable techniques are 
not already avaiable—The Secretary of Univermty Court, The 
University, Glasgow (March 12) 

LECTURER IN CHEMISTRY (Organic Chemistry)—The Secretary of 
University Court, The University, Glasgow (March 12) 

LECTURER IN ENGINEERING—The Secretary, The University, 
Aberdeen (March 12) 
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CEREAL TECHNICIAN (with intermediate BSe or equivalent quali- 
fication, and preferably with a science background) AT THE AGRIOUL- 
TURAL RESEARCH INSTITUTE, Wagga, Australia, to be responsible for 
the technical work involved in the assessment of wheat quality m- 
cluding laboratory muling, tests on dough quality and experimental 
bread makmg—The Agent-General for New South Wales, 56 Strand, 
London, W C2 (March 14) 

ASSISTANT LECTURER IN PHYSICS—The Secretary and Registrar, 
University College of North Wales, Bangor, North Wales (March 15) 

ASSISTANT LECTURER IN THEORETICAL PHYSIOS—TIhe Registrar, 
The University, Manchester (March 16) 

UNIVERSITY LECTURER IN AGRICULTURAL ZOOLOGY AND PHYSIOLOGY 
OF FARM ANIMALS, and a UNIVERSITY DEMONSTRATOR IN AGRIOUL- 
TURAL ENTOMOLOGY—The Secretary, School of Agriculture, Downing 
Street, Cambridge (March 16) 

RESEARCH OFFIONR (with a university honours degree i science, 
with chemistry, botany or biochemistry as major subjects, and prefer- 
ably some research experience ın mycology) IN THE BIOCHEMISTRY 
UNIT, Wool Textile Research Laboratories, Melbourne, Australia, 
to take part 1n a programme of research on cellulose-destroying fungi 
with special reference to the nutritional requirements of particular 
moulds, the nature of the enzymes produced and their mode of action 
on cellulose—Chief Scientific Liaison Officer, Austrahan Scientific 
Iuuson Office, Africa House, Kingsway, London, WC2, quoting 
462/69 (March 19) 

HEAD OF THE DEPARTMENT OF ENTOMOLOGY—The Secretary, 
Rothamsted Experimental Station, Harpenden, Herts (March 31) 

LEOTURER IN APPLIED MATHEMATICS—The Secretary and Registrar, 
The University, Southampton (March 31) 

TECHNICAL ASSISTANT (graduate, whose degree course included 
mathematics and/or physics, and a knowledge of a modern continental 
language) IN THE SoHOOL OF THEORETICAL PHYSIOS—The Senior 
Clerk, Dublin Institute for Advanced Studies, 64 Mernon Square, 
Dublin (March 31) 

ScIENTIFIO OFFIOER (with a first- or second-class honours degree 
1n an approved scientific subject or other approved qualifications, and 
preferably with industrial experience) IN THE DEPARTMENT OF 
INDUSTRIAL AND FORENSIO SCIENCE of the Ministry of Commerce— 
pe Bearetary, Civil Service Commussion, Stormont, Belfast, N Ireland 

pri 

DIRECTOR (with high attainments in one of the basic sciences 
relevant to the work of the Institute, and preferably with exnertence 
of horticultural crops) OF THE GLASSHOUSE CROPS RESEARCH INSTITUTE 
—The Secretary, Glasshouse Crops Research Institute, Worthing Road, 
Rustington, Sussex (April 15) 

LECTURER IN APPLIED MATHEMATICS, and a LEOTURER IN THE 
DEPARTMENT OF CIVIL ENGINEERING at the University of Cape Town, 
South Africa—The Secretary, Association of Universities of the 
British Commonwealth, 6 Gordon Square, London, W O1 (Cape 
Town, April 15) 

SENIOR LECTURER (with a higher degree, for example Ph D or 
equivalent qualifications, and preferably with lecturing experience) 
IN PHYSICS at the University of Queensland, Austraha—The Secre- 
tary, Association of Universities of the British Commonwealth, 5 
Gordon Square, London, W C 1 (June 15) 

BIOLOGIST (preferably with an honours degree ın zoology or one of 
the natural sciences) IN THE DEPARTMENT OF GAME AND TSETSE 
CONTROL Northern Nigeria, for duties which include the admunistra- 
tion of game conservation and control, with study of animal ecology 
generally, the habits of individual wild animals, significance of wild 
animals to tsetse and diseases of stock—The Director of Recruitment, 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
S W 1, quoting BCD 152/3/01 

CHEMICAL TECHNICIAN (preferably with experience in a biological 
laboratory) IN THE RADIOISOTOPE LABORATORY at the Pollards Wood 
Research Station, Chalfont St Giles, Bucks—The Institute of Cancer 
Research, Royal Cancer Hospital, Fulham Road, London, S W 3, 
quoting “Chemical Technician” 

EXPERIMENTAL OFFICERS (preferably with a pass degree ın chemistry 
and experience in microchemical analytical techniques) to assist in 
basic research in inorganic chemistry and metallurgy—Senior Recruit- 
ment Officer, Atomic Weapons Research Establishment, Aldermaston, 
Berks, quoting 512/WGB/34 

LECTURER (preferably with an honours degree in agriculture, 
horticulture or engineering, and experience in teaching and research) 
IN FARM MECHANIZATION AND AGRICULTURAL ENGINBERING—The 
Registrar, Wye College,,near Ashford, Kent 

LECTURER (with industrial engineering experience and also ex- 
perience im research) IN MECHANICAL ENGINDERING—The Registrar, 
aem Mary College (University of London), Mile End Road, London, 

Ü 


MASTER to teach BOTANY and ZooLogy in the Sixth Forms—~The 
Headmaster, St Dunstan’s College, London, S E 6 

MATHEMATICIANS (with a first- or second-class honours degree in 
mathematics, and preferably some research experience m an applied 
fleld) at various Ministry of Supply Research and Development 
Establishments in Southern England—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), 26 King 
Street, London, S W 1, quoting A 28/5A 

SCIENTIVIO OFFICERS (with a first- or second-class honours degree 
or equivalent 1n mathematics or mathematica] physics), at the Royal 
Aircraft Establishment, Farnborough, Hants, for research and de- 
velopment on targets for guided weapons—The Ministry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S W1, quoting A 36/5A 

SCIENTIFIC OFFICERS (with at least a first- or second-class honours 
degree in chemistry, and preferably with research experience in 
physical chemistry), for basic research in inorganic and metallurgical 
chemistry—The Senior Recruitment Officer, Atomic Weapons Research 
Establishment, Aldermaston, Berks, quoting 511/WGH/34 

SENIOR EXPERIMENTAL OFFIOER or EXPERIMENTAL OFFICER (with 
at least HSC ım physics or equivalent qualification im electrical 
engineering, and preferably with experience of metal vacuum systems 
and/or high voltage equipment), to take charge of the ranning, mainten- 
ance and improvement of a high voltage ion accelerator used for 
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nuclear physics research— The Establishments Officer, United King- 
dom Atomic Energy Authority, Atomic Energy Research Estabhsh- 
ment, Harwell, Didcot, Berks, quoting 2/103/233 

SENIOR EXPERIMENTAL OFFICER (with at least HSC (science) or 
equivalent, and several years appropriate experience in an industrial 
laboratory), at Sellafield, Cumberland, to undertake experimental 
work in metallurgy and physics—United Kingdom Atomic Energy 
Authority, Industrial Group Headquarters, PO Box 19, Risley, 
Warnngton, quoting 797 


REPORTS and other PUBLICATIONS 


(not included wn the monthly Books Supplement) 


Great Britain and Ireland 


Department of Scientific and Industrial Research Fire Research— 
Technical Paper No 2 Report of Committee on Vapounzing Liquid 
Extinguishing Agents Pp vi+14 (London HM Stationery Office, 
1951) 1s net [712 

City of Leicester Museum and Art Gallery 48th Report to the City 
Counei—1st April 1953 to 31st March 1954 Pp 46-r4 plates (Leices- 
ter City of Leicester Museums and Art Gallery, 1954 ) [712 

Colonial Office Colonial Research Studies No 14 The Land Davaks 
of Sarawak—a Report of a Social Economic Survey of the Land Dayaks 
of Sarawak, presented to the Colonial Social Science Research Council 
Bv Dr W R Geddes Pp 11344 plates (London HM Stationery 
Office, 1954 ) 32s 6d net [712 


337-Fplates 10 and 11 8s 
History), 1964 ) 


(London 


Other Countries 


Conseil Permanent International pour ig Ser hat de la Mer, 
Charlottenlund Slot, Danemark Bulletin Hydrograpmque pour 
Année 1950 Publié par Le Bureau du Conseil, Service Hydro- 
graphique Pp x--114 (Copenhague Andr Fred Host et Pis, 


1954 ) 40 kronor 
United States Department of Agriculture Technical Bulletin No 
1091 The Larvae and Pupae of the Mosquitoes belonging to the 
Culex Subgenera Melanoconion and Mochlostyrax By Richard H 
Foote Pp n--196 60cents Leaflet No 370 The Seed-corn Maggot 
How to Control It Pp 6 Scents (Washington, DC Government 
Printing Office, 1954 ) [712 
Tanganyika Records of the Geological Survey of Tanganyika 
Vol 1,1951 Pp v+80+9 plates 7/50shs Geological Survey Depart- 
ment Bulletin No 21 Geology of the Ketewaka-Mchuchuma Coal- 
field, Njombe District By A O M McKinlay Pp v+46+4 plates 
12 shs (Dar-es-Salaam Government Printer, 1954 ) [71i 
University of Natal Wattle Research Institute (South Africar 
Wattle Growers’ Union—University of Natal—Unton Department o! 
Forestry) Report for 1953-1954 (Seventh year) Pp 68 _ (Pieter 
manteburg Universıty of Natal, Wattle Research xd 
9 € 


5 1 
Kung! Sjokarteverket, Stockholm Ergebnisse der Beobachtunger 
des Magnetischen Observatoriums zu Lovo (Stockholm), ım Jahre 
1951 Von Nils Ambolt Pp 30 Ergebnisse der Beobachtungen de: 
Magnetischen Observatonums zu Lovo (Stockholm), ım 1954 Vor 
Folke Eleman und Kjell Borg Pp 30 (Stockholm Statens Repro 
duktionsanstalt, 1953 and 1954 ) [71 
Building Research in Canada—a Progress Report Vol 1, No i 
(June 1954) Pp rv+201-240 (Ottawa National Council—Duvistor 
of Building Research, 1954 ) [71 
University College, Ibadan, Nigeria Calendar, 1954-55 Pp 36 
(Ibadan University College 1954 91; 
University College of Khartoum, Sudan First Annual Report of thi 
Hydrobiological Research Unit, July 1953 to June 1954 Pp 23 
(Khartoum — University College, 1954 ) 91: 
Farmers' Bulletin No 

How to Control It By 


United States Department of Agriculture 
2074 American Foulbrood of Honey Bees 
A S Michael Pp 12 (Washington, DO Government Printin 
Office, 1954 ) 10 cents (91! 
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cR dud EHE Out next Monday: 
EAL MATERIAL ORIGIN AND DISTRIBUTION 
(High vacuum equipment) .. OF THE BRITISH FLORA 

eT RE m C M J. R. Matthews 


An inquiry into the origm and geographical 
relationships of our native flora which examines 
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1,500 to 15,000 diameters Resolv- 
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LECTURES AND COURSES 


CHELSEA POLYTECHNIC 
MANRESA ROAD, S W3 
(Telephone FLAxman 5747) 

Full-tume courses and part-tume day and evening 
courses are arranged in biology, botany, chem- 
astry, geology, mathematics, physics, physiology, 
zoology, in preparation for the preliminary (inter- 
mediate) science exammation and the BSc 
general degree of the University of London for 
internal and external students, and for professional 
exammations Full-time or part-time courses are 
also held for the BSc internal special or honours 
degrees in botany, chemistry (full-hme only) 
geology, mathematics, pharmacy, physics, physi- 
ology (evening only) and zoology Facilities are 
provided for research and postgraduate study 
and short courses of lectures are held on special 
topics Full-time courses are arranged for pro- 
fessional qualifications in pharmacy and chir- 
There are special cvemng courses in 
gemmology, industrial muero- 
biology, and surgical technicians work 

Applicauons for enrolment for the Session 
1955-6 may now be made on forms to be obtained 
from the Principal 


GRESHAM COLLEGE 
BASINGHALL STREET, LONDON, EC2 
Four lectures by Professor H Hartridge, MA, 
MD, ScD, MRCP, FRS (Gresham Pro- 
fessor 1n Physic), on “ Some Mechanisms of the 
Body," Monday to Thursday February 21 to 24 

The lectures are free and begin at 530 pm 


STATISTICAL METHODS IN 


INDUSTRY 

A short, residential course 1n. PRACTICAL 
STATISTICAL CALCULATIONS suitable for 
Scientsts and technologists engaged im research 
and development, process and quality control, 
Operational research and all Kinds of investiga- 
tional work will be held m Cambridge June 28 
to July 7—Details from the Organizer, 18 
Nightingale Road, Hampton, Middlesex 


OFFICIAL, APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive unless he or she, or the employment, 
ts excepted from the provisions of the Notification 
of Vacancies Order, 1952 


COMMONWEALTH 


AGRICULTURAL BUREAUX 
COMMONWEALTH “INSTITUTE OF 
ENTOMOLOGY 

Applications are invited for an appointment as 
Acarologist, whose principa] duty will be the 
determination of phytophagous and predatory 
mites of economic umportance, but who would 
also enjoy excellent opportunities for general 
systematic work 1n the Acarina Candidates are 
sought who show evidence of special interest or 
achievement in this field The successful candı- 
date would work in the British Museum (Natural 
History), London The salary will be ın a scale 
that rises from £530 by annual increments to 
£1,540 per annum, with efficiency bars at £855 and 
£1 150 There 1s also a pay supplement that 
runs from £25 at £530 to £35 at £900 to £1,500 
The starting salary will be determined by age, 
qualifications and experience Superannuation 
wil be provided for under the F SSU 

The closing date for apphcations is April 30 
1955, and full detais of the appointment and 
methods of application can be obtained from tbe 
Director, Commonwealth Institute of Entomology, 
41 Queen's Gate, London, SW 7, 


EMPIRE COTTON GROWING 
CORPORATION 


Entomologist required ın August, 1955, to work 
on cotton and other crops in the Research 
Section of the Agricultura] Department, Aden 
Postgraduate experience an advantage, but not 
essential Salary according to qualifications and 
experience but not less than £1,100, including 
local allowance Free quarters, leave passages 
and admittance, after probationary period to the 
Staff Assurance Scheme to which the Corpora- 
uon contribute 21 per cent of basic salary 

Applications, with names and addresses of two 
referees, to the Secretary, Empire Cotton 
Growmg Corporation, 12 Chantrey House, Eccle- 
ston Street, London, SW 1 
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SHORT SERVICE COMMISSIONS 
IN THE INSTRUCTOR BRANCH 
OF THE ROYAL NAVY 


Applications are invited from university gradu- 
ates and qualified teachers under 36 years of age 
for Short Service Commissions of 3, 4, or 5 years 
1n the Instructor Branch, Royal Navy Applica- 
tons will also be accepted from final year under- 
graduates, and these wil be considered in antici- 
pation of their degree results Requirements are 
mainly for officers with qualifications in mathe- 
matics, science (physics, chemistry, metallurgy), 
or engineering, but a few vacancies exist for 
officers with qualficauons in history or English 
with a sound mathematics or science background 
After two years’ service, officers will be eligible 
for selection. for permanent commissions A 
Short Service engagement 1n the Instructor Branch 
will discharge any candidate's obligation under the 
National Service Acts Entry will be in two 
gtades Selected candidates with first- or second- 
class honours degrees recetve approximately £410 
im their first year's service, £429 in second year, 
£548 1n third and fourth years, £584 in fifth year 
Other candidates receive £319 in first, £392 in 
second and third years, £429 in fourth and fifth 
years Previous officer service will be recognized 
for adjustment of seniority and rate of pay on 
entry Accommodation and rations are provided 
or allowances in leu Married officers i£ aged 25 
Or over receive marriage allowance of £338 per 
annum if not accommodated in official married 
quarters, £283 per annum if they are so accom- 
modated Marred officers under the age of 25 
receive marriage allowance of £146 per annum, 
but are not entitled to be accommodated in 
official married quarters An initial outfit allow- 
ance of £115 is paid, together with a free issue of 
certain articles of clothing A reduced allowance 
18 payable to candidates with previous Naval Ser- 
vice as Officers Tax free gratuities of £300, £400 
or £500 are payable at the end of 3, 4 or 5 years 
respectively Instructor Officers serve both ashore 
and afloat and thei duties include both technical 
instruction and general education Officers with 
suitable qualifications may also be trained and ap- 
pointed for full- or part-time meteorological and 
weather forecasting duties Service in the Instruc- 
tor Branch will, in the case of officers who enter 
from contributory service under the Teachers 
(Superannuation) Acts, be treated as contributory 
service, contributions being deducted from the 
above gratuities Other officers may have their 
service in the Instructor Branch similarly treated 
if they so desire 

Fuller details and application forms may be ob- 
tained from Director (P) Naval Education Ser- 
vice, Admiralty, London, SW1 Completed ap- 
plication forms should be returned, if possible, 
before May 31, 1955 


McMASTER UNIVERSITY 
DEPARTMENT OF PHYSICS 
GRADUATE ASSISTANTSHIPS 

Applications are invited for part-time teaching 
and research assistantships in the Department of 
Physics, McMaster University, from persons quali- 
fied to register in courses leading to the M Sc 
and Ph D degrees Assistantships normally carry 
a yearly stipend of $1,450 to $1,850 Assistants 
are required to devote 10 to 12 hours per week to 
duties during the academic session (October to 
April inclusive) and are able to devote full-time to 
their research during the summer Research 18 
in progress in the following fields Theory of 
Molecular Spectra, F R Britton, Atomic Mass 
Determination, H E Duckworth, Cosmic Rays, 
F Gulbis, Beta and Gamma Spectroscopy, M W 
Johns, Microwave Diffraction, A B MceLay, 
Solid State, H E Petch, Theoretical Nuclear 
Physics, M A Preston, Fission Yields and Iso- 
topic Abundances, H G Thode 

Interested persons should wmte to Dr H E 
Duckworth, Department of Physics, Hamilton 
COS McMaster University, Hamilton, Ontario, 

anada 


UNIVERSITY OF BRISTOL 
DEPARTMENT OF AGRICULTURE AND 
HORTICULTURE 
RESEARCH STATION LONG ASHTON, 
BRISTOL 

Applications are invited for the post of Scientific 
Assistant for Greenhouse Experiments to take 
charge of the experimental work with sand and 
water cultures in connection with investigations on 
the mineral nutrition of fruit crops The appoint- 
ment will be in the Assistant Experimental Officer 
grade under the scheme of the Agricultural Re- 
search Council for Research Institutes 

Further particulars may be obtamed from the 


undersigned 
A L LEGGETT, 
Secretary 
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UNIVERSITY OF CAPE TOW) 


PROVINCIAL ADMINISTRATION OF T 

CAPE OF GOOD HOPE JOINT MEDICA 

STAFF 

Applications are invited for the Char 
Surgery in the University of Cape Town 
appointment will be made under the terms 
the Joint Staff Agreement between the Unive: 
of Cape Town and the Provincial Administra 
of the Cape of Good Hope It 1s a fuli- 
appointment, and the occupant of the Chai 
not permitted to undertake remunerative pri 
work The salary is £2,500 per annum, ph 
temporary cost-of-living allowance (at pre 
£320 per annum for a married man and : 
per annum for others) The professor is Hea 
the Diviston of Surgery He will be 1n charg 
surgical beds 1n Groote Schuur Hospital 

Applications (with copies of testimonials) sh 
state age, experience, qualifications and rese 
work, completed or in progress, and give 
names of two referees whom the University 
consult Two copies of the application 
testimonials should reach the Secretary, Ass 
tion of Universities of the British Commonwe 
5 Gordon Square, London, WC1 (from w 
a memorandum giving the genetal condition 
appointment should be obtained), not later 
April 30, 1955 An additional copy shouk 
sent direct by air mail to the Registrar, 
versity of Cape Town, Private Bag, Rondebc 
Cape Town, South Africa, by the same date 
University reserves the right to recommend 
appointment of a person other than one of 
applicants, or to recommend no appointment 


UNIVERSITY OF CAPE TOW! 


SOUTH AFRICA 

Apphcations are invited for a Senior Lec 
ship ın Land Surveying The substantive s: 
scale 1s £1,200 by £50 to £1,450 per anı 
There 1s also a temporary cost-of-living allow 
for a married man (at present £234 per ann 
The salary scale recognized for the Provi 
Fund 1s £1,050 by £50 to £1,400 per annum 

Applications (with copies of t@stimonials) sh 
state age, experience, qualifications and rese 
work, completed or im progress, and give 
names of two referees whom the University 
consult Two copies of the application 
testimonials should reach the Secretary, Ass 
tion of Universities of the British Commonwe 
5 Gordon Square, London, W C 1 (from whc 
memorandum giving the general conditions of 
pomtment should be obtained), not later 
Apri 15, 1955 An additional copy shoulc 
sent direct by air mail to the Registrar, 
versity of Cape Town, Private Bag, Rondetx 
Cape Town South Africa, by the same date 
University reserves the right to appoint a pc 
other than one of the applicants, or to r 
no appointment 


NOTTINGHAM NO 1 HOSPIT4/ 
MANAGEMENT COMMITTEE 


Applications are invited for the full-time 
pointment of Non-medical Biochemrst (S 
grade) at the General Hospital, Notungham 
beds) Whitley Council conditions of se 
apply 

Applicants should send details of qualifica 
and experience, together with names and addr 
of two referees, to reach the Secretary Ge: 
Hospital Nottingham, by March 5 1955 


UNIVERSITY OF CAMBRIDGI 
SCHOOL OF AGRICULTURE 

Applications are invited for three post 
Assistant 1n Research from October 1, 195: 
the following subjects agricultural engmec 
animal physiology, soil science Qualtfica 
should include an honours degree in appror 
subjects The stipends of Assistants in Res 
are under review The present stipend is ; 
rising by annual increments of £25 to £600 
posts are pensionable under the FSSU 
non-pensionable allowance of £50 a year 1s 
in respect of each dependent child under thi 
of sixteen or in receipt of full-time educati 

Applications should be made m writing 
reach the Secretary, School of Agriculture, D 
ng Street, Cambridge, not later than Marc! 


MID-ESSEX TECHNICAL COLLE 
MARKET ROAD, CHELMSFORD ` 
Two adult Laboratory Stewards required n 
diately for (a) chemistry (b) instrument ma 
Salary £350 by £15 by £20 to £460 Sui 
candidates may be considered for post of S 
Laboratory Steward Salary £440 to £520 + 
salary scales are under review) 
Details and application forms from Cler 
the Governors 
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UNIVERSITY OF CAPE TOWN 


SOUTH AFRICA 

Applications are invited for a Lectureship in 
»plied Mathematics in the Department of 
athematics, and for a Lectureship im the Depart- 
mt of Civil Engineering For the Lectureship 
Civil Engineering preference will be given to 
ndidafes who have either practical or research 
perience in (a) structural engineering or (b) in 
* practical applications of soil mechanics The 
ary scale 1$ £850 by £50 to £1,150 per annum 
e scale recognized for the Provident Fund is 
)0 to £1,050 per annum) There 1s also a 
aporary cost-of-living allowance for a married 
in (at present £234 per annum) 
Applications (with copies of — testimonials) 
wld state age experience, qualifications and 
earch work, completed or 11 progress, and give 
names of two referees whom the University 
y consult Two copies of the applicauon and 
tumonials should reach the Secretary, Association 
Universities of the British Commonwealth, 5 
rdon Square, London, WC1 (from whom a 
morandum giving the general conditions of ap- 
ntment should be obtained), not later than 
ri 15, 1955 An additional copy should be sent 
ect by air mail to the Registrar, University of 
pe Town, Private Bag Rondebosch, Cape 
wn, South Africa by the same date The 
iversity reserves the night to appoint a person 
er than one of the applicants, or to make 
appointment 


SHEFFIELD EDUCATION 


COMMITTEE 
KING EDWARD VII SCHOOL 

tequired for the Summer Term, 1955 an Assis- 
t Master to teach physics to “A” level and 
ae general science A special responsibility 
»wance of £90 will be available to a candidate 
h suitable qualifications 

Application forms obtainable from the Director 
Education, Education Office, PO Box 67, 
‘field, 1 (stamped, addressed envelope) to 
om they should be returned not later than 
»ruary 25, 1955 


HILL END HOSPITAL 


ST ALBANS, HERTS 

Aochemist (non-medical, senior grade), unver- 
' graduate, required for duties im the patho- 
ical department at the above hospital situated 
tun half an hour's tram journey of Central 
adon — Dunes consist of routine and more ad- 
ced biochemical techniques and research ex- 
tence will be an advantage Salary and condi- 
is of service accordmg to Whitley Council 

\pplications to the Consultant Pathologist 


ene mentee 
)EPARTMENT OF SCIENTIFIC AND IN- 
trial Research require Scientific Officer (un- 
iblished) at Torry Research Station, Aberdeen, 
training in research and development work on 
ne applications of refrigeration involving 
Is of duty at sea in trawlers First- or second- 
S honours degree in engineering or equivalent 
lificanon Some postgraduate research experi- 
2 would be an advantage Minimum age 21 
spects of establishment for candidates under 
Inclusive annual remuneration for a 454 hour 
k within the range £481 to £870 (men) £481 to 
2 (women) —Application forms from Ministry 
Labour and National Service, Techmcal and 
ntific Register (K), 26 King Street, London, 
"1 Quoting Ref | C60/5A Closing date 
ch 5 1954 


NIVERSITY OF LONDON, KING'S COL- 
will require on October 1, 1955, a Lecturer 
Vertebrate Zoology The dutes will include 
onsibiity for the organization of the teach- 
in that subject Salary scale £700 by £50 to 
00, £1,050 by £50 to £1,400 with family 
vances and superannuation benefits —Particu- 
and application forms should be obtamed 
1 the Registrar, King’s College, Strand, 
7:2 whom completed applications must reach 
March 18 


HEMIST (METALLURGIST) REQUIRED BY 
istry of Supply at Radway Green, near Crewe, 
evelop control of metallurgical operations in 
ine production of small arms ammunition fac- 
Investigation of ferrous and non-ferrous 
‘lenfs arising ın course of production and ex- 
nental development of drawn components 
lifications British of British parents Hons 
ee metallurgy or AIM or equivalent Prac- 
experience of laboratory and investigational 
k and supervision of staff Salary Within 
i (age 25) to £995 according to age Not 
blished, but opportunities to compete for 
bhshment may acse—Applcations from 
istry of Labour and National Service Tech- 
t and Scientific Register (K) 26 King Street, 
don, SW 1, quoting F 31/54A 


t 








HM OVERSEA CIVIL SERVICE 


Applications are invited for the following post 
Biologist (Game Officer), Northern Rhodesia 
Vacancy for a Biologist in the Department of 
Game and Tsetse Control Northern Rhodesia 
Duues include administration of game conserva- 
tion and control, with study of animal ecology 
generally, the habsts of individual wild animals, 
significance of wild animals to tsetse and diseases 
of stock Quahfications Candidates must possess 
a university degree (preferably with honours) in 
zoology or one of the natural sciences Terms of 
Appointment Pensionable ın Her Mayesty’s Over- 
sea Civil Service after a probationary period of 
two years Emoluments Salary scale £625 to 
£1,515 a year Point of entry into the salary 
scale depends on qualificauons and experience 
Cost of Irving allowance of between £108 and 
£256 a year Outfit allowance £30, if initial salary 
below £975 a year Government quarters when 
available at rental of not more than 10 per cent 
Of basic salary Free passages for officer and 
wife and up to one full fare for children on first 
appointment and leave Taxation at local rates 

Apply, giving bnef particulars, to the Durector 
of Recruitment Colonial Office, Sanctuary Build- 
ings, Great Smith Street, London, S W 1, quoting 
reference BCD 152/3/01 


HM OVERSEA CIVIL SERVICE 


Applications are invited for the following post 
Plant Physiologist, Kenya A Plant Physiologist 
1s needed in the Government Service in. Kenya, 
to investigate diseases of coffee berry at the 
Coffee Research Station, Ruiru Candidates must 
have or expect to be awarded this year a degree 
1n natural science and have been trained in plant 
physiology Appointment either pensionable, or 
on contract for 40 to 48 months with salary 
of between £852 and £1,620 a year, plus non- 
pensionable cost-of-living allowance of ten per 
cent Initial salary according to qualifications 
and experience Contract appointment leads to 
a gratuity of 134 per cent of total substantive 
salary payable on satisfactory termination of 
contract Government quarters provided at 
reasonable rental charge Outfit allowance £30 
when inital salary of £1,092 a year or less 
Free first-class passages for officer and family 
up to equivalent of three adult passages In- 
come tax at local rates = 

Apply with brief particulars, to the Director 
of Recruitment, Colonial Office, Sanctuary Build- 
ings, Great Smith Street, London, S W 1, quot- 
mg reference BCD 63/7/015 


QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 
MILE END ROAD, E1 
Applications are invited from candidates with 
special qualification in statistics for appointment 
as Lecturer in the Department of Mathematics 
Salary scale £700 by £50 to £1,000 by £50 to 
£1,400, commencing salary according to age and 
experience, with FSS U participation and family 
allowance of £50 for each child 
Application forms (obtainable from the Rems- 
trar) should be returned by February 28 


QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 
MILE END ROAD, E1 
Applications are invited for appointment as 
Lecturer in the Department of Botany, to take 
charge of ecological work, and preferably with an 
interest ın taxonomy and morphology Salary 
scale £700 by £50 to £1,000 by £50 to £1,400, 
commencing salary according to age and expert- 
ence with FSSU participation and family 
allowance of £50 for each child 
Application forms (obtamable from the Regis- 
trar) should be returned by February 28 


UNIVERSITY OF SOUTHAMPTON 


Applications are Invited for the post of Lecturer 
ım Applied Mathematics Salary depending on 
qualifications and experience, within the range 
£650 to £1,350 per annum, together with FSSU 
and children's allowances 

Further particulars may be obtained from the 
Secretary and Registrar, to whom applications (six 
copies) should be sent not later than March 31, 
1955 


UNIVERSITY OF MANCHESTER 


Applications are invited for the post of Assts- 
tant Lecturer in Theoretical Physics Salary on 
a scale £450 to £550 per annum (salary scales are 
at present under review) Membership of FSSU 
and children’s allowance scheme 

Applications should be sent not later than 
March 16, 1955, to the Registrar The University, 
Manchester, 13, from whom further particulars 
and forms of application may be obtaimed 




















CAVENDISH LABORATORY 


CAMBRIDGE 

There is a vacancy for a temporary Research 
Assistant m a small team engaged m the study 
of plastic deformation by X-ray diffraction, elec- 
tron microscopy and optical methods The 
successful candidate will be required to graw 
metal single crystals and to develop etching and 
polishing techniques The appointment will be 
for not more than three years and will be pre- 
ceded by a probationary period The salary 
offered, which will be in the range £400 to 
£650 per annum, wil depend on age and experi- 
ence 

Applications should be sent to the Secretary to 
the Department of Physics, Cavendish Laboratory, 
Free School Lane, Cambridge, so as to reach 
lum not later than two weeks after the appear- 
ance of this advertisement 


NATIONAL COAL BOARD 
SOUTH-WESTERN DIVISION 
Applications are invited for the post of 
Scientist Grade 2, in the Board's Divisional 
Laboratory at Ystrad Mynach, near Cardiff Mim 
mum qualification Good honours degree in 
chemistry Salary on the scale £800 by £35 to 
£1,150 per annum Candidates should preferably 
be 30-35 years of age, and at this age the salary 
would be approximately £1 000 per annum Can- 
didates should have a wide experience of tndus- 
trial chemistry or chemical engineering. and should 
have undertaken sHort term investigations into 
difficulties arising in plant operation etc 
Full details of experience, etc, should be sent 
to Secretariat (E) National Coal Board Cambrian 
Buildings, Mount Stuart Square, Cardiff, by 
March 1, 1955 


UNIVERSITY OF OXFORD 
DEPARTMENT OF FORESTRY 
MICROBIOLOGY SECTION 

Laboratory Technician required for work on 
plant constituents — Experience in organic-chemus- 
try research work 1s required Opportunity 
given to study for further quahfications — Hours 
9 to 5 Monday to Friday, 9 to 1 Saturday 
Salary on scale £315 by £15 to £450 (efficiency 
bar at £390) 

Apply Secretary, Department of Forestry, Im- 
penal Forestry Institute, University of Oxford 


NEW SOUTH WALES UNIVERSITY 
OF TECHNOLOGY 


Applications are invited for Monsanto Research 
Scholarship in Chemical Engineering The dura- 
ton of the Scholarship 1s for one year and the 
annual value is £A 700 ‘The Scholarship may be 
extended ın certain circumstances, for a further 
twelve months at the same rate — Applicants 
should hold a degree in science or engineering 

Applications, indicating qualifications, proposed 
field of research and names of two referees, 
should be forwarded to the Registrar, NSW 
University of Technology, Broadway Sydney, New 
South Wales, Australia, before March 21, 1955 


ELECTRICAL RESEARCH 
ASSOCIATION 


Technical Assistant required for Research on 
Applications of Electricity in Horticulture Can- 
didates should have a good degree in electrical 
engineering or physics or equivalent quahfications 
Research experience an advantage Starting salary 
will be in the range of £500 to £600 per annum, 
with superannuation provisions 

Applications should be addressed to the Durec- 
tor, ERA Field Station Shinfield Green near 
Reading, to arrive not later than February 28, 
1955 


CHEMICAL ENGINEER REQUIRED AT 
Ministry of Supply Establishment in SW England 
to be concerned with development of chemical 
processes involving semi-technical research, design 
and operation of pilot umts and basic research in 
chemical engineering operations — Qualifications, 
first- or second-class honours degree or equivalent 
qualification in chemical engineering — Postgradu- 
ate experience related to above duties would be 
an advantage A house may be available shortly 
for selected candidate, if married Salary within 
Scientific Officer range, £467 10s to £845 
FSSU benefits may be available —Application 
forms from Ministry of Labour and National Ser- 
vice, Technical and Scientific Register (K), Almack 
House 26 King Street London SW 1, quoting 
F60/5A Closing date March 12, 1955 


UNIVERSITY COLLEGE LONDON 
(Gower Street, WC1) has vacancy for Tech- 
nician in Department of Chemical Engineering, 
to assist ın preparation of Co-enzyme *'* A "-—Ap- 
peanon form from Secretary, quoting Chem 
Eng /3 
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UNIVERSITY OF SHEFFIELD 


Applications are invited for the T I Research 
Fellowship, tenable in the Department of Metal- 
lurgy The object of the Fellowship is to 
advance knowledge in the field of metallurgy, 
candidates should already have some research 
experience, but not mecessarily in this field Nor- 
mal tenure will be five years, but the appoint- 
ment will be for two years in the first instance 
and thereafter will be renewable annually St- 
pend £750 per annum for the first year rising by 
annual increments of £50 to £950 per annum to- 
gether with superannuation provision under the 
FSSU A bigher stipend may be paid to an 
exceptional candidate 

Applications (three copies) including the names 
and addresses of referees, and, if desired, copies 
of tesumoniaals, should reach the Registrar (from 
whom further particulars may be obtained) not 
later than March 31 1955 


SCIENCE AND INDUSTRY 
COMMITTEE 


Two Research Workers, with qualifications in 
economics or other social science or allied sub- 
jects, Or in science or technology, are required 
by the Science and Industry Committee, which 19 
studying the problems of speeding up the indus- 
trial application of the results of scientific 
research The appointments will be for one year 
im the first place, at a salary of £550 to £850, 
according to qualifications and experience 

Further particulars may be obtained from Pro- 
fessor C F Carter, The Queen's University, 
Belfast Final date March 14 


SCOTTISH SOCIETY FOR 
RESEARCH IN PLANT BREEDING 


Experimental Officer (male) required at the 
Scottish Plant Breeding Station to take charge 
of organization and conduct of field work con- 
nected with the Statron's scientific programme 
The officer will be attached to and assist the 
Cereals Research Section Qualifications must m- 
clude a Degree or Diploma 1n Agriculture Salary 
scale £735 to £900 (intermediate), with placing 
according to experience and qualifications Super- 
annuation scheme for Experimental Officers Assis- 
tant Experimental Officer (male) required to assist 
in Cereals Research Section Qualifications must 
include Degree or Diploma im Agriculture or 
Botany Salary scale £392 10s, at age 21, to 
£655 (intermediate), with placing according to ex- 
perience and — qualifications Superannuation 
scheme as for Experimental Officer class 

Applicauons, which should give the names of 
two referees, must be lodged not later than March 
1, 1955 with the Secretary, Scottish Plant Breed- 
ing Station Pentlandfield Roslin Midlothian 


BRADFORD EDUCATION 


COMMITTEE 
TECHNICAL COLLEGE BRADFORD 
BRADFORD DYERS’ ASSOCIATION 
RESEARCH FELLOWSHIP 
Applications are invited for a Research Fellow- 
ship provided by the Bradford Dyers’ Assoctation 
Limited and tenable in the College for two years 
The nummum value of the Fellowship will be 
£600 per annum the commencing rate depending 
upon qualifications and experience The Fellow 
should hold high qualifications in science He 
wil be required to ündertake research in the 
College ın tinctorial chemistry, textile chemistry 
or an alhed subject 
Forms of application may be obtamed on ap- 
plicaton. to the Principal, Technical College, 
Bradford 


NORTHERN POLYTECHNIC 
HOLLOWAY LONDON N7 

The Governing Bodv invite. applications for 
appointment as Principal of the Northern Poly- 
technic Candidates should possess high aca- 
demte quahficatrons and appropriate educational 
and administrative experience Salary scale £1 890 
by £75 to £2190 plus London allowance Duties 
will commence on January 1 1956 

Form of application together with full part- 
culars, will be forwarded on request 

R H CURRELL ASAA 
Clerk 


MANCHESTER REGIONAL HOSPITAL 
Board will shortly have a vacancy for a male or 
female Junior Scientific Officer tn the Blood Trans- 
fusion Service An honours degree in science 
pharmacy or biology 1s essential Duties will 
consist of technical work m the Blood Transfu- 
sion Service Laboratories —Applications stating 
age, qualificauons previous experience (if any) 
and the names and addresses of two referees 
should be sent 1mmediately to the Director Blood 
Transfusion Service Roby Street. Manchester 1 
from whom further particulars may be obtained 


MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 
LECTURER IN CHEMICAL ENGINEERING 

The Governing Body invites applications for a 
Lectureship in Chemical Engineering in the Col- 
lege of Technology, with the ttle and status of 
Lecturer n the University of Manchester Candi- 
dates should be graduates in chemical engineering 
or graduates in chemistry with postgraduate 
traming and/or experience im chemical engineer- 
ing and will be expected to undertake research 
in chemical engineering Salary £650 per annum, 
rising by annual increments of £50 to £1,350 per 


annum Commencing salary according to qual- 
fications The salary scale 1s at present under 
review 


Conditions of appointment and form of apph- 
cation may be obtained from the Registrar, Col- 
lege of Technology, Manchester, 1 The last 
day for the receipt of applications 1s March 18, 





1955 
B V BOWDEN, 
Principal of the College 
HM OVERSEA CIVIL SERVICE 


GEOLOGISTS 

Permanent and pensionable vacancies at present 
exist for Field Geologists 1n the Geological Survey 
Departments of the following territories East 
Africa Kenya and Tanganyika Central Africa 
Nyasaland Northern Rhodesia West Africa 
Federation of Nigeria, Sierra Leone South-East 
Asia Federation of Malaya Other Territortes 
Somaliland Protectorate, Bechuanaland, British 
Guiana Qualifications are a university degree, 
with first- or good second-class honours in geo- 
logy 

Candidates, including final year honours men 
who take their degree examination in 1955. should 
write, giving brief details of age qualifications 
and expertence, to the Director of Recruitment, 
Colomal Office, Oversea Service Division, Sanc- 
tuary Buildings Great Smith Street S W 1 (quot- 
ing reference BCD 104/04), for further details 
of terms and conditions of service 


DONCASTER HOSPITAL 
MANAGEMENT COMMITTEE 


Applications are invited from suitably qualified 
persons for the post of Biochemist (basic grade) 
at Doncaster Royal Infirmary Candidates should 
possess a science degree 

Applications, stating age, education, qualifica- 
tions experience and present position, together 
with the names of three referees should be for- 
warded to reach the undersigned not later than a 
fortmght after publication 

A JONES, 


Secretary to the Committee 
Doncaster Royal Infirmary 


UNITED BIRMINGHAM 


HOSPITALS 
BIRMINGHAM AND MIDLAND HOSPITAL 
FOR WOMEN 
SHOWELL GREEN LANE BIRMINGHAM, 11 
Applications are invited for the post of Tech- 
nician to the Biological Section of the Denartment 
of Clinical Endocrinology Duties will include 
routine brofogical assays and assistance with bro- 
logical research Salary and conditions of service 

will be in accordance with Whitley scales 
Applications stating age qualifications and ex- 

perience accompanied by two recent testimomals, 

should be submitted to the House Governor 


UNIVERSITY OF SHEFFIELD 


Applications are invited for the newly estab- 
ushed Chair of Applied Mathematics to be filled 
as soon as possible The term *' Applied Mathe- 
matics "’ i to be interpreted in a wide sense— 
eg a candidate whose field is theoretical physics 
or astrophysics or meteorology would be accept- 
able Salary £2150, with FSSU provision 
and family allowance 

Further particulars should be obtained from the 
Registrar The University Sheffield 10 to whom 
app'ications should be sent by April 2 1955 


SENIOR ASSISTANT CHEMIST TAR 
Works South-Eastern Gas Board Greenwich A 
vacancy exists for a qualified chemist ta develop 
methods of organtc analysis to investigate prob- 
lems arising in tar distiflation and the use of 
tar products and to carry out analytical work 
of a non-routine nature — Previous experience 1s 
not essential Starting salary not tess than £655 
per annum —Applications in writing giving full 
details and quoting reference V29'487 to Per- 
sonnel Manager Katherine Street, Croydon, with- 
in fourteen days 














COMMONWEALTH of AUSTRAL] 


WOOL TEXTILE RESEARCH LABORATORI 
APPOINTMENT NO 464/94 OF PHYSICI 
OR ENGINEER 
The Commonwealth Scientific and Indust: 
Research Organization invites applications for : 
poinument to a position of Senior Research om 
or Research Officer (Physicist or Engineer), G 
long Victona Duties To carry out devel 
mental work on wool textile machinery Qua: 
cations University honours degree in science 
engineering Industrial experience jm resca 
and development preferable but not essent 
Salary Dependent on qualifications and exp 
ence, commencing salary will be determined wi 
in the range of Senior Research Officer, £A 1, 
to £A 1,750 per annum actual, £A 30 incremer 
subject to efficiency review at £A 1,366 per ann 
nominal, or Research Officer, £A 1 058 
£A 1,412 per annum actual, thirteen increme; 
subject to efficiency review at £A 908 and £A 1, 
per annum nominal Salary includes a cost 
living adjustment of £A 198 per annum Fare 
Australia (including those of wife and family) ^ 
be paid The appointment is subject to satis! 
tory medical examination and the appomtee r 
be granted superannuation privileges 
Applications referring to Appointment N 
464/94 and stating full name, place, date and y 
of birth, marital state, nationality. present emp. 
ment particulars of qualifications and experiei 
and of war service, 1f any, accompanied by co) 
of not more than four testimonials, and the na! 
and addresses of at least two persons willing 
act as referees, if required, should reach 
undersigned not later than March 19, 1955 
W IVE! 
Chief Scientific Liaison Offi 
Australian Scientific Liaison Office, 
Africa House, 
Kingsway London, W C2 


FISHERIES RESEARCH 
APPOINTMENT IN UGANDA 


Vacancy for a Scientific Officer or Sei 
Scientific Officer, to carry out research into 
ecology and/or physiology of fish at the J 
(Uganda) Laboratories of the East Afri 
Fisheries Research Organization — Qualificatio 
First-class honours degree in a natural scie 
and at least two years’ postgraduate research 
perience, preferably of freshwater fish 
fisheries Emoluments These consist of sal 
overseas research allowance and variable cost 
living allowance in the following ranges Sc 
tific Officer, £675 to £1 066 a year, Senor Sc 
tific Officer, £1,194 to £1579 a year T 
rates are under revision and will be increa: 
Grade and pomt of entry into the basic sa 
scale depend upon age, qualifications and 
perience Salary scales for women somev 
lower Outfit allowance £60 Contribu 
superannuation scheme Income tax at | 
rates Free passages on appointment and I 
for officer, wife and chidren under 13 year 
age 

Apply to the Director of Recruitment, Colc 
Office, Sanctuary Buildings, Great Smith Sti 
London, SW 1 giving brief indication of q! 
fications and quoting reference BCD | 195/194 


ROYAL HOLLOWAY COLLEGI 
UNIVERSITY OF LONDON 
ASSISTANT LECTURESHIP IN 
MATHEMATICS (PURE OR APPLIED) 
The Council invites applications for the pos 
Assistant Lecturer m Mathematics, tenable í 
October 1, 1955 which is open on this occas 
only to a woman ‘The successful candidate 
be expected to be resident The salary will bt 
the scale approved by the Senate of the Unive 
of London, according to experience with a n 
mum of £320 a year, plus board and reside 
In addition, the successful candidate will be 
by the increases which will be announced sho 
Applications are required not Jater than M: 
1 Full particulars may be obtamed from 
Principal Royal Holloway College Engle 
Green, Surrey . 


UNIVERSITY OF GLASGOW 
LECTURESHIP IN CHEMISTRY (ORGAN 
CHEMISTRY) 

Applicauons are invited for a Lectureshir 
Chemistry (Organic Chemistry) tenable £ 
October | 1955 Salary scale £650 to £1 
Initial salary according to experience and qi 
fications FSSU and family allowance bene 

Apnlications (six copies) should be lodged 
later than March 12 1955 with the undersigi 
from whom further particulars may be obtar 

ROBT T HUTCHESOT 
Secretary of University Cc 
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NEW SOUTH WALES 


SPARTMENT OF AGRICULTURE 
WAGGA, AUSTRALIA 
\GRICULTURAL RESEARCH INSTITUTE 
CEREAL TECHNICIAN 

ipphicatons are invited for the above position 
ary in the range £A 897 to £A 1 067 per annum, 
ng to £A 1,271 per annum, subject to specified 
ditions = Appointee will be responsible for the 
wucal work involved im the assessment of 
‘at quality including laboratory mulling, tests 
dough quality and experimental bread making 
lerrence im this type of work essential Ap 
Stee should have the Intermediate BSc ox 
ivalent qualification Science background an 
antage Accommodation for married and 
le men being erected Appointee will be 
ible subject to medical examination, to contri- 
* to the State Superannuation Fund Shipping 
: to Sydney of appointee and family will be 
our copies of applications (together with four 
tes of testimonials and other supporting docu- 
its) should be lodged with the Agent-General 
New South Wales, 56 Strand, London, W C2 
m whom further particulars can be obtamed), 
March 14, 1955 


LOYAL HOLLOWAY COLLEGE 
UNIVERSITY OF LONDON 
\SSISTANT LECTURESHIP IN PHYSICS 
be Council invites applications for the post 
Assistant Lecturer in Physics, tenable from 
dber I, 1955 The appointment is open to 
and women, but preference will be given to 
oman, who will be expected to be resident 
salary will be on the scale approved by the 
ite of the University of London, with a mini- 
1 of £500 a year non-resident, or £320 a year 
board and residence — In addition the suc- 
ful candidate will benefit by the increases 
th will be announced shortly 
pplications are required not later than March 
Full particulars may be obtained from the 
cipal Royal Holloway College, Englefield 
en, Surrey 


TNIVERSITY OF CAMBRIDGE 


SCHOOL OF AGRICULTURE 
pplications are invited for the posts of Un- 
ty Lecturer in Agricultural Zoology and 
nology of Farm Animals and of University 
ionstrator in Agricultural Entomology Both 
s are tenable from October 1, 1955 The 
nds of university teaching officers are under 
‘w The present stipend of a University Lec- 
' 1s £750, rising by annual increments of £50 
1,250 and that of a University Demonstrator 
, rising by annual increments of £25 to £700 
maximum tenure of a University Demon- 
orship 1s five years The stipends quoted may 
upplemented by a pensionable payment not 
*ding £120 a year upon the fulfilment of cer- 
conditions The posts are pensionable under 
3SSU A non-pensionable allowance of £50 
aris paid for each child under the age of 16 
1 recemt of full-time education Qualifica- 

in each case should include an honours 
'e m appropriate subjects Postgraduate re- 
h or teaching expenence would be an 
ntage 
iplications should be made ın writing to reach 
Secretary School of Agriculture, Downing 
t, Cambridge not later than March 16, 1955 


WOOLWICH POLYTECHNIC 
LONDON, SE 18 
J S Tat, PhD, BSc 
MIEE, AMIMechE 
plications invited for a Semor Lecturer in 
nic Chemistry from candidates with high 
mc and research qualifications, and able to 
. to special (honours) degree standard Salary 
£1,065 by £25 to £1,215, plus London 
'ance 
rticulars and application form from Clerk to 
nors to be returned by March 4, 1955 


STHEMATICIANS REQUIRED AT VARI- 
Vanistry of Supply Research and Development 
Xishments in Southern England Qualifica- 

First- or second-class honours degree in 
ematics, preferably with some research ex- 
nce in an appled field Appointments in 
tific Officer grade Salary range £467 10s to 

Women somewhat less FSSU benefits 
be available Prospects of promotion to 
x Scientific Officer (minimum age 26), within 
y range £970 to £1,125 Not established but 
tunities to compete for establishment may 
~~Apphcanon forms from Ministry of Labour 
"National Service, Techmcal and Scientific 
iter (K), 26 King Street, London, SW 1, 
ye A28/5A 
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UNIVERSITY OF ABERDEEN 


Applications are inyited for a Lectureship in 
Engmeering Salary on scale (a), which 1s at 
Present £550, rising by £50 to £800, but 1s ex- 
pected to be substantially increased by revision 
now under consideration Placing within scale 
according to qualifications and experience Super- 
annuation (FSSU) and children’s allowances 
Part of expenses of removal of furmture to Aber- 
deen refunded ^ Applicants should possess an 
honours degree, together with practical and/or 
research experience in civil or mechanical 
engineering 

Conditions of appointment and form of applica- 
tion should be obtained from the undersigned, 
with whom applications (eight copies), should be 
lodged by March 12, 1955 Applicants outside 
the British Isles may submit one copy of applica- 


tion 
W S ANGUS, 
Secretary 
The University, Aberdeen 


INSTITUTE OF CANCER 


RESEARCH 


ROYAL CANCER HOSPITAL 

A vacancy exists for a Chemical Technician in 
the new Radioisotope Laboratory at the Pollards 
Wood Research Sration, Chalfont St Giles, 
Bucks | Experience in a biological laboratory 
would be helpful The post is permanent and 
superannuable, and canteen facilities are avail- 
able Salary according to age and qualifications 

Applications, with names of two referees to 
be sent to the Institute of Cancer Research. Royal 
Cancer Hospital Fulham Road, London, S W 3, 
marking the envelope '' Chemical Technician ” 


UNIVERSITY OF BIRMINGHAM 
RESEARCH FELLOWSHIP IN ELECTRON 


Applications are invited for a Research Fel- 
lowship tenable for one year, subject to renewal, 
in the Department of Electron Physics to the 
value of about £500 per annum with FSSU 
benefit and, where applicable, family allowance 
Preference will be given to a candidate who 
would wish to study ionic and other basic pro- 
pertes of the upper atmosphere, by means of 
laboratory experiments in the first instance 

Applications, mcluding the names of two 
referees, should reach the Registrar The Uni- 
versity Edgbaston Birmingham, by March 26, 


1955 
G L BARNES, 
Secretary 








The University, 
Edgbaston, 15 


UNIVERSITY OF ST ANDREWS 
The University Court of the University of St 
Andrews invites applications for appointment as 
Lecturer in Applied Mathematics 1n St Salvator's 
College St Andrews The salary will be on the 
scale £650 by £50 to £1,350 per annum com- 
mencing salary denending on qualifications and 
experience The post also carries FS SU bene- 
fits and family allowances, and a grant towards 
the expenses of removal may be made 
Further particulars may be obtained from the 
undersigned with whom five copies of the appli- 
cation together with the names of three referees, 
should be lodged not later than March 31, 1955 
D M DEVINE, 
Joint Clerk to the University Court 


UNIVERSITY COLLEGE 
CORK 
PROFESSORSHIP OF MATHEMATICS 
The Governing Body hereby gives notice of its 
intention to appoint a Professor of Mathematics 
In order to be recognized as candidates, persons 
must pass an examination in Irish establishing 
their competence tc carry out the duties of the 
Office in Irish Salary £1,200 by £30 to £1 500 
per annum, plus children’s allowances Applea- 
tions for admussion to the examination in Irish 
wil be received up to 12 noon on Monday, 
March 14, 1955 
Full particulars of the Professorship may be 
had from the undersigned 
JAMES HURLEY, 
Secretary 


STUDENT TECHNICIAN REQUIRED IN 
Surgical Unit, preferably having done National 
Service Previous experience not essential, but 
candidates must have knowledge of chemistry and 
physics Facilities for study for technician's ex- 
amunations Salary scale from £5 12s per week 
at age 21 to £7 6s at age 26 —Apply immediately 
to Secretary, St Mary's Hospital. Medical School, 
Paddington, W 2, statng age, experience and 
qualifications 











GOLD COAST LOCAL CIVIL 


SERVICE 
GOLD COAST 

Crop Ecologist Department of Soil and Land- 
Use Survey, Gold Coast, to collect yield data 
for various crops grown on different soils Can- 
didates must possess either (a) a good honours 
degree in botany, with postgraduate training m 
agticulture or agricultural botany and a sound 
grasp of statistics, particularly those concerning 
crop sampling, or (b) a degree in mathematics, 
with experience of statistical techniques and some 
knowledge of and interest ın biometry or botany 
Appointment on contract in the salary scale £990 
to £1,950 per annum, with a gratuity of £25 to 
£37 10s for each completed three months of 
sausfactory service Outfit allowance of £30 to 
£60 payable on first appointment Free first-class 
passages on appointment and leave for officer 
wife and up to three children under 13 years of 
age Generous home leave Taxation at local 
rates 

Apply m writing to the Director of Recruit- 
ment, Colonial Office, Great Smith Street, Lon- 
don, SW 1, giving briefly age, qualifications and 
experience Mention the reference number BCD 
79/13/03 


UNIVERSITY OF BIRMINGHAM 


Applications are invited for a Research Fellow- 
ship ın the Department of Chemistry for^ work 
on the mechanisms of changes produced in poly- 
mers by radiations The Fellowship will be ten- 
ab'e for two years and of a maximum annual 
value £750, depending upon qualifications and 
experience 

Applications should be sent as soon as possible 
to the Registrar, The University, Edgbaston, 


Birmingham, 15 
G L BARNES 
Secretary 





The University, 
Edgbaston, 15 


UNIVERSITY OF QUEENSLAND 
AUSTRALIA 
Apphcations are invited for the position of 
Senior Lecturer in Physics Salary range 
£A 1,500 to £A 1,750 per annum Applicants 
should possess a higher degree (eg, Ph D), or 
an equivalent qualification, in physics, and should 
preferably have had lecturing experience Re- 
search experience will be taken into account 
Further particulars are obtainable from the 
Secretary Association of Universities of the 
British Commonwealth, 5 Gordon Square, Lon- 
don, WC1 Applications close with the under- 
signed on June 15, 1955 
C PAGE HANIFY 
Registrar 


UNIVERSITY OF QUEENSLAND 


AUSTRALIA 

Applications are invited for the position of 
Professor of Mathematics Salary £A 2,500 per 
annum Applicants should hold a higier degree, 
have taught at university level, and have carried 
out substantial research in the field of mathe- 
matics 

Further particulars are obtainable from the 
Sccretary Association of Universities of the 
British Commonwealth, 5 Gordon Square, Lon- 
don, W C1 Applications close with the under- 
signed on March 31, 1955 

C PAGE HANIFY, 
Registrar 


THE BRITISH COKE RESEARCH ASSOCIA- 
uon invite applications for the following posts 
(a) One Principal Scientific Officer (salary range 
£1125 to £1507) (b) One Senor Scientific 
Officer (salary range £970 to £1125) (c) One 
Experimental Officer (salary range £715 to £880) 
(d) Two Assistant Experimenta] Officers (salary 
range £288 10s to £640) For post (a) applicants 
should be honours graduates or equivalent with 
wide industrial and technical experience The 
work will include the establishment of an in- 
formation service on industrial effluent and polu- 
tion problems with special reference to the coking 
industry liaison duties and preparation of reports 
Posts (b) (c), and (d) involve operational re- 
search on practical problems related to coke 
ovens blast furnaces and foundries Duties will 
comprise work in different locations from time 
to time mainly in Yorkslure Midland and South 
Wales Coalfields Applicants for post (b) should 
be honours graduates or equivalent Some know- 
ledge of statistical methods is essential For 
post (c) applicants should possess a pass degree 
higher national certificate or equivalent qualifica- 
tion —Applications stating age education tam- 
ing and experience, should be addressed to the 
Secretary, British Coke Research Assoctation 74, 
Grosvenor Street, London, W 1 
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UNIVERSITY OF ST ANDREWS 


The University Court of the Untversity of St 
Andrews invites applications for a Lectureship in 
Marine Zoology in St Salvator’s College The 
Lecturer will take up his duties in October, 
1955, and will be a permanent member of staff 
of the Matural History Department Duties will 
include teaching in the department and research 
work carried out at the Gatty Marine Laboratory, 
St Andrews Preference will be given to candı- 
dates who propose to carry out research on the 
cytology or embryology of mariue organisms The 
salary will be on the scale £650 by £50 to £1,350 
per annum commencing salary according to quali- 
fications and experience The post also carries 
FSSU benefits and family allowances, and a 
grant towards expenses of removal may be made 

Further particulars may be obtained from the 
undersigned, with whom five copies of the appi- 
cation, together with names of three referees, 
should be lodged not later than March 31, 1955 

D M DEVINE, 
Joint Clerk to the University. Court 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the following posts 
in the Department of Physics (1) Lecturer (Grade 
ID, for which candidates should have had experi- 
ence in either experimental or theoretical nuclear 
physics , (u) Assistant Lecturer or Lecturer in. the 
Subdepartment of Acoustics, at initial salaries 
according to age, qualifications and experience 
within the ranges current at the time of appoint- 
ment for Lecturers and Assistant Lecturers Both 
appomtments will commence on October 1, 1955 

Applications, stating age, academic qualifica- 
tions and experience, together with the names of 
three referees, should be received not later than 
April 14 1955 by the undersigned, from whom 
further details may be obtained 

STANLEY DUMBELL, 
Registrar 


WOLVERHAMPTON AND 
STAFFORDSHIRE TECHNICAL 


COLLEGE 


Principal S L Old, BSc(Eng), M Sc (Tech ) 

Applications invited for post of Lecturer in 
Physical Chemistry The person appointed will 
assist with the teaching of chemistry at advanced 
level GCE, general degree and ARIC stan- 
dard Salary Lecturers’ scale, man £965 to 
£1065, women £772 to £852 per annum 

Further particulars and application forms ob- 
tainable by sending a stamped, addressed fools- 
cap envelope to the undersigned, to whom com- 
pleted forms should be returned within fourteen 
days of the appearance of this advertisement 

G W R LINES 
Clerk to the Joint Education Committee 
Education Offices 
North Street, Wolverhampton 


EAST MALLING RESEARCH 
STATION 


Vacancy for an Assystant Statistician for the 
examination and analysis of experimental data 
A knowledge of both mathematics and horticul- 
ture (or botany) desirable Pass degree or 
equivalent qualification required Salary in the 
Ministry of Agriculture's Assistant Experimental 
Officer Grade 

Applicaton form and further particulars from 
the Secretary, East Malling Research Station 
near Maidstone Kent by whom applications 
should be received not later than March 15, 1955 
pede cE Eie 


UNIVERSITY OF NOTTINGHAM 
CHAIR OF AGRICULTURE 
Applications are invited for election to the 
Chair of Agriculture at the School of Agriculture, 
Sutton Bonington Present salary 1s £1,950 per 
annum, but salary scale 1s under review 
Conditions of appointment may be obtained 
from the undersigned, to whom completed appli- 
cations should be sent, 1f possible not later than 


March 16, 1955 
H PICKBOURNE, 
Registrar 


HANNAH DAIRY RESEARCH 
INSTITUTE 


The Council of the Institute propose to appoint 
a chemist with suitable experience as an Assistant 
Experimental Officer to do chemical analysis 
associated with grassland and other research 
Salary according to age in scale £330 at age 20 
to £615 (men) £515 (women) with pay supple- 
ment ranging from £17 10s to £25 per annum 
Contributory superannuation scheme 

Applications with names of two referees to 
the Secretary, The Hannah Dairy Research Insti- 
tute, Kirkhill, Ayr, within two weeks 





WEST AFRICAN FISHERIES 
RESEARCH INSTITUTE 


Two vacancies exist in the West African Fish- 
eries Research Institute, Sierra Leone for Marine 
Biologists (Scientific Officers), (1) to study the 
biology of marine fish, and (1) for work in con- 
nection with ichthyology and planktology Quali- 
ficattons Candidates must possess for (1) a first- 
class honours degree in zoology, and for (u) at 
least a second-class honours degree in biology, 
preferably with two years’ postgraduate experi- 
ence Terms of Appointment On probation on 
terms applicable to the Research Branch of Her 
Mayesty’s Oversea Civil Service Emoluments 
These consist of salary and overseas research 
allowance in the Scientific Officer scale of £680 
to £1,067 a year — Point of entry into the salary 
scale depends upon age, qualifications and ex- 
perience Outfit allowance of £60 on first ap- 
pointment Contributory superannuation scheme 
Government quarters, when available, at a rental 
of up to 10 per cent of basic salary (maximum 
£150 a year) Free passages on appointment and 
leave for officer wife and children under 13 
years of age Taxation at local rates 

Apply, giving brief particulars to the Director 
of Recruitment Colonial Office, Sanctuary Build- 
ings, Great Smith Street, London, S W 1, quoting 
reference BCD 197/194 /02 


HM OVERSEA CIVIL SERVICE 


Applications are invited for the following post 
Lecturer in Agriculture Tanganyika A Lecturer 
in Agriculture 1s needed in the Agricultural De- 
partment of the Government of Tanganyika, to 
teach at the Natural Resources School, Tengeru 
Candidates must be male between 25 and 45 
years of age and possess a degree or diploma in 
agriculture and experience of *eaching or lectur- 
ing in the subject Appointment on probation 
to the permanent and pensionable establishment 
if the officer ıs under 40 years of age (otherwise 
on contract terms), with salary in the scale £852 
to £1,620 a year, plus a non-pensionable cost-of- 
living allowance of 10 per cent of salary — Outfit 
allowance of £45 if initial salary is £1 206 a year 
or less Free passages on appointment and leave 
Government quarters, when available, at a rental 
of 10 per cent of salary Income tax at local 
rates 

Apply, with brief particulars, to the Director of 
Recruitment, Colonial Office, Sanctuary Buildings 
Great Smith Street. London, S W 1, quoting refer- 
ence BCD 63/8/06 


TECHNICIAN OR. JUNIOR OR STUDENT 
Technician required for histological and micro- 
photographic work, mainly in connection with re- 
search Salary scale, Technician, within range 
£470 to £545 Junior or Student Technician within 
range £150 to £393, according to age and experi- 
ence —Apply in writing as soon as possible to 
Secretary, St Mary's Hospital Medical School, 
Paddington, W2 


BIOCHEMISTRY GRADUATE, PREFER- 
ably with some research experience, required for 
Investigations on red-cell enzymes Salary up to 
£700 per annum, according to qualifications —Ap- 
plications by April 15 1955 Further details from 
the Regional Director, Blood Transfusion Service, 
Royal Infirmary Edinburgh, 3 


TECHNICIAN (MALE) REQUIRED IN THE 
Department of Chemical Pathology Salary on 
scale £450 to £515 per annum, with London 
weighting and superannuation Applicants 
should hold the AIMLT or an equivalent 
qualification —Apply in writing, giving details of 
experience to the Secretary Guy's Hospital 
Medical School, London Bridge, SE 1 


VACANCIES IN THE METEOROLOGY 
Department, Imperial College London S'W7 
(a) Experienced Physicist or Electrical Engineer 
with knowledge of electronics (salary £600 to 
£700), for work on clouds and rain — (b) Physics 
Graduate, for research on thunderstorms (bursary 
£350) (c) Woman Mathematics Graduate for 
computational work (salary £400 to £450), ability 
to type an advantage Appointments for one 
year in first 1nstance, starting as soon as possible, 
in any case before September 1 —Apphcations 
to the Registrar by March 15 


MATHEMATICIAN AND PHYSICIST RE- 
quired by Ministry of Supply Experimental Estab- 
lishment, Porton, near Sahsbury, Wilts, for opera- 
tional research Qualifications First- or second- 
Class honours degree in mathematics or physics 
Appropriate experience desirable Salary within 
Scientific Officer range £467 10s to £845 Women 
somewhat less FSS U_ benefits may be avail- 
able —Application forms from Ministry of Labour 
and National Service Technical and Scientific 
Register (K), 26 King Street, London, SW 1, 
quoung A 33 /5A 
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NORTHAMPTON POLYTECHNIC 


LONDON, EC1 
Chief Laboratory Technician for applied phys 
required Knowledge of physics and laborat 
and workshop experience necessary — Post.invol 
assisting in development of laboratories and a 
some responsibihty for jumor staff Prefere: 
given to man keen on continuing his stud; 
Five weeks paid holiday annually Superanm 
ton scheme .Scale £503 by £25 10s to £: 
per annum 
Apply by letter to the Secretary 


BRADFORD EDUCATION 


COMMITTEE 
TECHNICAL COLLEGE, BRADFORD 
Applications are invited for appointment 
Lecturer in Chemistry in the College Candid: 
should possess experience in inorganic chemi 
and preferably ın semi-mucro analytical methc 
The salary scale for men (according, to 
Burnham Technical Award) will be from £965 
£1,065 per annum 
Conditions of the appointment and forms 
apphcation may be obtained from the Director 
Education, Town Hall, Bradford, 1, and cc 
pleted forms should be returned to the Princi 
of the College as soon as possible 
A SPALDING 
Director of Educati 


PHYSICIST REQUIRED BY NEWCASI 
Regional Hospital Board on basic grade Sal 
Scale £460 by £25 to £510 Candidates must h 
a good honours degree in physics, but previ 
hospital experience not essential Appointee 
quired to assist in radium and x-ray proble 
including rotational therapy, as well as radio- 
tope work —Applications, with names 
addresses of three referees, to be sent to 
Director, Cancer Orgamzation, 3 Windsor C 
gent Newcastle upon Tyne, 2, as soon as I 
sible 


READER AND SENIOR LECTURERS 
Lecturers 1n Physics —The Dean College of / 
and Science, Baghdad, Iraq 


APPOINTMENTS VACAN' 
RESEARCH PHYSICIST 


The British Jute Trade Research Associa: 
has a vacancy for a Physicist to assist in reses 
into the fundamental principles underlying 
processing of textile fibres into yarns the w 
primarily involves classical physics, and ar 
cants should possess a good honours degree 
commencing salary will be fixed in accorda 
with the qualifications and experience of 
person selected and FSSU_ provision will 
available 

Write, giving full details to the Secretary, 
British Jute Trade Research Association, } 
noull Road, Kingsway West Dundee 


PHYSICAL METALLURGIST REQUIF 
for programme of laboratory investigational v 
on alloys in the Research Laboratory of Imp 
Smelung Corporation Ltd A degree or equivé 
qualification 1n metallurgy 1s required, together 
at least one year’s experience of the practical 
plication of physical metallurgy work, preferab 
a research department This is a senior staff 
pointment, superannuated, and commencing s« 
will be entirely dependent upon individual q 
fications and experience —Applications to Per 
nel Manager, Imperial Smelting Corporation ) 
Avonmouth, quoting reference LRM/N 


IMPERIAL SMELTING _CORPORAT 
has a vacancy for a Group Leader in Sw 
Chemistry Section. of Research Laborator: 
supervise a small group carrying out researc] 
vestigations on the surface chemistry of pigm 
Applicants should possess an honours degre 
chemistry and knowledge or experience in si, 
chemistry, colloid chemistry or related fiel 
Applications, quoting reference GLS/N to 
sonnel Manager, Imperial Smelting Corpor 
Ltd, St Andrew's Road Avonmouth Bristc 


JOHNSON MATTHEY AND CO, L 
require two Graduate Chemists, age 25 to 3¢ 
the research laboratories of the Ceramic Div 
One man is required for investigation into 
ments, and experience of the paints or pl: 
industries would be considered an advantage, 
second man is required for research in thé 
of ceramic colours for the glass and po 
industries The appointments will be mad 
the permanent staff and carry full supera: 
ton Salary according to qualifications an 
perience —Whrite, giving full particulars of 
education and experience, to the Res 
Manager, Johnson Matthey and Co vi 

T 
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MULLARD RESEARCH LABORA- 
TORIES invite applications from honours 
graduates to carry out research and devel- 
opment on the application of new magnetic 
materials to computors Initially, the work 
will be concerned with digital storage and 
information-handling devices incorporatmg 
fernte cores 


Postgraduate experience in either compu- 
tor techniques, transistors or magnetic de- 
vices would be an advantage The work 
calls for a high degree of individual respon- 
sibility and there ıs great scope for mutiatrve 
and imventiveness Publication of results 
will be encouraged 


Salaries based on qualifications, experi~ 
ence and age, and are in keeping with 
present-day levels General prospects with- 
in the organization are excellent 


Applications to 


Mr G A Taylor, 
Personnel Manager, 
Mullard Research Laboratories, 
Cross Oak Lane, Salfords, 
near Redhill, Surrey, 
quoting reference, ER L 


A SCIENCE GRADUATE WHO IS IN- 
‘ested in a progressive career in modern manu- 
sturing is required by a large and growing 
mpany with chemical interests During the last 
years the company has met its expansion needs 
the introduction. of graduates of progressive 
tlook who wished to make a career im modern 


lustry, and who wished to develop in the 
nagerial and executive field without losing 
ich with technical matters Most of these 
*n have read chemistry, but 1t has appealed also 
the engineer or physicist who wished to veer 
tay from the purely technical field The 1mual 
sition, after training will be the management 
a small process or production department 
e position will be clearly defined in both re- 
ynsibility and authority, and will be preceded 
careful training under senior graduate mem- 
rs This traimng will be continued long enough 
ensure the position is taken over with confi- 
ace Two other positions of a similar nature 
il be available later in the year, and applica- 
as from interested graduates taking finals this 
amer or from men in the Services, will be 
asidered now Upper age limit 27 years Com- 
neing salary £650 to £850, depending upon the 
ididate’s background, and this will be paid 
ting the traimng period At the end of tram- 

full scope will be given for the use of 
‘uty and initiative. and progress will be related 
ely to merit All senior positions are, without 
ception, filled from within the company Strict 
Afidence will be observed —Please forward a 
:f outline of background, etc, to Box 648, 
G Scott and Son, Ltd, 143-147 Regent Street 
adon, W1 


OSEPH LUCAS, LIMITED, HAVE AN IN- 
Sting vacancy in their research and develop- 
at laboratories which would be suitable for a 
ng graduate with honours degree in mathe- 
tcs or physics The work 1s largely of a 
damental nature, and 1s concerned with 
ustics and mechanical vibrations Previous 
ustrial experience is not necessary —Please 
ly, giving qualifications age, and any other 
want details, to Personnel Manager, Joseph 
as (Electrical), Ltd, Great King Street, 
mungham, quoting reference PM/D/59 


EQUIRED IMMEDIATELY FOR SERVICE 
overseas territories, experienced men, aged 25 
35, with good personalities and qualifications 
agriculture or agricultural sciences, to act as 
fnical Representatives Excellent prospects 
£ood salary according to qualifications, ex- 
fence and territory Initial technical and com- 
cial traimmg before proceeding overseas — 
te (quoting No 1011), stating age, fullest 
iculars of qualifications and experience and 
«y required, to Personnel Manager, Fisons 
* Control, Ltd, Bourn, Cambs 


"UBE INVESTMENTS RESEARCH 
oratories requie a young scientist for work 
olymer research and measurements of proper- 
of plastics Excellent prospects for advance- 
t as a member of a team engaged on funda- 
tal research im a vital new field —Apply, 

-^g qualifications and experience, to the Secre- 
» Tube Investments Research Laboratories, 

“ston Hall, Saffron Walden 


* 


RESEARCH AND DEVELOPMENT 


Courtaulds, Ltd , invite applications for the fol- 
lowing vacancies in their Research and Develop- 
ment Laboratories Bocking Braintree, Essex Gra- 
duate Textile Technologist, age 27-32, with indus- 
trial experience to work on textile dyeing and 
finishing Ref No D61 Graduate Textile 
Technologist, to work on Research and Develop- 
ment in the field of texte manufacture Ref 
No D62 Graduate Chemist, age 33 or less, 
for work on textle sizing Ref No D 63 

Candidates should write for a detailed form 
of application to the Director of Personnel, 
Courtaulds, Limited, 16 St Martin’s-le-Grand, 
London, EC 1, quoting the appropriate reference 
number 





CHEMIST 


HONOURS GRADUATE 

Courtaulds Ltd, has a vacancy in its Textile Re- 
search Laboratory at Bocking, Essex, for a Gradu- 
ate Physical Chemist who is interested in the 
basic physical problems of textile chemistry and 
1$ prepared to contribute original ideas in a 
developing situation Applicants should possess 
an honours degree and have had practical experi- 
ence of research methods Age 25 to 33 

Candidates should write for a detailed form of 
application to the Director of Personnel Cour- 
taulds, Ltd, 16 St Martin’s-le-Grand London, 
EC 1, quoting the reference number D 64 





DISTILLERS COMPANY 
LIMITED 


A vacancy has arisen in the Industral 
Group Secretariat of the Company for an 
Assistant (male or female) to take charge 
of the recording and distribution of techni- 
cal information Duties will include read- 
ing abstracting and circulating technical 
journals, and devising suitable filing systems 
for technico /chemical information Appl- 
cants should be between 30-50 years of age, 
and should possess a degree m chemistry or 
economics A knowledge of French and 
German, together with experience of ab- 
stracting from technical literature would be 
an advantage 

Apply Staff Manager, The Distillers Co, 
Ltd, 21 St James's Square London, S W 1 
Ref 4/55 





A SPONSORED RESEARCH ORGANIZA- 
ton requires young Organic Chemists, male or 
female with honours degree or equivalent, for 
research and development work Recently 
graduated applicants would find this an interesting 
opening to industrial research Applications are 
also invited from organic chemists for a more 
senior position —Full particulars, in confidence 
to J A Radley, Industrial Research and Devel- 
opment Laboratories Elgar Road, Reading 


RESEARCH CHEMIST THE BRITISH 
Drug Houses, Ltd , have a vacancy in therr Che- 
mucal Research Laboratories for a young woman 
graduate interested in steroid chemistry Previous 
experience desirable, but not essential —Write, 
giving details of studies, experience, if any, and 
NT to Staff Manager, Graham Street, City Road, 





A GRADUATE IS REQUIRED FOR BASIC 
and applied research on the machining and cold 
forming of metals A good degree (or equivalent 
qualification) 1n engineering science or metallurgy 
1s required There are good prospects for ad- 
vancement Commencing salary commensurate 
with qualificauons and experience Pension 
scheme —Send full details, including age, experi- 
ence, qualifications and present salary ın confi- 
dence to Box 649 T G Scott and Son Ltd 143- 
147 Regent Street, London, W 1 


APPLICATIONS ARE INVITED FROM 
recently qualified chemists for an interesting and 
progressive post in a cereal laboratory The 
work will involve non-routine analysis and re- 
search Applicants should be in the 20-25 age 
group Five-day week, and pension scheme in 
operation — Write, giving full particulars of aca- 
demic qualifications and experience to Personnel 
Manager (D), Quaker Oats Limited, Bridge Road, 
Southall Middlesex 


PHILIPS BALHAM WORKS, LTD 45 
Nightingale Lane, S W 12, requires Graduate in 
Electrical Engineering or Physics preferab'y with 
experience in electronics, for development of 
nucleonic instruments Permanent appointment 
with excellent prospects —Applications should be 
addressed to the Personnel Officer at the above 
address 


THE EDISON SWAN ELECTRIC CO, 
Ltd, Cosmos Works, Brimsdown, Enfield, 
Middlesex, has vacancies in its Research 
and Development Departments for 


1 Development Engineers for work on 
design and development of thermionic 
valves 

2 Technical Assistants for work in con- 
nection with design and development 
of thermionic valves 


3 Mechanical Engineers interested m the 
problems of mass production asso- 
ciated with thermionic valves 


These vacancies are the result of a rapid 
expansion in the Companv's activities The 
positions are progressive and carry the ad- 
vantages of a pension scheme 

Applicants for vacancies (1) should have 
an engineering or physics degree but ap- 
plications from candidates with HNC or 
equivalent will be considered 

Applicants for vacancies (2) and (3) 
should have ordinary NC or HNC or 
Inter BSc or equivalent 

The starting salary will be 1n accordance 
with the qualifications, experience and age 
of the applicants 

Applications should be in writing and will 
be treated with the strictest confidence 


Apply to the Personnel Superintendent 





RESEARCH ENGINEERS HONOURS 
wraduates preferably with some postgraduate or 
industrial research experience, capable of plan- 
ning and controlling research work on a wide 
range of mechanical engineering problems includ- 
ing materials structures, mechanisms and heat 
transfer Wade scope and good prospects for 
men with imitative Age 25 to 30 approximately 
—Applicants should write to Manager, Research 
Department, Metropolitan-Vickers Electrical Co 
Ltd, Trafford Park, Manchester, 17, giving a 
statement of their age, qualifications and experi- 
ence and suitable references 
ea 


ARTHUR GUINNESS, SON & CO (UB- 
Im) Ltd have a vacancy for a Chemist in their 
Brewing Research Laboratory, Dublin, to work 
on general analytical and brewing research 
problems Candidates should possess a good 
honours degree in chemistry, and some post- 
graduate experience Salary according to quali- 
fications and experience There is a non-con- 
tributory pension scheme, and other benefits — 
Applications, giving full details of qualifications 
and experience, should be addressed to the Chief 
Chemist, Arthur Guinness Son & Co (Dublin), 
Ltd, St James’s Gate, Dublin 





ARTHUR GUINNESS, SON & CO (DUB 
lin) Ltd require a Chemust or Biochemust for 
their Brewing Research Laboratory in Dublin 
The post will be a responsible one and will offer 
ample scope and prospects to one interested in 
biochemical research work Candidates should 
be under thirty years of age and possess a good 
honours degree in chemustry or biochemustry and 
postgraduate expertence in research work Know- 
ledge of enzymology would be an advantage A 
good salary will be offered and there is a non- 
contributory pension scheme, and other benefits 
—Applications, giving full details of qualifica- 
tions and experience should be addressed to the 
Chief Chemist, Arthur Guinness Son & Co 
(Dubhn) Ltd, St James's Gate Dublin 
AnaS 

ENGLISH CLAYS LOVERING POCHIN & 
Co Ltd St Austell, Cornwall, have vacancies 
1n the Research Department for (1) an Inorganic 
Chemist with postgraduate experience (2) a 
Graduate Physical Chemist —Application in con- 
fidence to the Research Manager 


SENIOR AND JUNIOR RESEARCH PHY- 
sicists, preferably with unnersity or industrial 
research experience are required to undertake 
basic research work of thermiontc emission and 
related aspects of surface physics Wide scope 
and good prospects for men with initiative — 
Applicants should write to the Manager, Research | 
Department, Metropolitan-Vickers Electrical Co 
Ltd, Trafford Park Manchester, 17, giving par- 
uculars of their age, qualifications and experi- 
ence and suitable references 


LADY CHEMIST, GRADUATE OR HNC, 
required for analysis of electroplating and allied 
solutions —Apply, Electto-Chemucal Engineering 
Co, Ltd, 161 Queens Road, Weybridge, Surrey 
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TECHNICAL LIBRARIAN 


WOMAN 

Courtaulds Limited require a technical librarian 
(woman) for a new research laboratory at 
Coventry Candidates should have a knowledge 
Of chemistry to degree standard and previous ex- 
perience im an industrial technical ibrary 

Candidates should write for a detailed form of 
applicaton to the Director of Personnel Court- 
aulds Limited, 16 St Martin's-le-Grand, London, 
EC1, quoting the reference number D 60 


————Ó——————— 

BAKELITE LIMITED HAVE VACANCIES 
at ther Aycliffe (Co Durham) works for two 
young quahfied chenusts and a young chemical 
engineer Applicants should have a B Sc degree 
or equivalent and some industrial experience The 
work concerns chemical and chemical engncering 
IMvestigation into problems arising in the manu- 
facture of P V C resins and compounds, and the 
manufacture of products based upon PVC 
resins — Salaries will be in the range of £650 to 
£850 per annum in accordance with age and ex- 
perience —Applications should be addressed to 
The Personnel Manager, Bakehte Limited, 12 
Hobart Place, London, S W 1 


GLASS/CERAMIC/VITREOUS ENAMEL- 
ling Technologists, preferably university graduates, 
required for research and development work on 
vitreous enamels at laboratories situated in Wat- 
nngton Candidates should have had some 
industrial experience in one of the ceramne fields, 
and be less than 35 years of age —Replies should 
be addressed to Radiation Ceramics. Research 
Department, Richmonds Gas Stove Company, 
Ltd  Grappenhall Works Warrington 


M ese 

ROWNTREE & CO, LTD, INVITE APPLI- 
cations for three senior appointments in the fields 
of biochemistry, physical chemistry and physics 
on the staff of a new Research Unit at York, the 
erection of which 1s now nearing completion The 
men appointed should have high professional 
attainments in their respective fields, and 1n part- 
cular should have imtiatrve and the ability to 
handle their problems constructively They will 
be expected to work co-operatively on the various 
Projects under investigauon, the problems will 
be related to the Company’s products and, while 
not academic tn character, they will nevertheless, 
be of a fundamental nature It 1s hoped that 
ultimately one of these men will be appointed to 
head the Unit Men of exceptional calibre are 
being sought, and the salary will be commensurate 
with these qualifications Appointments will 
qualify for participation in the Company's Pen- 
ston Scheme, under which pensions equivalent to 
two-thirds of salary are achievable —Letters of 
application should give, in confidence full details 
of the applicant's age, training and career, and 
should be addressed to the Staff Officer (Men A ), 
Rowntree & Co, Ltd The Cocoa Works, York 


rete Miedo Moti 
THE BRITISH BOOT, SHOE AND ALLIED 
Trades Research Association requires two 
young physicists Post No 1 For work on 
physical properties of shoes and shoe materials 
(eg, moisture transmission and sorption, elas- 
tcity and plasticity) and applications to (a) foot 
comfort problems (in collaboration with a physio- 
logis, and (b) baste processes of the industry 
(eg, lasting) Qualifications At least two years? 
research experience, with proved ability in experi- 
mental and theoretical] work Post No 2 For 
practical research and development work on (a) 
footwear production and wear problems, and (b) 
Shoe materials Recent graduates considered, but 
some laboratory experience Qndustrial or other) 
will justify higher starting salary Both posts 
offer good prospects m status and salary (no fixed 
ceiling) F SSU —Applicatons to H Bradley, 
CBE, Director of Research Satra House, 
Rockingham Road, Kettering, Northants 


tte arrest 

GRADUATE CHEMIST, METALLURGIST 
or Chemical Engineer required to deal with prob- 
lems relating to the installation of electroplating 
plant and process control Applicants must have 
completed military service and be willing to travel 
Apply, Electro-Chemical Engineering Co, Ltd, 
161 Queens Road, Weybridge, Surrey 


roin dint Ni eges du sinh RR 

CHEMISTS OR  PHYSICAL  CHEMISTS, 
with honours degree or equivalent required. for 
fundamental investigations on the combustion of 
fuels, with particular reference to corrosion prob- 
lems Initial salary according to qualifications 
and experience in range £500 to £740, or £800 to 
£900 Pension scheme —Apply in writing to 
Assistant Secretary Ref B10, BCURA, Ran- 
dalls Road Leatherhead 


peano i Man Sis had ht Oe a T ERE EOT 

EDITORIAL ASSISTANT REQUIRED FOR 
metallorgical monthly m London Traming in 
pure or applied science desirable —Full details to 
Box 647 T G Scott and Son, Ltd 143-147 
Regent Street London W 1 





THE EDISON SWAN ELECTRIC CO, 
Ltd, Cosmos Works, Brimsdown, En- 
field, Middlesex, has vacancies in its Re- 
search and Development Laboratories for 


1 Circuit Development and Application 
Engineers for colour television 1m- 
vestigations 


2 Circuit Development and Application 
Engineers for black and white televi- 
sion development work 


3 Engineers for development work on 
television and FM amplifier prob- 
lems Previous experience in V HF 
or FM required 


4 Cathode Ray Tube Development En- 
gineers for development work on 
colour and black and white tubes 
Previous experience on cathode ray 
tube development or design required 


5 Application Engineers for work in con- 
nection with customer problems on 
television, radio and FM 


6 Engineer for design of test equipment 
for colour black and white television 
and allied development work 


7 Engineers for circuit development and 
appucation. work on transistors 


The above applicants should have a good 
engineering or physics degree or equivalent, 
but vacancies also exist for candidates with 
HNC or equivalent qualifications 


The vacancies are a result of a large 
expansion in the Company’s activities 


Good salaries will be paid to suitable ap- 
plicants, and the positions are progressive 
and carry the advantages of a pension 
scheme 


The starting salary will depend on the 
qualifications, expenence and age of the 
applicants 


Applications in writing, which will be 
treated with the strictest confidence, should 
be sent to the Personnel Superintendent 


MECHANICAL AND CHEMICAL 
ENGINEERS 


Courtaulds, Limited Chemicals Division, re- 
quires two graduate Mechanical Engineers and 
one Chemical Engineer for invesugational and 
development work near Manchester The work 
is of an original nature in connexion with the 
development of chemical plants and piocesses for 
which a real interest 1n, and potential talent for, 
engineering development work as applied to large- 
scale chemical plant ıs of paramount importance 
The Mechanical Engineers must have served an 
apprenticeship for at least two years and all 
candidates must have had practical works experi- 
ence Honours degree men preferred Age 25 
to 35 

Candidates should write for a detailed form of 
application to the Director of Personnel Cour- 
taulds, Limited, 16 St  Martin's-le-Grand, Lon- 
don EC1, quoting the reference number H8 
for Mechanical Engineers and H 9 for the Chemi- 
cal Engineer 


ASSISTANT WITH TECHNICAL QUALI- 
fications required by Metropolitan-Vickers Elec- 
trical Co Ltd, Trafford Park, Manchester, 17, 
to tram as Industrial Information Officer Ex- 
perience of this type of work is not essential 
Salary wil depend on qualifications and experi- 
ence and will be progressive — Write giving full 
particulars including age, sex nationality educa- 
tion and experience. to Personnel Manager mark- 
ing envelope “H2” 


ABSTRACTOR REQUIRED FOR ENGIN- 
eering and physics subjects by Metropolitan- 
Vickers Electrical Co Ltd Trafford Park Man- 
chester, 17 Progressive opportunities for one 
who has ability for concise expression, 1s inter- 
ested in new developments and in writing up 
technical matter Engineering experience would 
be an advantage intially, but experience in ab- 
Stracting not essential —Apply in writing to 
Personnel Manager, giving details of technical 
qualifications experience, if any, and present 
salary Mark envelope “F1” 











MAY & BAKER LID, DAGENHAM, 
Essex, have a vacancy for a young graduate in 
their Biological Control Department The post 
involves mainly biological standardization of 
chenfotherapeutic substances —Apply initially im 
writing, stating age and qualifications, to the 
Personnel Officer, quoting reference No 69 


UNICAM INSTRUMENTS, LTD. 


Apphcations are invited from electron 
engineers for positions in the develo 
ment and inspection departments of Unicam I 
struments of Cambridge This company is € 
gaged in the manufacture of important instr 
ments, combining original optical and electron 
design, which are much in demand for academ 
and industrial research and process control tl 
world over Good salaries according to quali 
cations will be paid —Applicants should send fi 
details of age, education and experience to t 
Personne] Manager, Umcam Instruments Lic 
Arbury Works Cambridge 


PHYSICIST/MATHEMATICIAN TAYLO! 
Taylor & Hobson, Ltd, require a man 
specialize in the design and development 
Precision optical instruments He must be 
skilled optical designer capable of tackling a wh 
range of problems, and will work in close c 
operation with the Mechanical Design Depa 
ment A starting salary of not less than £8 
per annum will be paid to a suitable candida: 
—Apply to Development Director, Stought 
Street Works Leicester 


PHILIPS RESEARCH LABORATORIES R 
quire a Graduate Chemist or Physical Chemist & 
investigational work on ceramic materials as us 
in the electronics industry Age not over 
years Interesting and varied work in mode 
laboratory situated on southern outskirts of Ls 
don Salary £600 upwards, according to a 
ability and experience —Please apply in writing 
the Personnel Officer, Philips Electrical Industri 
Ltd, New Road, Mitcham Junction. Surrey, qu 
ing the reference MR 145 


THE BRITISH PETROLEUM COMPA? 
Limited has immediate vacancies for Chem: 
Chemical Engineers and Mechanical Engineers 
work in their United Kingdom Refineries and 
their Research Station at Sunbury-on-Thar 
Applications are invited from men with first- 
second-class honours degrees or equivalent qua> 
cations and who have fulfilled National Ser 
obligations Previous industrial experience de 
able but not essential Age preferably not ab 
33 Salaries within the range £600 to £1, 
acco ding to qualifications and experience Exe 
lent working conditions — Non-contributory p 
sion scheme —Write, giving full details, quot 
H 3297, to Box 7302, c/o 191 Gresham Ho 


WANTED FOR WORKS ASSAY LABOR 
tory Eastern. Seaboard, USA Analyt, 
Chemist Applicants must hold university deg. 
or equivalent qualification and have had four 
more years’ experience as works chemist 
work will be mainly 1norganic analyses and ap 
cants must be capable of working out ra 
methods for tne determination of the lesser knc 
metals Salary according to age and experieno 
Write, giving full particulars of age, educa! 
and expenence, to Box S215, c/o Strcets, 
Olid Broad Street EC2 


ASSISTANT RESEARCH  INVESTIGAT 
required by Technical Organization of Gla 
Metal Co Ltd for investigation into 
materials for plain bearings Degree 1n metall 
or metallurgical chemistry, or LIM essen 
Position offers scope for keen young man cap 
of developing ideas and of working mainly 
lus own initiative Men graduating in June + 
sidered Starting salary £600 to £750 per ann 
—Applications to Personnel Manager, Ea 
Road, Alperton Middlesex 


APLIN AND BARRETT LTD, YEOVIL, 
quire & Senior Laboratory Steward for their € 
tral Laboratories The Department inch 
routine and research laboratories carrying 
chemical, biochemical radiochemical and 
teriological work Some glass working ex 
ence would be an advantage Salary accor 
to age and experience —Applications to Adm 
trative Officer Technical Department Aplin 
Barrett, Ltd, Newton Road Yeovil Somers 


TECHNICAL SALESMAN, EXPERIEN» 
and qualified to develop chemical sales to 
resin manufacturers Interesting post, good p 
pects Pension and profits-sbanng schermt 
Write full details age, qualifications exper 
to date, and salary required, to Ref TS 
8336 c/o Charles Barker & Sons, Ltd; 
Budge Row London, EC4 


CHEMISTS PHYSICO-CHEMICAL E 
interested in design, development and sellin 
equipment for laboratory use-—State exper 
and salary required, to Technical Durector 
652, T G Scott and Son, Ltd, 143-147 R 
Street, London W 1 S 
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ELECTRONICS AND 
PHYSICS 


3SISTANTS required for LABORATORY 
ORK of wide interest 1n. ELECTRONICS or 
IYSICS RESEARCH 


Excellent OPPORTUNITIES for FURTHER 
YUCATION and ADVANCEMENT 


ENTHUSIASM major requirement 


Laboratory in pleasant rural surroundings near 
ading 


Apply, in writing, with full particulars of any 
vious experience and training, to Personnel 
ücer, Research Laboratory, ASSOCIATED 
ECTRICAL INDUSTRIES, Ltd Aldermaston 
utt ALDERMASTON, Berks 


ANALYTICAL CHEMIST 


British Insulated Callender’s Cables Ltd re- 
ire an Analytical Chemist with some exper 
ze in the field of corrosion, for work in their 
rosion Research Laboratory, Kirkby, near 
rerpool The minimum qualifications required 
: an honours BSc degree in chemistry or the 
sociateship of the Royal Institute of Chemis- 
Salary will be 1n accordance with age quali- 
ions and experience 
Applications should be addressed to the under- 
ned quoting reference number P/70/55 
THE STAFF OFFICER, BICC LID, 
Prescot, Lancs 


ZHEMISTS ARE REQUIRED FOR THE 
istics Division. of Thomas De La Rue and 
mpany Limited The vacancies are caused by 
+ continuous expansion of the Company's 
avities in the plastics field and offer a wide 
»erience in this industry Applicants should 
ssess a university degree, high national certi- 
ite, or ARIC in chemistry or technology 
i must show evidence of a wide field of inter- 
S The positions may involve lason with 
stomers and a pleasant personality will there- 
'e be considered important Successful appli- 
its will be given adequate training and will 
n be responsible for process control of plastics 
nufacture Promotion will be rapid for those 
wing keenness and ability The starting 
ary will depend upon qualifications and cx- 
"ence, but will m no case be less than £600 
: annum —Apply, giving brief details of 
idemic and industrial experience to Personnel 
imager, Thomas De La Rue & Co, Ltd West 
iton North Shields Northumberland 


METALLURGIST OR CHEMIST WITH UNI- 
‘sity degree or equivalent requized in modern 
tallurgical research laboratory for investigational 
rk on problems associated with metal arc weld- 
: Some experience in research or industry 
urable, a knowledge of arc welding an advan- 
e but not essentia] Excellent salary and pros- 
sts —Applications, giving full details to Re- 
rch Manager, Ref M, Murex Welding Pro- 
ses Ltd, Waltham Cross, Herts 


3RITISH INSULATED CALLENDER’S 
bles Ltd, require Chemists at ther Helsby 
orks near Chester, preferably graduates with 
ne industrial experience for development and 
ulytical work on Thermoplastic Cable Com- 
unds —Applications should be submitted in 
iting, quoting reference No H/73/55 to Staff 
icer, BICC Ltd, Prescot, Lancs 


VELL QUALIFIED GRADUATE CHEMIST 
Physicist, preferably with experience in the 
stics mdustry, wanted for development work 
the rapidly expanding field of fibreglass re- 
orced plastics Salary according to age and 
»enence, with good conditions of employment 
i promotion prospects-- Applications to the 
chmical Director, Fibreglass, Linuied, Raven- 
ad Works, St Helens Lancashire (a subsidiary 
Piikington Brothers, Limited) 

















celxxix 








Advertisers please note You must add 


“ Apply Employment Exchange" unless the 
employment advertised or the workers re- 
quired are excepted under the Notification of 
Vacancies Order 





CHIEF CHEMIST REQUIRED BY FIRM 
specializing in the rare metals to supervise both 
routine and research laboratories PhD or 
eq ualent degree with some industrial experience 
Commencing salary £1,500 per annum.  Con- 
tibutory pension scheme —Box 636 T G Scott 
and Son, Ltd, 143-147 Regent Street, London 


IMPERIAL CHEMICAL INDUSTRIES, LTD 
Lime Division has vacancies for Research Che- 
musts (age range 26-35) — Candidates should have 
a PhD, MSc, or at least an honours degree 
in physical and inorganic chemistry —Apply, giv- 
ing full paruculars, to the Division Staff Officer, 
Royal Exchange, Buxton 


BOOTS PURE DRUG CO LTD HAVE A 
vacancy in the Pharmacology Division of the 
Research Department for a young graduate, 
preferably with some research experience The 
successful applicant will be engaged in pharmaco- 
lomcal and toxicological investigations Salary 
in accordance with qualifications and experience — 
Applications to Personnel Manager Station Strect 
Nottingham 


THE SHELL PETROLEUM COMPANY, 
Limited has following openings at their Re- 
search Centre, Thornton-le-Moors, Cheshire for 
(A) Organic Chemists, positions involving applica- 
tional work on the Company's products, and will 
concern studies in the fields of organic synthesis, 
hydrocarbon analysis or general oj chemistry 
Candidates should possess good honours degree or 
equivalent (B) Physical or Organic Chemists, 
preferably with postgraduate research experience 
and an interest in mass spectrometry The work 
IS concerned with application of a mass spectro- 
meter to research on gaseous, volaule and higher 
boiling hydrocarbons A working knowledge of 
electronics and mathematics, including the use of 
calculating machines, is essential, and general 
interest in the use of fuels and lubricants would 
be an additional advantage Starting salary ac- 
cording to qualifications and experience — Attrac- 
uve pension benefits —Apply in writing giving 
age, full details of experience and qualifications 
also whether applying for (A) or (B) to Staff 
Department R/2, Shell Petroleum Company, 
Limited, St Helen's Court, London EC3 


APPLICATIONS ARE INVITED FROM 
young Physicists possessing honours degree for 
work on the development of transistors Post- 
graduate work on semi-conductors and solid state 
physics would be an added qualification Labora- 
tories ın ideal country surroundings —Applica- 
tions to Personnel Manager, Standard Telephones 
and Cables, Ltd, Ilminster 


APPOINTMENTS WANTED 


BACTERIOLOGIST, 11 YEARS' TECHNICAL 
and administrative experience, desires post in 
India preferably Bombay —Box 650 T G Scott 
and Son, Ltd 143-147 Regent St, London, W 1 


GRANTS & SCHOLARSHIPS 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
LONDON, SW 7 
ROYAL DUTCH SHELL STUDENTSHIP IN 
GEOPHYSICS 
This studentship 1s open to honours graduates 
m physics or geology (with mathematics and 
physics at intermediate level) for a two-year Course 
from October, 1955, in Geophysical Prospecting 
applied to the search for o Value £430 per 
annum less fees £60 per annum 
Applications must be received before June 1 
1955 Further particulars from Registrar, Jm- 
penal College S'W7 





























UNIVERSITY OF CAMBRIDGE 
ESSO STUDENTSHIP IN CHEMICAL 
ENGINEERING 

The Managers of the Esso Fund invite applica- 
uons for an Esso Studentship to be tenable in 
the Department of Chemical Engineering of the 
University of Cambridge Applicants should be 
persons domiciled in Great Britain or Northern 
Ireland who hold or expect to hold a untversity 
degree with high honours in chemical engineer- 
ing or in some other branch of engineering or 
chemistry The Studentship will be tenable for 
two years from October 1, 1955, and it will be 
necessary for the student to become a member 
of the University of Cambridge before the end 
of the Michaelmas Term, 1955, and to remain 
a member of it during his tenure of the Student- 
ship It wil be the duty of the student to 
devote himself to full-time study and training for 
research in chemical engineering, under such 
conditions as the Managers may determine The 
value of the Studentship will be £350 a year plus 
approved fees 

Forms of application may be obtained from the 
Secretary Department of Chemical Engineermg, 
Tennis Court Road, Cambridge, and should be 
completed and returned so as to reach him not 
later than April 30, 1955 


ROYAL HOLLOWAY COLLEGE 
UNIVERSITY OF LONDON 

Tutorial Research Studentships in Enghsh and 
Mathematics (pure or applied) are offered for the 
session 1955-6, renewable for a second year A 
Studentship ıs intended to enable the holder, while 
gaming some experience of university teaching, to 
work for a higher degree of the University of 
London or some other university Value £300 
a year, or £150 with board and residence 

Particulars may be obtained from the Principal, 
Royal Holloway College, Englefield Green, Surrey, 
to whom applications should be sent as soon as 
possible and not later than March 14, 1955 


THE ROYAL SOCIETY 
GOVERNMENT GRANT FOR SCIENTIFIC 
INVESTIGATIONS 
Applications for grants from the first allotment 
of the Government Grant for Scientific Investiga- 
tions for the year 1955 should be made as soon 
as possible on forms of application to be ob- 
tained from the Assistant Secretary of the Royal 
Society, Burlington House, London, W1 No 
application can be considered which 1s received 

later than March 31, 1955 

Applicants must be of British nationality resi- 
dent 1n Great Britain or Northern Ireland Grants 
may be made for purposes in connection with the 
promotion and support of research 1n pure science 
other than for personal maintenance or payment 
of stipends, for the assistance of scientific ex- 
peditions and collections, but not in aid of 
scientific publications 


FOR SALE AND WANTED 


CORNEAL AND CONTACT LENSES EASY 
payments arranged if desired —For details and 
free booklet write David Blackstone, Ltd, Dept 
235, Triumph House, 189 Regent Street, London, 
Wi Tel Regent 3516-7 Consulung Rooms 
in Leeds, York, Leicester, Middlesbrough, 
Newcastle etc 


CAMBRIDGE MAGNETIC OXYGEN METER 











for sale For details write Sherrington School 
of Physiology, St Thomas’s Hospital, London, 
SE1 





FOR SALE, CAMBRIDGE BENCH TYPE pH 
Meter, as new recently overhauled and checked 
by mekers No electrodes or battery Best offer 
over £35 —Box 651, T G Scott and Son, Ltd, 
143-147 Regent Street, London, W 1 


MISCELLANEOUS 


ELECTRONICS APPLIED TO INDUSTRY 
Learn the basic principles and apphcations with 
our modern self-study course Experimental 
work included if required —Free Brochure from 
EMI Institutes Dept N56, London W4 
(Associated with HM V) 

















New Catalogue on request to 


“F 8 Slopcoch People i 


* Individually Tested and Guaranteed * 
(A E R E Harwell approved) 


HIGH VACUUM STOPCOCKS 
G. SPRINGHAM & CO. 









Harlow 
New Town 


HARLOW 24108 


T.P.N. rripnospxopyripine NUCLEOTIDE 
FROM LIVER or YEAST 


and other SIGMA brand products are now available 
Ask for list SIGMA 8 


GEORGE T. GURR LTD. 
136-138 NEW KINGS RD, LONDON, SW 6 
The Microscopical Stain People 
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NIRAQE SIE 


PARAHYDROXYBENZOATES GALLATES 


The wll toam E teholle h wenan —— 
7/7222 
M — RIPALONETN 
fe nd scenic and | wanna 
meds uat purposes PHENOXETOL 





NIPA LABORATORIES LTD., TREFOREST TRADING ESTATE, Near CARDIFF 
Telephone: Treforest 2128/9 


Sole Distributors for the U K, 
P. SAMUELSON & CO, ROMAN WALL HOUSE, I, CRUTCHED FRIARS, LONDON, EC3.  Tel* Royal 2117/8 


HIGH SPEED VIBRATION MILL PRESS for making 
(100 C P S), ideal for KBr disk technique KBr and KCI DISKS 
and other fine and fast grinding as used in I-R and U-V solid state study 


ROTATING ELECTRODE (graphite INFRA-RED CELLS 
disk) SPARK UNIT for the study of Variable path-length cells for liquids 


lubricating oils, other liquids and powders Fixed path-length cells for liquids and gases 
(Made by Research & Industrial Instruments Co) 


Catalogue CH388/N2 free on application from 


RESEARCH & INDUSTRIAL INSTRUMENTS CO. HILGER & WATTS LTD. 


1 Laycock Street, Islington, London, N t, ARChway 5488 98 St. Pancras Way, London, N.W.I 


Descriptive literature on application 





Glass apparatus to your specification 


Your general Laboratory Glassware 
and Requisites 


THE SCIENTIFIC GLASSBLOWING CO. LTD. 74 


95, GRAY’S INN ROAD, LONDON, W.C.l 
Telephone * HOLBORN 4228 
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“The Tiger that lurks in the skies" 
... will FLUOROCARBONS be the answer? 


“ Fire ”, the tiger of the skyways has not yet been banished from aircraft — and scientists the world 
over are still seeking a complete solution to this menace Fluorocarbons may well provide the answer 
and would seem to offer the highest possibilities of evolving completely fire-proof aircraft 
Investigations have shown that Fluorocarbon liquids can replace the inflammable fluids at present 
used in hydraulic control systems and de-icing equipment Lubricants too can be made of 
Fluorocarbons —1n addition, the application of Fluorocarbons to high speed bearings and 
inflammable paints is well within the bounds of possibility 


ANHYDROUS HYDROFLUORIC ACID HYDROFLUORIC ACID 
BORON TRIFLUORIDE * BENZOTRIFLUORIDE FIUOSULPHONIC ACID 


The above compounds are of great value in the manufacture of fluorinated materials and are 
available ın commercial quantities Industrial applications include catalysts, lubricants, plastics 


and specialised welding 
Should you have any problems or theories on these or any other applications. please consult us 


[Prenar §uerrne 


U.K MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


PIONEERS IN FLUORINE DEVELOPMENT 


IMPERIAL SMELTING CORPORATION (SALES) LTD 37 DOVER STREET LONDON 
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BECK A New 


ROTARY D a Standard Gell by 
, MICROTOME| PEE MUIRHEAD 


£3.0.0 


(Post free in U K) 


D-698 WESTON STANDARD CELL 


This new cell combines the robustness and small size of our D-550 
Muniature Standard Cell with a high capacity previously only obtainable 
in larger and more expensive types such as our D-402 

Whether you require a standard of EMF for an industrial applica- 
uon or for laboratory use, this new cell will meet your needs and give 
many years of relrable service ' 


SPECIFICATION 


February 19, 1955 




















EMF 1 01859V --1r1o4V —90nV at 20°C 
Temperature coefficient — o 00004 per °C 

Discharge rate Up to 201A for short periods 
Internal resistance 600 ohms 

Overall dimensions I 15/16" x 1" x 3 3/8 

Weight 40% 


Descriptive leaflet forwarded on application Our D-sso-A and D-402 Weston Standard Cells are st ll available 


R. & J. BECK LT D. WRITE UNDER YOUR BUSINESS LETTERHEAD FOR PUBLICATION 5716 


69/71 MORTIMER ST, LONDON, W 1 MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 


PRECISION ELECTRICAL INSTRUMENTS 147 

















QU use with, nad ioaelioe or olla 
dangerous bguids "E 


boknico PIPETTES 


= Swallow Pattern 














. o 


The simplest safety pıpette yet designed These pipettes are 
filled by means of a rubber teat and then adjusted and used in 
the normal way. They are robust, easy to clean or sterilise, 
simple and accurate to use and inexpensive The graduated 
portion conforms to the Trade B requirements of BS 700 


Jg 


PETET T ER: 


ada tip «Fhe 45 


Ref 
7 


Typei For delivery from top zero mark to a graduation 
S mark 


Type2 For delivery from a graduation mark down to jet 
1, 2 and 5 ml capacity 


Full particulars sent on application 


A. GALLENKAMP & Co., LTD. 
17-29 SUN STREET, LONDON, E.C.2 








Printed in Great Britain by Prsuzg, Knicur & Co, Lro, The Gainsborough Press, St Albans and published by MACMILLAN & Co, LIMITED, iN 
at St Martin's Street, London, W C 2, and Sr Marrin’s Press, Inc , 103 Park Avenue, New York 17, N Y, US A —Saturday, February 19,1955 
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= METROVAC PUMPS 


Typical of the 
Metrovac range 
of rotary pumps, 
the Type S 4 has 
a displacement 
of 04 litres/sec. 


Other models 
cover the range 
up to 33 litres/ 








LONG WORKING 
DISTANCE 
ATTACHMENT 


provides a working dis- 
tance of 128 mm between 
object glass and specimen 
when fitted to a standard 
.microscope.in conjunction . 
with a conventional 4 or 
8 mm objective. 

A further important fea- 
ture is that the use of 
this attachment eliminates 
image reversal and thus METROPOLITAN -VICKERS 
further facilitates examina- ELECTRICAL C& LTD - TRAFFORD FARK * HANCHFS*ER, 17 
tion and manipulation of 
specimens Member of the A EI group of companies 


Wnte for nra details to Metropolican-Vickers Electrical Co, Ltd, 
AS AC U U; M PUMPS ——— 






Please write for 
full details 








í Trafford Park, Manchester, 17 
gv Member of the AE 1 Group of Companies N/A LOL N/P402 


Meteorological Instruments Ed 








ANEMOMETERS . BAROMETERS H YGROMETERS 
‘RAIN GAUGES * THERMOMETERS 
SUNSHINE RECORDERS, etc. 


Negretti & Zambra Ltd., REGent 3406 


122 Regent Street, London, W.1 Telegrams: Negretti, Piccy., London 


Manufacturers of instruments for the indication, recording and controlling 
of temperature, pressure, liquid level, volume, specific gravity, humidity, etc. 
Meteorological and Aircraft Instruments. 


, BRANCHES : Birmingham * Cardiff * Glasgow * TS Manchester * Nottingham 


Technical Service available in most countries 
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A Versatile Research Tool for 
VACUUM ‘METALLIZING’ 


= 














Evaporation or Anti-reflection. and mn- 
sputtering of HF terference films of all 
quartz crystals with types for optical instru- 
Frequency control ments — *Metallizing'" 
plastic mouldings, small 

mirrors, etc Shadow-casting for electroi 


and visual microscopy 

Preparing thin films fo. 

electron diffraction investi 

gation, 

If you require to deposit thin metallic films foi 
experimental, decorative or functional purposes, 
or wish to try out?*new production ideas, solv 
production snags and problems under the same 
working conditions as the industrial plant, thi: 
miniature pre-production research unit is the 
perfect answer—it REALLY is an extremely versa 
tile high vacuum tool. 


LET US SEND YOU FULL PARTICULAR: 


W.EDWARD 


eco (LONDON) LTD 


MANOR ROYAL - CRAWLEY > SUSSEX 


CRAWLEY 1500(lOlines) EDCOHIVAC CRAWLEY I BRANCHES GLASGOW & TORONTO AGENTS THROUGHOUT THE WORLD 





Instruments for 
: INDICATING, MEASURING or RECORDING 
HUMIDITY 
* 


We pride ourselves on the precision, quality and finish 
of our products, and shall be pleased to send you 
-= details if you will write ‘and indicate your interest. 


bo od n 
Casella ESTABLISHED 1810 i 


C. F. CASELLA & CO LTD. REGENT HOUSE FITZROY SQ LONDON W1 Telephone * EUSton 394. 


Member Scientific Instrument Manufacturers’ Association of Great Britain 
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qq Ww =A New Standard Gell 


kZ S 
Se E 


MUIRHEAD 
£3.0.0 


Post free in U.K. 





2 





ACTUAL SIZE 


D-698 WESTON STANDARD CELL 


Te new cell combines the robustness and small size of our D-sso0 Miniature. Standard Cell 


with a high capacity previously only obtainable in larger and more expensive types such 


as our D-4o2. 


Whether you require a standard of E M F. for an industrial application or for laboratory use, 


this new cell will meet your needs and give many years of reliable service. 


SPECIFICATION 


E.M.F. 1.01859V-- 110LV — 9ouV at 20°C. 
Temperature coefficient —o 00004. per °C. 

Discharge rate Up to 2ouA for short periods 
Internal resistance 600 ohms 

Overall dimensions 118^ x 1" x 38” 

Weight 4 oz 


Our D-75o-A and D-4o2 Weston Standard Cells are still available 


WRITE UNDER YOUR BUSINESS 
MUIRHEAD LETTERHEAD FOR 
PUBLICATION 5716 


PRECISION ELECTRICAL INSTRUMENTS T 


MUIRHEAD & CO. LIMITED - BECKENHAM * KENT * ENGLAND 
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Wherever you 
need distilled water 
—ın laboratory, factory or 
shop— you can use 'Deminrolit . 
Water’ with equal results The Portable 
‘Deminrolit’ plant operates by ion exchange 
and delivers water substantially free from dissolved 
solids. Running costs are measured in pence instead of in pounds, 
and you can thus use distilled quality water for many purposes 
where the cost of distillation would prove prohibitive 
Please write for Technical Publication No 62 which gives full details. 

*Deminrolu? Plant Details 


4 ^ 1 t 1 , | 
PERMUTIT DEMINROLIT | 2:22 | 


be supplied on request. 
THE PERMUTIT COMPANY LIMITED Am 
(Dept. V.H. 173), Permutit House, Gunnersbury Avenue, ‘London, W.4. _.. Telephone : CHlswick 6431 ( 


NPETE PUR PY 












HIRE SERVICE 


Why not try demineralised ; 
water ın your industry? | 
You can do so easily and... ] 
cheaply by hiring from us, | 
at a nominal rental for $5 
a tnal perd, the latest | 
Mark II Model Portable | 


ÁO ŰR a SISSE: 


a aoa aaa 
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: INDUSTRIAL 
pH AMPLIFIER 





Gp uL 


tora 
Rete Cr o 


The illustration above shows the PYE INDUSTRIAL pH AMPLI- 
FIER Cat No 11400, which is built into a flame-proof case, 
constructed for easy servicing and designed for the continuous measure- 
ment of pH values It will drive controllers, recorders, remote 
indicators and alarm-relays Below on the left ts illustrated. the 
Continuous Flow Electrode Assembly, Cat No 11420 and on the 
right the Immersion. Type Electrode Assembly, Cat No 11408 
May ue send you details of these instruments ? 


N every industry where water or 
chemical solutions are used, money 
can be saved and efficiency can be in- 
creased through effective pH measure- 
ment and control The exact measure- 
ment of acidity and alkalinity will readily 
provide the key for methods of eliminat- 
ing waste, reducing maintenance and 
corrosion, developing new products and 
improving product quality at the lowest 
possible cost 
The glass electrode pH Amplifier op- 
erated from the mains, and presenting 
a direct indication, provides the simplest, 
quickest and most efficient method 
of measuring and controlling pH The 
use of this type of instrument 1s 
quickly becoming a major feature of 
the current trend towards instrumenta- 
tion 1n industry 





SCIENTIFIC(») [diNSTRUMENTS 


W. G. PYE & CO LTD., GRANTA WORKS, CAMBRIDGE 
W G53 
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Our Cartoonist's 
impression 


0 
Soxhlet 
extraction, 








The quicker way 
is the 


"QUICKFIT" way! 


An improved design of the liquid/solid 
(Soxhlet) extractor incorporates the 

new non-dribble syphon which is 
protected by the vapour tube. This 

adds greatly to the strength of an already 
robust apparatus. Suitably sized Whatman 
thimbles, which are used in conjunction 
with the extractors, are kept in stock 

and are listed in our catalogue, 

which is yours on request. 


.QUICKFIT & QUARTZ Ltd 


INTERCHANGEABLE LABORATORY 
GLASSWARE 

Dept. Z.X., “ Quickfit" Works, 
Heart of STONE, Staffs. 
Telephone: Stone 481 


- 2 TAS np ce: 
TET accom. Oo Emo y 
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Britisk 
Instrument 
Industrie: 
Exhibitior 
Earl's Couri 
28th June—I9th July 
Stand No. 1$ 
Block,C 
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STABILISERS & 
REFERENCE TUBES 


Characterized by close tol- 
erance burning voltages, 
very small voltage fluctua- 
tions, freedom from sudden 
large jumps throughout 
working current range, and 
long-term stability. 


TRIGGER TUBES 


Cold cathodé tubes for 
particle counters and very 
low current stabilisers 


ELECTROMETERS 


Triode and pentode octal 
and submintature types for 
use with radiation moni- 
tors, photocells and other 
devices where a high input 
impedance 1s essential 


PHOTOCELLS 


Vacuum and gas- filled 
photoelectric, and lead 
sulphide photoconductive 
types for hght- activated 
relays and infra-red 
applications 


SPECIAL QUALITY 
VALVES 


Special counterparts of 
popular types, designed 
and manufactured to with- 
stand shock and vibration 
and to provide extra all- 
round reliability 


SEMI-CONDUCTOR 
DIODES & 
TRANSISTORS 


A range of germanium 
diodes and transistors for 
scaling circuits, very low 
power H T generation and 
for trigger circuits 
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Valves and Tubes 
for Nuclear Physics 


Among the valves and tubes in Mullard's 
comprehensive range are many that are suited 
for the most specialised and complex apph- 
cations Whatever your interest in electronic 
valves and tubes, your enquiries will be 


welcomed at the address below where full 


4 
i technical details and characteristic curves are 
à 


available 


MULLARD LTD, COMMUNICATIONS & INDUSTRIAL VALVE DEPT 
CENTURY HOUSE, SHAFTESBURY AVENUE LONDON, WC2 


MVTISS 
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An instrument for the analysis of a 


s 


complex pulse amplitude spectrum 





into groups of known height according 


to their voltage amplitude 7 
It displays up to a maximum of 120 
SUNVIC / 
PULSE HEIGHT channels and can store 1,200 binary 
ANALYSER 


digits, The design 1s based on that of 
Hutchinson & Scarrott (Phil Mag, 
42, 792, 1951) and the instrument 
18 "n under licerice--fróm the 


N.R.D.C. 





EQUIPMENT BY 
N A 


MX " D conte 





SUNVIC CONTROLS LTD {Special Products Division), No, 1 Factory, Eastern industrial Estate, Harlow, Essex Telephone Harlow 2423/5 
Manufacturers of Pneumatic and Electrical Instruments for detectlon, measurement, control and recording of Temperature, Flow, Liquid Level, { 
Specific Gravity and Pressure, in Science and Industry Vacuum Pumping and Measuring Equipment, etc 
Member of the A E.I. Group of Compames TAS/Sc 305 
c 


exci 
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The case of the Culicine larvae... 


In Algeria the still, shallow waters of the rice fields are perfect breeding 
grounds for mosquitoes, anophelene mosquitoes that transmit malaria and 
culicine mosquitoes that plague man and beast Control measures are now 
being intensified throughout the infested areas, aimed at controlling all 
mosquitoes in the larval stage The Shell insecticide dieldrin — in granule 
form — has been chosen for this important work 

Dieldrin granules have been chosen with good reason | Dieldrin 1s deadly 
to all species of mosquitoes, even the difficult-to-control culicines In the rice 
fields, conventional dusts and sprays are caught by vegetation above the 
surface and largely wasted, but the specially prepared dieldrin granules, 
applied from the air, penetrate the foliage and get right down to the larvae m 
the water 

15 to 20 lbs of granules to the acre — only a few ounces of actual dieldrin 
— are bringing even the heaviest infestations under complete control 





rc 
Dreldrin’s range of control ıs unique all mosquitoes and 
all other majar disease-carzying insects More powerful, 
exceptionally persistent, giving surer kill at lower dosages, 


dieldrin ıs the outstanding inscelurde developed tn recent 


| 

| 

| years for the protection of health against insect attack 

| Another recent Shell development ıs aldrin, fast 
| becoming recogmsed as the most widely effective and most 
t 

; economical of all snsectiades for use in the soil | 


Have you an urgent fest problem m your area ? | 








dieldrin 


dieldrin and aldrin are 


T ag 


insecticides for world-wide use 


For further wformation apply to your Shell Company [5s ed by The Shell Petroleum Company Limited, London, E C 3, England 
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N O A ie 

Ns S We *^--z.- New products and new processes are 

TuS seus the.outcome of continuous research. It follows 

' : that the tools of research are applicable to process control. 
Sex The Spectrophotometer, widely used m research 


laboratories for ultraviolet, visible and infrared investigations, 
is the ideal instrument for routine analysis and control of product quality 


Chemists who need to keep an eye on things 
are invited to write for details to [ J N I C A M E 


j Unicam Instruments of Cambridge. SPECTROPHOTOMETERS 
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CHAPMAN & HALL 


Just Published 
NUCLEAR GEOLOGY 


A Symposium on Nuclear Phenomena in the Earth Sciences 
Edited by 
Henry Faul 
With Twenty-six Contributors 
Size 9bi X Gin 414 pages Illustrated 56s net 


ELEMENTS OF ECOLOGY 


by 
George L. Clarke 


(Harvard University) 
Size 9bi X Gn 534 pages Illustrated 60s net 


SUPERFLUIDS 
(Vol. II.—Macroscopic Theory of Superfluid Helium) 


by the late 


Fritz London 
(Duke University, US A) 


Sue Skin x 6m 835 pages Ilustrated 96s net 


37 ESSEX STREET, LONDON W.C 2 





PRECISION INSTRUMENTS 


Donaldson 6-stimuli Colorimeter 


for the accurate measurement and 
standardisation of colour 





The most accurate and reliable 
colour measuring instrument avail- 
able for paints, woollens, textiles, 
signal glasses, powders, liquids, print- 
Ing inks, foodstuffs, and for general 
research where colour measurement 
Is important. 


We shail at all times be pleased to demon- 
strate the above instrument at our showroom, 
or to give any help or advice in connection with 
the application of this instrument to your 
problems. 


Bellingham & Stanley Ltd. 


Lee DEPT. N, 7I HORNSEY RISE, LONDON, N I? 


PHONE ARCHWAY 2270 
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NATIONAL PARKS IN GREAT BRITAIN 


HE fifth report of the National Parks Com- 
mussion* appears at a moment when at least 
wo matters of current controversy give particular 
omt to the retrospect and prospect with which the 
‘mmission concludes the normal review of & year's 
etivities Taken by themselves, the year’s activities 
£ the Commission constitute a record of creditable 
chievement. No new ‘parks’ were designated m 
ireat Britam durmg the year, though progress is 
pparent with the designation of the Yorkshire Dales 
Yational Park, and the negotiations for a Cheviot 
Vational Park are particularly encouragmg, both 
cause & proposal was put forward on the mutiative 
i£ the Northumberland County Council for a 
Yorthumberland National Park embracing also the 
Sielder moors and part of the Roman Wall area, and 
or the evidence ıb affords of a clearer and wider 
inderstanding of the purpose of a ‘national park’ 
?reluminary discussions have also been held regardmg 
he Brecon Beacons and the Black Mountains area, 
m the other hand, except in the Peak District 
National Park, the administrative arrangements still 
eave much to be desired and there is httle evidence 
1ere of progress towards fulfillmg the purpose of the 
Act. The Pembrokeshire Coast National Park Com- 
aibtee has taken the welcome step of setting up an 
wehitectural panel to advise on certam planning 
tpplications before submission to the Committee, and 
he Commission professes satisfaction with the work 
sarried out by the Peak District and Lake District 
National Park Plannmg Boards. For example, the 
ormer Board has completed its survey of ‘open 
‘ountry’ and has made substantial progress in 
\egotiations with landowners for the conclusion of 
vublic access agreements in the Kinder Scout area 
Che Lake District Board has organized the permanent 
ramping site at Silecroft and made substantial pro- 
Tess with the development of organized caravan 
ites by private enterprise. 
Much of the work of whatever admumstrative 
suthority ıs established for a national park will 
onsist of the quiet umplementation of specific pro- 
sosals and of educatig public opinion—securmg 
o-operation and higher standards of conduct m 
egard to litter and other forms of vandalism m the 
'ark areas The form of admunistration 18 important, 
aowever, when a clash arises between some immediate 
aterest of the local community or the specific 
-equirements of a government department or national 
orporation and the national interest in the preserva- 
son of amenity which the National Parks Commission 
vás established to safeguard Moreover, while the 
yal authorities are even less able than the National 
arks Commission to resist the pressure of the 
owerful nationalized corporations and government 
* National Parks and Access to the Countryside Act, 1949 Fifth 
‘eport of the National Parks Commission for the year ending 30th 
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departments, the omussion to provide the National 
Parks Commission with adequate financial re- 
sources and staff of its own increases the risk of 
conflict between the local authorities and the 
Commission. 

The fact that such unsatisfactory systems as that 
adopted for the Snowdoman National Park have 
worked rather better than could have been expected 
does not affect the mam pomt: apart from the 
absence of an adequate overall view, and greater 
danger from the operations of the Electricity 
Authority or Service Departments, for example, the 
local authorities are, at best, subjected to an un- 
reasonable stram between. local and national respons- 
ibihties , at worst, relations between them and the 
National Parks Commission can be exacerbated and 
deadlock ensue. 

Ample evidence of this 1s provided by the present 
report There 1s no mention in ıt of the project for a 
Cornish National Park, negotiations for the boun- 
daries of which began nearly three years ago. In its 
previous report the Commussion referred to the 
recommendation of the Cornwall County Council that 
the project should be deferred sone die. The Com- 
mission then recorded its refusal to acquiesce in & 
proposal to suspend the intentions of Parhament m 
this way , but there is no hmt m the present report 
as to when the Commission proposes to renew the 
discussions, and neither in its retrospect nor m. its 
prospect does the Commussion judge the flouting of 
Parhament by local authority mmportant enough for 
comment. 

Exmoor provides another example of faure to 
reconcile the divergent views of county councils and 
the Commission, bút here the Commission has 
proved less acquiescent and proceeded with the 
designation The designation order, after a public 
inquiry m June 1954, was confirmed by the Minister 
without modification on October 15, 1954. It should 
be noted, moreover, that, while the designation order 
was opposed by the Devon and Somerset County 
Councils and the Williton and Dulverton Rural District 
Councils, 1t was supported by the Lynton and Mme- 
head Urban District Councils Again, the Commission 
1s disappomted at the slow progress m creating foot- 
path agreements m regard to the long-distance routes , 
no fresh proposals have been submitted for such 
routes With regard to the path along the south coast 
of Cornwall, which, when complete, will give, with that 
already approved on the north coast, some 270 miles 
of contmuous path around the whole coast-lme of 
Cornwall, the Mistry has taken the imutiative 
i» approaching the local authorities concerned in 
giving assistance and urgmg them to complete the 
work as soon as practicable. 

It ıs obvious that finance 1s & major factor, both in 
the slow progress with the long-distance routes 
and m the attitude of some local authorities to the 
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designation and admmumstration of national parks. If 
the National Parks Commission were provided with 
adequate resources and the local authorities were no 
longer hable to be called upon to finance national 
projects out of local rates, the extent to which 
co-operation already exists, and the support which the 
preservation of amenity already enjoys, mdicate that 
with the disappearance of the clash of mterests and 
loyalties much more rapid progress would be possible 
Apart, however, from notmg that the Mimster of 
Housmg and Local Government has now made 
regulations authorizmg the payment of exchequer 
grants to local authorities towards the cost of carrymg 
out certam specified duties m national parks, the 
report scarcely refers to the financial aspect. Tho 
campaign for the use of the National Land Fund, as 
was origmally mtended, to finance national park 
operations ıs never mentioned. 

The concern of the Commission over the slow 
progress m creating footpath agreements, however, 
does not arise from financial considerations This 1s 
well brought out by the Pennine Way, for which only 
twenty-four and a half more miles of rights of-way have 
been acquired, leaving some thirty-eight and a half 
mules to be acquired The difficulties which arose 
durmg the year m regard to three sections of this 
route were all in relation to alleged risks of pollution 
of water supply. One m the area of Holmfirth Urban 
District Council resulted in the Minister's upholding 
the Commussion that, m view of the Huddersfield 
Corporation’s resources of long storage, filtration and 
sterilization, the risks of harming the purity of supply 
were too remote to justify abandoning a route devised 
for the safety of walkers. The Commission still hopes 
to find a path m the area of the Colne Valley Urban 
Districs Council which will be acceptable to all 
parties, but the third dispute, m relation to a 
proposed path m. the area of Crowden in Longdendale, 
raises difficulties which are exacerbated by the 
Minister’s decision, announced on December 30, 
1954, to uphold the objection of the Manchester 
Corporation. 

Mr. Duncan Sandys’s decision was based on his 
acceptance of the evidence that in certam circum- 
stances the waters from Crowden Great Brook pass 
quickly into the public water supply, the safety of 
which then depends solely on the sterilization and on 
the origmal purity of the water Quite correctly, the 
Minister refers to the stress laid by the Gathermg 
Grounds Sub-Commuttee of the Central Advisory 
Water Commuttee m its report seven years ago on 
public access to gathermg grounds, on the wisdom of 
having several lmes of defence for the protection of 
public water supplies, but one of the reasons given 
in that report for permitting public access was that 
the most stringent control of public access could not 
elimmate risk of contammation, and that other means 
of protection were desirable Restrictions on public 
access were rejected because, while fallible, them 
mposition was hable to cause ill-will and reduce 
respect for more important restrictions 

While disregardmg the advice of mdependent 
expert opinion in this way, the Manchester Cor- 
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poration has adduced no convinomg fresh evidence 
that the risk of contammation is serious, and it 
ignores the risks attached to footpaths which are 
much more frequently used both m the Greenfield 
and Longdendale valley m the Thirlmere and Hawes- 
water catchment areas The acceptance by the 
Minister of the Manchester Corporation’s proposal 
carries disturbing umplications This reversal of a 
policy pursued without demonstrable risk for more 
than half a century and supported by mdependent 
expert opimuon will not engender the goodwill and 
pubhe co-operation on which the Heneage Committee 
rightly laid stress. Moreover, the absence of any 
attempt to deal urgently and effectively with the 
risk which the Corporation alleges to exist, by 
means which expert opinion regards as effective, 
exposes the Corporation to adverse comment 

The observations of the National Parks Commission 
on the decision have yet to be made public , but the 
situation wil doubtless be discussed ın 1ts next annua 
report. Meanwhile, the scientist will note a furthe 
example of the disregard, by a local authority, o 
expert opmion and national mterests when the: 
‘lash with local convenience or interests Th 
Minister's decision, moreover, will arouse doubts a 
to the soundness of his concern for the purity o 
public water supphes and the genumeness of hi 
interest m access to the countryside. 

There ıs some slight resemblance between th» 
dispute and that over the erection of a televisio» 
station at Hessary Tor m the Dartmoor Nations 
Park, where the Minister's decision to grant per 
mission, subject to agreement, inter aka, on detem 
of sitmg with the local planning authority, also run 
counter to technical advice submitted on behalf o 
the National Parks Commission by Sir Rober 
Watson-Watt The Commission 1s clearly unhapp 
at this over-rulmg of the clauns of amenity m 
national park area. It observes in another connexio 
when the local authority reversed an agreed decision 
“f all planning authorities acted in this way, ament 
considerations would be hkely to recerve little mo: 
than lp service, since all an Electricity Board woul 
need to argue, m order to bring the authority t 
consent to a particular scheme, 1s that they will n 
proceed unless they are allowed to do so m the wa 
they proposed" 

Parliament, however, has made the National Par! 
Commission responsible for bringing to the attentic 
of Ministers any development the effect of whx 
appears likely to prejudice the beauty of any are 
especially where that area is m a national par 
Planning authorities carry a similar responsibilie 
for ther own areas, and the Commission night: 
holds that that duty 1s not properly discharged unle 
the clams of amenity are placed before Mimste 
with the rght degree of emphasis That wou 
mdeed ensure that the responsible Mimster is| 
possession of all the pertinent evidence, where varich 
public mterests are m conflict, before arriving at 
decision. It does nothmg, however, to remove tj* 
objection that the responsible Mmister may be jud» 
m his own cause. 
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In addition to more than one thousand proposals 
or electrification referred to the National Parks 
'ommission for comment during the year by various 
rea boards, the Commission was consulted by the 
iritish Electricity Authority on national electricity 
themes relating to power-stations or the super-grid 
he Commission recognizes that the area boards are 
ot unresponsive to the claims of amenity, and 
sually the Commussion has been able to assent to 
1e proposals or to agree on modifications which have 
ssened the damage to the amemties, though it 
ust be admitted also that sometimes the authority 
* the boards have been negligent m them public 
lations duties Nevertheless, the Commission 1s 
mmetimes obliged to dissent, and 16 is now apparent 
18$, particularly in relation to proposals for over- 
»ad limes, the Commussion is, m present circum- 
ances, liable to be placed 1n an mmpossible position 
"here the electricity authority refuses to proceed 
»eause of the additional expense of putting cables 
iderground, the National Parks Commission 1s 
ced with either abandoning its responsibility for 
10 protection of amenity, or the areas concerned 
ay be deprived indefinitely of electricity supply 
What 1s involved 1s well shown m the dispute over 
1e supply of electricity to Borrowdale, Patterdale 
id Langdale m the Lake District National Park 
he Commission refers to the Borrowdale and Lang- 
ale schemes ın the present report, and the proposed 
tpply schemes are bemg discussed with the Lake 
istrict Plafmmg Board The North Western 
lectricity Board has, however, smee submitted to 
e plannmg board a scheme for extending the 
pply hne ın Patterdale which will involve more 
an four and a half miles of new lime, all carried 
yove ground on poles or pylons Mindful of its 
atutory duty, the planning board has suggested 
stead that the hne shall run underground for three 
its four and a half miles What is said m the 
ational Parks Commission's report indicates that 
e electricity board is likely to answer that if the 
ie is put underground the whole of the additional 
st must be borne by the individual customers 
ppled and that ıt cannot be spread over a larger 
ea. Few of the prospective customers, some of 
iom have been waitmg for thirty years for the 
pply, can afford to pay several hundred pounds 
tra, and unless the plannmg board gives way, 
e scheme will be dropped agam The position 1s 
gravated in the Lake District, because, unhke 
me regional electricity authorities, the North 
estern Electricity Board has consistently declined 
spread the cost of a short stretch of underground 
over the whole of a large project In consequence, 
the planning authority refuses to sanction over- 
ad limes, the electricity board refuses to proceed 
are 1s no public inquiry at which the matter can 
;thrashed out, and the planning authority mcurs 
loquy for domg rts statutory duty. 

This dilemma, however, 1s arising repeatedly, and 
t only in the Lake district, hke the clash over 
ə administration of the national parks, 1t arises 
sentially because the National Parks Commission 


NATURE 


357 


and the national park boards have no real financial 
iesources of their own It 1s reasonable enough to, 
argue that when the national mterest m natural 
beauty conflicts with some local need hke that for 
cheap electricity, the extra cost of reconcilmg beauty 
with the local need should be met by some con- 
tribution from national funds The National Parks 
Commission and its various Park Plannmg Boards 
would be the logical mstruments for any such 
payments, but they have neither the statutory 
powers to make payments, nor the resources from 
which to do so, at any rate until the National 
Parks Commussion receives the assistance from the 
National Land Fund or some such source which 
Mr Hugh Dalton specifically promised when the 
National Parks and Access to the Countryside Act 
was passed 

The National Trust and the Youth Hostels 
Association are already benefiting from the National 
Land Fund, and 1t has been strongly urged that the 
National Parks Commission should be supported 
from the same source Adequate finance would go 
far to remove some of the existing opposition to the 
work of the Commission and would facilitate a more 
vigorous educational campaign to remove misunder- 
standings which hinder it and prevent the full public 
co-operation upon which the success of its work 
ultimately depends Perhaps the most discouraging 
feature of the present report 1s that the Commission 
seems to accept tacitly the parsmony which thus 
hinders its work—which has delayed into its fifth 
year, for example, the appomtment of a second 
assistant field officer, brmgmg its technical staff to 
three 

There 1s 1n this report ample evidence of successful 
efforts to prevent or mmimize disfigurements of 
natural beauty, of co-operation from local authorities 
and other public bodies and quiet persistence m the 
task of pubhe education. The Commussion itself 
recognizes that its efforts to make the national parks 
better known and understood require increasing 
help from other bodies and mdividuals concerned 
with the beauty and preservation of the countryside, 
and that much has still to be done, especially among 
young people, to create a wide public awareness of 
the nature and purpose of the national parks m 
Great Britan But one looks m vain m this report 
for any evidence that the preservation of amenity 18 
regarded as a real national mterest by the Mimster 
himself, still more by the Government as a whole 
While, however, the Government regards national 
parks or nature reserves and the preservation of 
natural beauty as something to which no more than 
lp service need be given, the danger persists that 
departmental interests will wretrievably destroy 
them. No munisterial discouragemenis can really 
absolve the National Parks Commussion for its 
failure, m reviewmg the first five years of its work, 
to msist on the over-ridmg need for a short amending 
measure to the Act, which, taking into account that 
experience, would endow the Commission with the 
financial resources 1t needs, and help to restore its 
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PHYSICAL CHEMISTRY OF HIGH 
POLYMERS 


Principles of Polymer Chemistry 

By Prof. Paul J. Flory. (The George Fisher Baker 
Non-Resident Lectureship m Chemistry at Cornell 
University.) Pp. xvi+672. (Ithaca Cornell 
University Press, London Oxford Unversity 
Press, 1953) 68s. net 


N 1935, the Faraday Society held a General Dis- 

cussion on the subject of polymerization and 
condensation. At that tıme ıt was still possible to 
debate seriously whether natural and synthetic 
polymers could properly be regarded as sirictly 
comparable materials, the properties of which were to 
be understood ın terms of ordmary physicochemical 
prmerples, applied to long-cham molecules. This 
Discussion may be considered to mark the begmning 
"of the surprismg growth of polymer science which 
has taken place m the past twenty years. This same 
period eomeides with the research activity of Prof. 
P. J Flory, who now, m the book under review, 
presents a systematic account of these developments. 
Flory’s own contributions to polymer science have 
been both profound and extensive. In 1937 he set 
out clearly the now generally accepted prmeiples of 
vinyl polymerization processes In 1942, he evaluated 
the entropy of mixing of high polymers with hquids 
He has made notable contributions to our under- 
standing of the equilibrium and flow properties of 
polymer solutions, of polymer crystallization, and of 
rubber elasticity. A book by Flory will therefore 
command wide attention, and ib 1s safe to say that 
its readers will not be disappointed 

The plan and scope of the book reflect the author’s 
interests, and, as its title mdicates, 1b 18 concerned 
with physico-chemical prmeiples rather than with 
the presentation of detailed factual information As 
a text-book for a postgraduate course on polymer 
science 1t could scarcely be bettered, while as a 
reference book ıt provides a theoretical background 
to current research activity and applications of high 
polymers 

Followmg two introductory chapters, the author 
deals first, 1n. Chapters 3-5, with the mechanisms and 
kmetics of polymerization reactions, discussing m 
turn polycondensation, free-radical polymerization, 
copolymerization, and (briefly) 10n1c polymerization. 
These chapters, m conformity with the plan of the 
book, discuss the prmezples involved, and quote 
ample illustrative data, but do not compete with or 
replace the more specialized texts on polymer 
reactions 

The next mam section of the book (Chapters 6—9) 
is broadly concerned with the structure of polymers, 
both lmear and cross-linked, with especial reference 
to the determmation and distribution of molecular 
weights. The various experimental techniques are 
adequately outlhned, but the mam thread of argu- 
ment is provided by thorough discussion of the 
prmeiples of the methods, the origins of molecular- 
weight distribution, and the correlation of theory 
with experiment. The application of these methods 
to specific polymers and the compuation of detailed 
results have very reasonably been held to he outside 
the scope of the book 

In Chapter 10, the author turns to the problem 
of cham configuration, outlines the random flight 
approximation and discusses briefly some of the 
restrictions imposed by bond angles and rotation 
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barners. Discussion of rubber elasticity follows 
naturally in Chapter ll, and here, as elsewhere in 
the book, the author has chosen to develop the 
subject sumply and systematically without mter- 
rupting his argument to discuss disagreements 1D 
points of detail which have been expressed by 
different workers m the field 

Chapter 12 contains a statistical derivation of the 
thermodynamic properties of polymer solutions The 
limitations of the elementary lattice treatment are 
dealt with and the excluded-volume problem discussec 
by Flory’s own method based on the analogy betweex 
polymer solutions and imperfect gases. The useful 
ness and power of these methods are illustrated by 
reference to a few well-chosen examples. 

Chapter 13 ıs entitled “Phase Equihbrie", and 1 
concerned in the maim with the applications o 
the results of Chapter 12 to problems of polyme: 
solubility, fractionation and swellmg. Polyme 
crystallization is discussed m @ surprismgly shor 
section of a dozen pages. 

The final chapter contams a concise but ver, 
satisfying account of the important though difficul 
problem of the viscosities of polymer solutions. Here 
as throughout the book, the treatment 1s essential 
original, the contributions of various workers bem 
mterwoven and often Jlummated by the author’ 
systematic presentation No attempt has been mad 
to review the vast hterature which has grown aroun 
the empirical use of viscosity as a measure c 
molecular weight 

This book can be umeservedly recommended t 
begmners and experts alike Although ıt would b 
easy, as the author himself pomts out, to mentio: 
subjects which have been omutted, the field covere 
18 very broad Readers unfamilar with the method 
of statistical thermodynamues will find some sectior 
difficult without supplementary study, but physics 
principles are never submerged m mathematic: 
Clarıty of expression and depth of physical msigt 
are outstanding charactemstics of the book, as the 
have been of Flory's research papers All workers ı 
polymer science owe him a debt of gratitude for th 
monograph G. GEE 


MAXWELL’S THEORY AND SOM 
OF ITS APPLICATIONS 


Electromagnetics 

By Prof. John D. Kraus. 
and Electronic Engineermg Series ) 
(London 
70s 6d. 


(McGraw-Hill Electric: 
Pp. xm 4-60. 
McGraw-Hill Pubhshmg Co, Ltd., 1953 


ANY years ago, the reviewer overheard a oo: 
versation between two colleagues about 
recently published book, when one of them remarkec 
“If one masters Maxwell's theory the book can | 
read like a novel". At that tıme there were n 
many people who could boast of mastermg tk 
theory Some years earlier, as Michael Pupin tells 
his autobiography, he came to England and tried} 
get mformation about Maxwell’s theory but co 
not find any university here to help him and had 
go to the Continent and to study with Helmholt 
But times have changed since then, and there exi 
at present, besides Maxwell’s ongmal work, whi 
perhaps is not easily understood, quite a few cor 
prehensive treatises on electromagnetic theory. 
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In spite of this fact, the book under notice should 
have many readers who want to acquire a sound 
foundation for a thorough knowledge of the subject 
It 1s written in a fluent style by a scientist possessing 
outstanding pedagogic skill It is intended for 
students acquainted with general physics, the 
elements of calculus and to some extent with vector 
analysis, although vector concepts are lucidly 
developed m the book so far as they are needed 
But the book is also very suitable as a work of 
reference for research workers The author stresses 
shroughout the importance of usmg dimensional 
-clations of the quantities concerned for checkmg 
she correctness of equations between them The 
rationalzed Giorgi system of units 1s apphed based 
om the metre, kilogram and second, with the coulomb 
ised as fourth fundamental unit 

The book contams nearly four hundred well-chosen 
ind very clear illustrations, many worked examples 
within the text ‘and numerous problems at the end 
of each chapter Field mapping methods are shown 
n their application to electric and magnetic fields as 
well as to current, heat and fluid flow 

The first two chapters deal with the static electric 
jeld, starting with Coulomb’, law and deriving 
3auss's law on the relation between electric flux 
jensity and charge In the second chapter the 
sapacitor, coaxial, two- and single-wire transmission 
mes, Maxwell’s divergence equation and the equations 
of Poisson and Laplace are discussed. In the third 
shapter, dealing with the steady direct current, the 
aws of Ohm, Kirchhoff and Joule are discussed and 
she relevant current parameters are defined. Finally, 
Laplace’s equation for conductive media is given. 
Che fourth and fifth chapters deal with static mag- 
ietic fields in air and m ferromagnetic materials, 
espectively The magnetic field is here introduced 
10t as that of a permanent magnet but as that 
xoduced by a steady current, while permanent 
nagnets and Coulomb’s law for magnets are dealt 
vith much later Flux and flux density, magnetic 
noment, solenoids, mductors and inductance, perme- 
bility, magnetizmg force and magnetomotive force 
Te defined Then Biot-Savart's and Ampére's laws 
Te stated in the usual form and, after a brief 
xplanation of the vectorial product and its prop- 
rties, also m vector notation Ampére’s law 1s given 
onnecting the magnetizing force of a loop with the 
urrent enclosed and, after explamung the notion of 
url, it 18 stated 1n the form given by Maxwell though 
a the more modern vector notation. In the sixth 
hapter the effect of electric and magnetic fields on 
harged particles 1s discussed and the cathode ray 
ube, the cyclotron and the mass spectiograph are 
reated as examples While these first six chapters 
rere concerned with static and steady states, fields 
hangimig with tıme are introduced m the seventh 
hapter Faraday’s law and its mathematical expres- 
on due to Maxwell are given, and the betatron and 
ae fluxmeter for the measurement of magnetic fields 
re briefly described Here, as elsewhere, Maxwell’s 
otion of the displacement current 1s given due 
onsideration. 

Chapter 8 gives a summary and tables of all the 
faxwell equations m ther mtegral and differential 
Syms, first for the general case, then for free space, 
x harmonie variation and for steady and state 
sates 

The rest of the book is dedicated to selected 
pphestions of Maxwell’s theory. In Chapters 9 and 
D the plane waves in dielectiic and conducting 
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media are discussed, wave equations are derived and 
some of their solutions are given The difference 
between phase velocity and group velocity 1s lucidly 
ilustrated by the movement of a caterpillar The 
Poynting vector and its uses are introduced Chapters 
11-13 deal in greater detail with transmission lines, 
with wave guides and antenne respectively, and the 
last chapter ıs devoted to boundary-value problems 
At the end of this chapter a brief introduction is 
given to the method of conformal transformations 

As m. dealing with the solution of wave equations 
in cylindrical and spherical co-ordmates use is made 
of Bessel, Neumann, Hankel and Legendre functions, 
these are briefly discussed and partly illustrated m 
the appendix Besides this, the appendix contains a 
detailed table of the units used and their dimensions, 
& section on field-mapping technique, a table of 
dielectric materials and various mathematical rela- 
tions A bibhography and a combined name and 
subject 1ndex conclude the book 

This survey of the contents of the book shows how 
much information can be found m ıt Two shght 
omussions may be noticed In dealing with the 
Poynting vector, a conversion formula is used con- 
necting the divergence of a vector product with the 
curls of its factors The formula ıs also to be found 
in the appendix, but no proof is given for i Of 
course, 15 may be verified easily by applying the 
definitions of divergence and curl and the rules given 
in Chapter 4 for the cross-products of unit vectors 
Also the vector identity used in the section on the 
general development of the wave equation is not 
proved Perhaps in a second edition the proofs might 
be given m the text or used as set problems m 
Chapter 4 But these are very munor criticisms of a 
well-produced book which may be strongly recom- 
mended NEUMANN 


AUSTRALIAN ORNITHOLOGY 


The Literature of Australian Birds 

By Major H M. Whitell Pp 788+32 plates 
(Perth, W Australia Paterson, Brokensha, Pty, 
Ltd, 1954) £43 10s 


LTHOUGH Australa has been settled by 
Europeans since 1788, little serious attention 
has been paid to the study of its birds For this 
there are two pimngary reasons First, there has been 
in Australia no hard core of scientifically tramed 
zoologists interested in the group such people, ın a 
young country, have generally almost inevitably 
gravitated into economic zoology Secondly, bird- 
watching has never become popular In some 
respects this 18 very good, in that 16 makes 16 possible, 
in an Austrahan capital city, for an experimental 
scientist to trap sparrows, starlmgs or other pests 
without bemg assailed by protesting fanatics In 
another respect, 1b ıs unfortunate m that there has 
never developed there any large corpus of serious 
and gifted amateur ornithologists of the sort who 
have done such valuable work m Great Britam in 
the past fifty years 
So 16 1s that the late Major H M. Whittell has 
been able to melude the whole hterature of Aus- 
tralian birds from 1618 to 1950 m one moderately 
bulky volume This fine bibliography is the result of 
many years paimstaking work in metropolitan news- 
papers as well as technical journals The perusal of 
the former is a sad necessity because the press of 
early Colonial days sometumes published the initial 
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descriptions and names of new (or supposedly new) 
species given by pioneer museum men who rushed 
accounts mto local newspapers m order to get 
priority 

Major Whittell’s book 1s divided mto two parts 
eovermg the periods 1618-1850 and 1850-1950. The 
fist 1s of particular interest in that ıt deals with the 
accounts of the great naturalist-explorers in what can 
almost be called the pre-laboratory era It relates 
httle-known mformation brought back by the early 
Dutch navigators, -mcludmg the log-record of 
Antome Caen, of the Banda, who ın 1636 found (as 
did De Vlamung, of the Geelvinck, sixty years later) 
that the supposedly fabulous black swan was a 
reality, and not even a rarity, after all There 1s 
included, too, much of other early mformation 
brought to Europe by French naturalists, and by the 
Englsh buccaneer Dampier, and, of course, that 
obtained by Cook on his various voyages There are 
data recorded by gifted early convicts and free-settler 
artists and naturalists, and the labours of Robert 
Brown (of Brownian movement), Charles Darwin, 
T H Huxley and many others have not been 
forgotten 

The second and longei part 1s devoted to the 
condensed autobiography and complete bibhographies 
of individual naturalists. 

“The Literature of Australian Birds” will be, no 
doubt, expanded as new documents come to hght, 
but ıt 1$ unlikely to be replaced and must, m fact, 
be indispensable to anybody interested 1n ornithology 
of the Australasian region I6 1s much to be regretted 
that its author, an English officer who first studied 
zoology m his youth under Cossar Ewart, and who 
decided to hve in Australia after the First World 
War, did not live to see its pubheation The only 
serious defect in the first edition is the lack of a 
species index. It 1s sold m paper covers in order to 
reduce expense A J MARSHALL 


DEVELOPMENT OF INDIAN 
PHARMACY 


History of Indian Pharmacy 

By G. P. Srivastava. Volume 1. Second edition 
Pp. xvi--277. (Calcutta  Pmdars, Limited, 1954) 
12 rupees, 8 annas, 250 dollars, 


HREE different systems of medieme have been 
practised ın India since early trmes The most 
ancient system, the Ayurvedic, was the original 
system which owed nothing to external mfluences 
It was practised until about the end of the twelfth 
century AD. From that date until the ond of the 
eighteenth century ıt was augmented or supplanted 
by the Arabian system, the Unam Tibi At the end 
of the eighteenth century the modern Western 
system was introduced by the British. The first 
volume of this work—all that 1s published so far— 
deals only with the Ayurvedic system, and this 
second edition has followed very rapidly on the fist. 
The two great works of Indian medicine are the 
Charaka-Samhita and the Susruta-Samhita The 
eight sections of Charaka’s work deal fairly compre- 
hensively with the preparation and use of drugs, and 
the treatise by Susruta extends this practice and also 
deals with surgery. There have unfortunately been 
wide discrepancies ın the dates assigned to these two 
treatises The author adopts the dates 1000-800 s.c 
for Charaka and 1000-600 s c for Susruta. In his 


NATURE 


February 26, 1955 vo 175 


foreword, Dr Urdang pomis out that the Chronology 
Committee of the National Institute of Sciences in 
India, has recently accepted the dates ap 100 for 
Charaka, and ap. 200-500 for Susruta Reference 
shows, however, that the report of the Committee 
which Dr Urdang quotes 1s very briof, and ıt obviously 
indicates that the Committee based its findings 
largely on the fifty-year-old work of Winternitz This 
matter ıs important m view of the possibility of the 
influence of Hindu medicine on the Greeks The 
author contributes a few interesting points to this 
practically msoluble controversy. 

In writing this book, Mr G P Srivastava has leaned 
rather heavily on the standard works by Mukhopad- 
hyaya, Dutt, Ray and otheis But these works are 
now difficult to obtain, and the author has rendered 
a service by providmg something more than a 
summary of the available maternal Its value com- 
pensates for the shght quaintness of the English It 
should be corrected by a European scholar before 
the next edition, and obvious misprmts and errois— 
such as the ‘three’ humours of the Greeks, ‘Gallen’ 
for ‘Galen’—should be removed Despite these 
blemishes this book, which 1s written with enthusiasm 
and smecerity, wil be found useful. There is an 
excellent index E. ASHWORTH UNDERWOOD 


PROJECTIVE AND METRIC 
GEOMETRY 


Projective Geometry and Projective Metrics 

By Herbert Busemann and Paul J. Kelly. (Pure anc 
Appled Mathematics Serres) Pp. viui4-332. (New 
York: Academic Press, Inc , London Academi 
Books, Ltd., 1953) 6 dollars 


UCH of this book differs widely from othe 
treatises on geometry The first throe chapter: 
are on lines which are now usual. Projective geometry 
is treated from the algebraic point of view The 
authors consider that synthetic methods have losi 
their appeal for the present generation, especially 1x 
the United States, where there 1s a tendency to con 
sider generality as the only cirterion of value Afte: 
two chapters dealing with lines and conics m the pio 
jective plane, there 1s a third chapter dealmg with 
the closely related affine geometry The surprise fo: 
the reader comes m Chapter 4 This opens with : 
discussion of abstract metric spaces, in which fo: 
every two points there ıs some definition of distance 
though possibly quite different from the usual one 
From the great variety of such spaces two specia 
lunds are distmguished—Minkowskian and Hülbert's 
Euchdean geometry reappears as a paiticular cast 
of Minkowskian, and the non-Euchdean hyperbolic 
geometry of Lobachevsky ıs a particular case o. 
Hilbert’s The fifth chapter considers non-Euclidear 
geometry, both hyperbolic and elliptic, in detail Ir 
these two chapters there 1s a good deal about motion 
area and perpendiculars. 

The sixth and last chapter, entitled “Spatia 
Geometry”, extends the results of the pieceding fiv: 
chapters from two to three dimensions, but ib a 
written. in a different style, intended as seminar worl 
for the more mature student. Instead of the explict 
exercises of the preceding chapters, the student u 
here asked to supply for himself the proofs of many 
of the theorems The book concludes with a shor: 
bibliography and an eight-page mdex. i 
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Seismic Prospecting for Oil 

By C Hewitt Dix. (Harper's Geoscience Senes ) 
Pp. xx--414 (New York Harper and Brothers, 
London Hamish Hamilton, Ltd., 1953) 63s 


MONG geophysical picspecting methods, the 

seismic has now, and wl probably retain, a 
favoured position ahead of all others. Gravity, 
magnetic and electric methods have them value, 
but successful interpretation 15 very uneven Recently, 
airborne magnetic surveys have given some useful 
general mdications, but too much should not be 
slammed, Dr. Dix writes that ther value “can 
hardly be overestimated”, surely an over-statement 
of considerable splendour. 

The success of the seismic method has been out- 
standing, but failures have also been many and 
costly Where conditions are simple and favourable, 
high-grade reflexions are obtained and no great skill 
is required to read the records, as with echo-sounding 
it sea where there 1s only one reflector and one simple 
medium At the other end of the scale, structure 
and strata may be so complex that the method must 
accept defeat, but the average experience 1s inter- 
mediate Many apparent seismic failures are, m fact, 
failures of interpretation, the more complex the 
conditions the more the skill required of the operator 
arid the greater the personal factor in the final 
appraisal The chapters on interpretation, embodymg 
the author's considerable experience, are the ım- 
portant practical contributions of this book , for the 
rest ib has the marks of hasty assembly and, by the 
author’s own admussion, was dictated around his 
;ext figures The concluding section is a summary 
of the basic physics “written primarily for seismo- 
ogists mterested m the mterpretation of seismic 
‘esults’’—1mplying that many are not so interested 

[The late] G M LEES 


General Chemistry 

By Prof. W. F. Luder, Dr Arthur A Vernon and 
Prof. Saveno Zuffanti, Pp xm+595. (Philadelphia 
and London W. B. Saunders Company, 1953.) 30s 


N this introductory chemistry for American 

university students, the authors cope with the 
vastness of the science by laymg special emphasis on 
hose theoretical ideas which are of great signific- 
ance for the understanding of chemical behaviour. 
Accordingly, after five chapters on elementary terms, 
xocesses and definitions, they buld into a hght 
ramework of illustrative matter a thorough treat- 
nent of the periodic system, the electronic theory of 
ralency and the new conceptions of the terms acid 
«nd base Other pomts of theory are included but 
xot tieated so fully Moreover, for their instiuctional 
‘alue, attention 1s directed to the worth of Gardner’s 
drm of, the periodic table—moie customary forms 
re also given, to the system of exhibitimg the 
sroperties and relationships of the elements by the 
authors atomic structure’ chart, and to such 
elpful generalizations as the classification of the 
Mements based on the positions of the differentiating 
lectrons 

The conception of an acid is treated m an equally 
"borough way and meludes the discussion of the 
ater, the proton and the electrome definitions 
‘hen, im the next twenty chapters, appropriately 
itermmgled with more theory, the elements m ther 
enodie groups are briefly studied After this we 
«nd four chapters on organic chemistry, one on 
palysis, and six on the metals The lanthanide and 
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actinide series are included, and there 1s a good.and 
unusual chapter on the systematic properties of 
related and similar metals Copious illustrations, sets 
of questions, numerous references to supplementary 
reading—many from the Journal of Chemacal Edu- 
cation—and the use of the electronic theory through- 
out the book, combme to make this & stimulating 
text for first-year university students or for those 
studying for university scholarships G  Fowrzs 


Detailed Descriptions of Varieties of Wheat, Barley 
and Oats recommended by the National Institute 
of Agricultural Botany 

Pp. 98 (Cambridge National Institute of Agu- 

cultural Botany, 1954) 20s 


HIS publication, giving the full descriptions of 

the fifty cereal varieties on the Recommended 
Lists of the National Institute of Agricultural Botany 
for 1954, takes the form of a loose-leaf pocket hand- 
book A smgle page 1s devoted to each variety so 
that reference is simple, and additions or deletions 
readily made, for ıt 1s hoped to prepare further pages 
when new varieties appear on the Lists Since i6 1s 
primarily intended for use by mspectors of seed. erops 
for identification purposes, the greater part of the 
information ıs concerned with the detail of the 
inflorescence and grain. Excellent explanatory 
diagrams showing the maim recognition characters, 
and a glossary of the more important botanical terms 
are included to help the less highly tramed reader 
The publication should also be valuable as a general 
reference book, for under the headmg ‘General 
Information” a brief account 1s given of the origin of 
each variety and its properties, such as maturity date, 
disease resistance and tendency to lodge or sprout m 
the ear In addition, there are comments on mulling, 
baking, maltmg and brewmg qualities It does not, 
however, attempt to replace the current leaflets of 
the Institute, to which reference for full particulars 
of the use of the varieties should continue to be made. 
The handbook is a convenient size, prmted on good 
paper, with a strong, serviceable cover W 


The Pocket Guide to Nests and Eggs 

By R $ R. Fitter, assisted by the Hon. Guy 
Charteris Pp xv+172+48 plates (London . 
William Collins. Sons and Co., Ltd., 1954.) 21s net. 


*HE begmner in bird study, whether young or 

not so young, bas no lack ın these days of books 
to help him on his way. This book 1s frankly 
for the tyro, to whom ıb should be of considerable 
assistance , but experienced field natmalists will also 
find 1$ of interest However, 16 was obviously the needs 
of the novice that the author had m mind, as witness 
the way his descriptions are divided mto “‘Land Birds’’, 
“Waterside Birds” and “Water Bnds", and each 
section 1s further subdivided into ‘very short’, ‘short’, 
‘medium short’, ‘medium’, ete. Mr Fitter’s deserip- 
tions of nests and eggs, m which he has been assisted. 
by Mr Guy Charteris, are concise and accurate, 
while Mr R. A Richardson has supphed excellent 
colour plates, black-and-white plates and line draw- 
ings in the text, though the exigencies of colour 
reproduction have been a httle unkmd to the artist 
here and there, for example, the much too scarlet 
breast of the robm and the bright 1ed flank of the 
redwing Nevertheless, the book should achieve its 
object and help the novice name the nest and eggs 
he discovers ™ the course of his rambles 

Frances PrrT 
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FIRST OBSERVATIONS ON A LIVING CKCELACANTH 


By Pror J MILLOT 
Director, Institut de Recherche Scientifique de Madagascar 


HE organization for the fishing and conservation 

of the Coelacanths of the Comoro Islands created 
by the Institut de Recherche Scientifique de Mada- 
gaseai, with the mvaluable support of the Admmus- 
tration supérieure and of the Commandement de 
l'Ar, reports a new success on November 12 last a 
further Lamera was captured at Anjouan This 
brmgs the total smce 1938 to eight and 1s the finest 
yet, as regaids both size and state of preservation, 
and by far the most mteresting because 16 1s the first 
near-adult female specimen which has come into 
our hands as well as the first of these precious fishes 
which anyone has been able to observe alive, for 
although an Italian expedition claimed to have 
photographed one last year, at 15 metres depth, the 
circumstances were quite ineredible. 

As a matter of fact the primerpal objective, once 
an adequate number of specimens for anatomical 
vestigation had been acquired, was to capture a 
living one and keep it alive sufficiently long to make 
the biological observations desired This was a 
difficult proposition Hitherto, almost as soon as the 
fish had been brought to the surface, the fishermen 
had promptly battered i& to death with oars oi 
dispatched it with harpoons or knives ın order to 
prevent it from struggling, and to be able to hoist 16 
into ther narrow pirogue without too much trouble 
We had to put a stop to this deplorable behaviour 
and, on the contrary, persuade them to do ther 
utmost to bring the fish, alive and unmyured, to the 
nearest harbour This they were never willmg to 
attempt, fearmg, not without good reason, that on 
the way a shark or a shoal of barracuda might wrest 
their prize from them and lose them the promised 
reward It took a great deal of persuasion to obtam 
their comphance, with an express promise that 
should they be successful the reward would be 
doubled 

We, for our part, had to ensure & prison contammg 
a sufficient quantity of sea water for the captive fish 
Ai first the provision of a fishpond on the seashore 
was considered, but on these rugged shores the work 
of constructing one would certamly be difficult That 
solution had, besides, the inconvenience of creating 
a predetermined and immovable rendezvous although 
the place of the next capture could not be foreseen 
Used as a kind of aquarium, a sunken small boat 
seemed to have many advantages to commend it— 
cheapness, simplicity, rapid installation, mobility— 
and ıt was decided to adopt this course. 

The eighth Latimeria was pulled m from 140 
fathoms depth (255 metres) at 20.00 hr. on November 
12 by a fisherman, Zema ben Said Mohamed, assisted 
by Madi Bacar, both of the Mayıharı quarter of 
Mutsamudu Ther pirogue was then about 1,000 
metres offshore, opposite Mutsamudu jetty. The sea 
was very calm and the tide ebbing, 16 was two days 
after full moon and the moon had just risen. 

By the way m which the fish had taken the bait, 
the usual hunk of ‘roud’ (Promethichthys prometheus 
(Cuvier)), Zema, an excellent fisherman, immediately 
guessed that ıt must have been a Ceelacanth Never- 
theless, he took half an hour and every precaution 
over haulng it in and, having made sure that ıb 


really was a combessa (the local name for the fis 
he decided to try for the double reward by keep: 
it alive He succeeded, “en le tenant par la main”, 
he said, m passing a cord m through its mouth a 

~out through the gill-opening, and by means of t. 
cord and of the hne (which remaimed attached to 1 
centre of the anterior part of the floor of the mow 
he led the creature all the way back to Mutsamu 
jetty , though sometimes ıt was the fish that tow 
the pirogue. 

Admmiustrateur Lher, as soon as he had be 
notified (1t was by then 20 50 hr.), decided, as wet 
agreed m advance, to sink a whaler immediately 
which to place the Latimeria and keep ıt under: 
least unfavourable conditions practicable 3 
receptaole was ready by 2130 hr and anchored a 
few tens of metres off the end of the jetty 1 
basm of sea water so contrived measured ab: 
7 metres long by 14 metres wide and 80 cm. de 
The bung had been removed from the bottom 
the boat, so as to provide a small but contmu 
current of water Besides this, every half-hour : 
boat was violently rocked m order to renew { 
greater part of the water A net covered the top 
the whaler to prevent the Coelacanth from escapu 
which i6 never seemed to want to do The green: 
yellow luminescence of its eyes was very pronounc 
and could be geen at quite a distance The cok 
of the fish was very dark greyish-blue, recalling tj 
of the steel of a watchspring, with fins having clea 
grey-bluish reflexions 

Throughout the nght—which the dehghted poy 
lation of Mutsamudu passed in singmg and danc: 
to celebrate the capture—the Ceelacanth v 
watched over with admurable care by the chef 
circonseription, taking turns with his adjoint, 
Solére. It seemed, although quite bewildered at i 
sequel to its ascent to the surface, to be taking 1 
situation very well, swunmmg slowly by curu 
rotating movements of its pectoral fins, while { 
second dorsal and anal, likewise very mobile, sem 
together with the tail as a rudder 

After daybreak 16 became apparent that the hg 
and above all the sun itself, was upsetting the anın 
very much, so several tent canvases were put o 
the boat to serve as some kind of protection E 
despite this precaution and the more or less conste 
renewal of the water, the fish began to show mı 
and more obvious signs of distress, seeking to cone: 
itself m the darkest corners of the whaler 

At 14 45 hr. ıt was still swimming feebly" but 
15 30 hr ıt had its belly m the air and only the f 
and gill-covers were makıng agonized movements 

It was then covered with a sheet and tak 
immediately to the hospital. There was not a serai 
on. 15, apart from a tiny meigion m the centre of i 
anterior part of the floor of the mouth made by 
fisherman. when recovermg his hook Altogether 
was in remarkably good condition, without a 
rupture of the viscera or suffusions of blood. 

It measured 1:42 m in length and weighed 41 kg 

Chemical and histological investigations could 
made under the best possible conditions on perfec: 
fresh tissues 


No 4452 February 26, 1955 - NATURE 


Notified by telegraph of the capture and rushed 
from Tananarive by a special aircraft, I arrived just 
in time to witness the last moments of the fish 

Two prmezpal conclusions emerge from the cor- 
roborated statements made by local observers and 
by myself (1) the extreme photophobia of Lat- 
merra—the sunlight seemed lhterally to hurt 1t, 
(2) the exceptional mobility of the pedunculate fins, 
:orrelated with the wealth of musculature which 3s 
revealed by anatomical studies The pectorals, m 
oarticular, can move in almost any direction and 
show themselves capable of assummg practically 
avery conceivable position. 

There can be no doubt that death was brought 
ibout by decompression combmed with rise m tem- 
Jerature The previous water-samples taken by 
Menaché (1953) and by Millot and Cousteau (1954) 
n the precise positions m which previous captures 
iad been effected showed xmportant temperature 
lifferences between the stratum frequented by the 
Zelacanths and the surface water (26° C., more or 
ess) durmg the daytime off Moron or Mutsamudu. 

It must also be noted that the Latemerza, which 
wppeared greatly distressed on its arrival at the 
surface, seemed to have recovered appreciably after 
vn hour or so and passed the 1est of the might quite 
comfortably without any too obvious mconvenience 
5 was daybreak, with the appearance of sunlight and 
ihe gradual warming of the water, which mutiated 
es Pope discomfort that led rapidly to its 

eath 

The trial having thus been made under satisfactory 
sonditions, 1t does not seem likely that substantially 
ætter results can be anticipated from the employ- 
nent of the same technique in future We must be 
wrepared to make other arrangements. The only 
oxocedure offermg any hope of keepmg a lve 
Jelacanth for a longer time would seem to be the 
construction of a great trellis-work cage m which we 
‘ould place the fish mmediately after its capture, 
here we should keep 1t normally submerged at a 
lepth of 150-200 m., and only haul 1t up for limited 
mmes when someone wanted to observe or photograph 
he animal Such a cage will be put m hand at 
unjouan. 

[Translation by Denys W Tucker, British Museum 
Natural History).] 


NUTRITIVE VALUE OF BREAD 


HE controversy about the relative values of 

‘brown’ bread and ‘white’ bread seems to be 
iernally with us, largely due to the failure of the 
rotagonists on either side to appreciate that neither 
Town! nor ‘white’ 1s constant m composition and, 
il more important, that bread is rarely the only 
em in the diet. The nutritional value of a diet 1s, 
° course, determmed by the total mixture of 1tems 
; 15, and ther combined ability to meet the par- 
cule: needs of the mdividual concerned These 
»eds are also not constant but vary according to 
je sex, activity, body-size phase of development, 
ate of health, past history of the organism and 
resent environmental conditions Very few workers 
rovide sufficient data about these various factors to 
ermub valid comparisons between the results of one 
speriment and another, and it 1s a great pleasure 
) read the careful and closely argued report now 
resented by Widdowson and McCance dealing with 
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the work they undertook m German orphanages 
after the Second World War*. 

Five different flours were used (1) 100 per cent 
extraction, (2) 85 per cent extraction, (3) 70 per cent 
extraction, (4) 70 per cent extraction enriched with 
thamm, riboflavin, nicotine acid and won up to 
the level of whole wheat flour, and (5) 70 per cent 
extraction enmched with these four nutrients up to 
the level of 85 per cent extraction flour All five 
were fortified with calerum carbonate In one 
orphanage the flour (mamly m the form of bread) 
provided approximately 75 per cent of the total 
calories, in the other 16 provided only 35 per cent, 
extra fat and sugar bemg given to provide anothe1 
35 per cent, and the residue of the diet, m both 
cases, bemg made up from the German rations 
provided locally. In addition, all children were given 
daily vitamin supplements consistmg of 2,000 iu. of 
vitamm A, 1,000 1u of vitamm D and 25 mgm. of 
ascorbic acid 

Some three hundred children were mvolved (both 
boys and girls) between the ages of four and fifteen, 
and the experments contmued throughout one 
complete year Many different observations were 
made, and a large number of chemical analyses were 
undertaken The authors state that “Durmg the 
prehmunary period, before the mam experiments 
began, measurements of height and weight and of 
the girth of various parts of the body were made 
Each child was exammed clinically, and a sample of 
blood was faken for the determmation of hæmo- 
globm, hematocrit, serum  proten and serum 
P-cholmesterase Radiological exammations were 
made of the gastro-intestinal tract and of the bones, 
and the teeth were mspected The children were 
weighed and measured every fortmght while the 
experiments were 1n progress, and they were examined 
chmeally every three months At the end of the 
experimental year all tbe exammations which had 
been made at the begmning were repeated Studies 
of the mtakes and excretions of nitrogen, mmeials 
and of the B vitamms were also made on some of 
the children at mtervals durmg the mvestigation’’. 

The usual difficulty of a long-term experiment 
arose, namely, that individual children dropped out 
from time to tame and so reduced the value of the 
initial matching of the different groups. The effects 
have, however, been carefully checked by various 
devices, and the authors are satisfied that ıt has not 
m any way invalidated ther results 

The two most important general findings were 
(1) that all the children did remarkably well, and 
(2) that no differences either imm growth or in health 
could be detected between the groups recerving the 
different types of flour This, of course, does not 
mean that one flour 15 necessarily as good as another 
but meiely that, m this series of experrments, one 
diet was (apparently) as good as another The 
qualification 1s necessary because there was some 
evidence that the children on the low bread diets 
(35 per cent of the total Calories) tended to become 
too fat, whereas the high bread diet produced a 
better all-round development The authors them- 
selves say “The advantages of the [high-bread] 
diet would probably have become more obvious as 
the children approached maturity and might be still 
more strikmg in adult hfe”. 

* Studies on the Nutritive Value of Bread and on the Effect of 
Variations in the Extraction Rate of Flour on the Growth of Under- 
nownehea Children By E M Widdowson and R A McCance 


edical Research Council, Special Report Series No 287 Pp wiu-- 
187+1 plate (London HM Stationery Office, 1954) 8s 6d net 
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At the begmning of the experment the children 
were under-developed by comparison with American 
children of the same age , but duung the experrmental 
year they grew at a greater rate and so decreased 
the differences. In spite of this stress of abnormally 
rapid growth, no signs of specific vitamin deficiencies 
were detected m any group at anytime, and radio- 
logical exammation showed that bone development 
kept pace with the rapid mereases m height and 
weight The only unsatisfactory findmg was the 
prevalence of slightly enlarged thyroid glands, which 
peisisted despite dosage of small amounts of 10dine 
The authors suggest that this may have been due to 
the high calerum intake. It 1s perhaps also possible 
that the diet mcluded goitrogenic vegetables 

In general, however, 1t 1s clear that, on these diets, 
previously under-nourished children were able to 
make very satisfactory progress At the end of the 
year, à supplementary trial was run and a group of 
children in the first home were given 500 ml of 
reconstituted full-cream milk daily for six months 
This produced no detectable difference in growth- 
rate or physical condition from the control group, 
which contmued on the previous high-bread diet. 

Several commentators have already expressed 
surprise that the diets used should have produced 
such good results, and the authors themselves seem 
to have expected something different. Yet, in both 
homes, the diets were considerably better than most 
children throughout the world normally grow up on, 
and there does not appear to be any need for revising 
our conception of requirement levels as a result of 
this work 

The diets were made up m the followmg way 


Daily intake (gm ) No, 1 No. 2 
Flour— 

100 per cent extraction 447 250 

or 85 per cent extraction 437 — 

or 70 per cent extraction 418 240 
Potatoes 168 257 
Fruit and vegetables 112 160 
Meat, fish, cheese 24 34 
Milk (mostly skim) 82 118 
Butter and margarine 12 91 
Sugar and jam 58 101 


The children were able to eat to appetite and they 
averaged 2,000-2,500 Calories per head per day In 
the first diet, animal protem averaged 8-9 gm, but 
total protem ranged from 61—73 gm., in the second, 
animal protein averaged 11 gm and total protem 
51-55 gm In the first diet, fat averaged 22-29 gm 
as against a pre-war average of 92 gm. for British 
children. Even so, however, ıt was considerably 
higher than the amounts commonly obtamed by 
children in many under-developed parts of the world 

Ascorbic acid and vitamins A and D were mam- 
tamed at a high level by the special vitamin supple- 
ments, and calerum by the addition of creta preparata 
(at varying levels) to all grades of flour used. Such 
supplementation 1s, of course, not normally available 
In other countries. The authors seem to thmk that 
the satisfactory bone and tooth development mught 
not have been achieved without these supplements, 
and they point out that these may also explam the 
failure of the milk supplement to produce any further 
Improvement, since "the present mvestigation is, m 
fact, the only one in which & milk supplement has 
been added to a diet known to contam plenty of 
calcrum and vitamin D". 

Increasing the refinement of flour (lowermg the 
extraction-rate) primarily affects the values for iron, 
thiamin and nicotime acid, and i6 1s m relation to 
one of these that some evidence of deficiency might 


NATURE 


February 26, 1955 vo. 175 


have arisen in the group receiving the refined flot 
The most common defect of high cereal diets m oth 
parts of the world, namely, a deficiency of niboflavi 
might also have been expected in the high-bret 
group with their lower mtakes of mulk, meat ai 
vegetables Biochemical tests, however, showed th 
supphes of B vitamms were sufficient, but “tl 
margin of reserve appeared to be small m the ca 
of the children eatıng unenriched white bread. Ti 
supplies of riboflavin were probably nearest to tl 
margm of safety” 

An important and unfortunate aspect of this wo: 
18 that the 70 per cent extraction flour that was ust 
had a vitamin content above average for this type 
flour Had this not been the case, deficiency sig) 
might well have appeared Failure to appreciate th 
pomt will mevitably lead to unwarranted deducto 
bemg drawn from the findings presented m th 
report, despite the continually reiterated warnings 
the authors In fact, the results of these experimen 
amply confirm the wisdom of the Post-War Lo 
Conference!, which recommended that extractio 
rates should not be permitted to fall below '80 p 
cent, and that an 85 per cent level was to | 
preferred. 

The report conteins a section dealmg with tl 
results of teeding the diets to laboratory anima. 
and several valuable appendixes by different autho 
setting out the detan of the biochemical and radi 
logical mvestigations. M W Grant 


1 Report of the Conference on the Post-War Loaf Cmd 67 
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A MANDIBULAR FRAGMENT, 
PROBABLY OF THE SALDANHA 
SKULL 


By Proe M R. DRENNAN ana Dr, R SINGE 


University of Cape Town 


N reconstructing the Saldanha skuil-cap (s 

Nature, 172, 791; 1953), a few small fragmen 
were temporarily left out, because we did not ha 
all the pieces necessary to complete the 'pg-ss 
puzzle’. 

Among these fragments was part of the ramus 
a mandible with the coronoid process on it, but i 
colouring, especially on its mner aspect, differed fro 
that of the skull fragments, although the degree 
fossilization appeared to beidentical It looked huma 
but ıt was somewhat out of the ordmary, and : 
extra measure of caution in identifymg 16 was nece 
sary, especially as 16 was found 500 yards away fro 
the main fragments of the Saldanha skull! 

Closer mspection has now convinced us that tl 
specimen is human, and we consider that 16 probab 
belonged to Saldanha man. It has a morpholos 
appropriate to the skull, and, by a comeidence, 
small piece of human parietal bone was found wr 
it. Both pieces were collected by one of us (R. 8 ), a 
ib so happens that the parietal fragment had] 
recently cracked edge which fitted perfectly & 
corresponding fracture on the Saldanha skull 

The remarkable feature of the mandibular fia; 
ment is that ıt is almost identical m shape ar 
dimensions to the corresponding part of the Mau 
jaw (Heidelberg mandible) (Fig 1) This latter ja 
18 by far the oldest of the strictly human fossils, ar 
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| Fig. 1. The Saldanha mandibular fragment (3.4) superimposed 
i . on à cast#@f the Heidelberg mandible 


its massiveness and primitive features have kept it 
for long as an isolated enigma. 

There has never been any doubt about the great 
evolutionary importance of this human prototype, 
and it is particularly interesting from the South 
African point of view, where the proportions of the 
square gibbon-like ramus of this mandible survive in 
@ range of sizes in Bushman, Hottentot and pre- 
Khoisan jaws. For this reason we have less hesitation 
in reporting that our evidence, albeit precariously 
limited, suggests that Saldanha man possessed à 
counterpart of the Mauer jaw. 

While commenting on the large size of the,masti- 
eatory apparatus of Rhodesian man, the late Sir 
Arthur Keith* pointed out that the width of jaw 
Which this skull required was identical with that 
supplied by the Mauer jaw ; and he might also have 
added that the huge upper dental arch of the 
Rhodesian skull requires an even bigger arcade of 
lower teeth than the Mauer jaw exhibits. There was 
every likelihood, therefore, that the MRhodesioid 
Saldanha skull would have a Mauer-like jaw. 

Owing to the incompleteness of this ramus, only 
one of the conventional measurements is available 
for comparison. This is the important one of the 
height of the coronoid process above the alveolar 

lane, the level of which can fortunately be located 
from the impression on this fossil of the posterior 
root of the third molar tooth (Fig. 2). This height 
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Fig. 2. 


Lingual aspect of the mandibular fragment, indicatin 
posterior root 


socket of lower third molar (a), and the position o 
the mandibular foramen (5) 


measurement is 40 mm. in both the Saldanha frag- 
ment and the Mauer jaw. 

The ramus is fractured diagonally about half & 
centimetre behind, and parallel to, the inferior dental 
canal, so that it has been necessary to estimate the 
width of the ramus. For this, however, good guidance 
is available from the mandibular foramen, which is 
shown on the inner side of the specimen. (Fig. 2). 
This opening for the nerve to the lower teeth ies — 
a fairly constant position relative to the borders of _ 
the ramus in jaws of similar type. In our collection 
of Bushman mandibles, there is an average of 59 per 
cent of the width of the ramus in front of the opening 
and 41 per cent behind it, and the same proportions 
are found in the Mauer jaw. By using these pro- 
portions, we estimate the width of the ramus of our 
specimen to have been approximately 49 mm. This 
is only 2 mm. less than the width of the Mauer ramus, — a 
and this small difference does not materially alter — 
the fact that there is a close typological corre- 
spondence between them. 

Our fragment is, however, definitely less robust 
than the corresponding part of the Mauer jaw. This 
is not unexpected when one considers that, old as 
both fossils are, the Heidelberg one dates from the 
beginning and the Saldanha one from towards the 
end of Chelles-Acheulean (handaxe) times. 

The interesting thing is that, while in Euro 


pe v 


is evidence (Swanscombe and Fontéchevade 


that man evolved into a sapient type during that ~ 


long epoch, Saldanha man, on the other hand, has 
apparently remained typically paleoanthropie in 
both skull and jaw. - 


‘Singer, R., Amer. J. Phys. Anthrop., n.s., 12, No. 3, 345 (1954). 


* Keith, A., “The Antiquity of Man”, 2, 397 (Williams and Norgate, 
London, 1920) ^." i 3 : 


DISLOCATIONS, WORK- 
HARDENING AND CREEP* 


By Pror. N. F. MOTT, F.R.S. 
Cavendish Laboratory, Cambridge 


NM Y aim in this lecture is to describe in outline 

À the present state of the theory of work- 
hardening of metals and to propose some new ideas 
about recovery and creep. What I shall say is based 
on the theory of dislocations, and indeed is derived 
very closely from G. I. Taylor's? classic paper of 
1934. In that paper, Taylor ascribes the resistance 
to flow or hardness of a metal to the interaction 
between dislocations; as the metal is deformed, 
more and more dislocations are formed, so that 
work-hardening can be ascribed to the increase in 
this interaction as the strain is increased. At the 
time that Taylor’s paper was written, no model 
existed to account for the formation of dislocations 
as a consequence of strain ; a model for this purpose 
was proposed by Frank and Read?! in 1950 and is 
now generally accepted, though up to now no direct 
experimental evidence for its validity has been 
obtained. The model assumes the presence in an 
annealed metal of a dislocation network such as that 
observed in silver bromide by Hedges and Mitchell?, 
and shows that each element of the network can act 
under a low stress as a source of dislocation rings. It 


thus gives an unforced explanation both of the low = 


* Substance of a lecture at the Royal Institution delivered on 
November 2. 
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yield-stress of annealed crystals and of the localization 

of slip on a few active slip planes. 

The localization of slip on active slip planes makes 
it difficult to explain work-hardening if one assumes 
that it is here on the active slip planes that the 
dislocations are. Slip bands observed under the 
optical microscope are normally about a micron 
apart. One can scarcely imagine the material between 

“active slip planes to be free of Frank—Read sources. 

In a material that has been strained, then, one has to 

ask why these sourceshave not generated dislocations. 

Their interaction with dislocations on the slip lines 

one micron away would be at least a hundred times 

too weak to stop them. To solve this dilemma, I 

suggested* that dislocations are formed in the sur- 

rounding material, too; I pointed out that in the 
«slip lines we may have to do not only with single 
dislocations but also with large piled-up groups and 
that the stress around these groups would be large 
enough to produce some flow in all parts of the 
cold-worked crystal. 

While some secondary flow of this kind may occur, 
the observations of Wilsdorf, Van der Merwe and 
Kuhlmann-Wilsdorf* suggest that the solution of the 
difficulty is more simple; using the electron-micro- 
_ scope and a silica replica, they observe fine slip lines 
Bins 200 A. apart, 50 A. high and 10 microns long 
filling the space between the ‘coarse’ or visible slip 
lines or bands. One may assume that these fine slip 
lines, too, are due to the production of dislocations 
by Frank-Read sources, and that the dislocations so 
formed are responsible for hardening the material 
between the slip bands. Although fine slip may 
account for as little as ten per cent of the total 
deformation, it is the dislocations produced by fine 
slip which must account for the resistance to flow of 
the weakest part of the material, namely, that 
between the coarse slip lines. It is the fine slip, 
therefore, which, according to these ideas, determines 
the stress-strain curve. S 

Following and extending the ideas of Wilsdorf and 
Kuhlmann-Wilsdorf, we may treat the hardening 
quantitatively as follows: let S and S’ in Fig. 1 be 
two sources which are giving out dislocations at the 
same time. Let the intersections SX, S’X‘ of their slip 
planes with the plane of the paper be at a distance d 
from one another. Then if the applied stress 8 is 
great enough to push a pair of dislocations such as 
PQ past each other, an arrangement such as that 
shown in Fig. 1 will result. When the stress is taken 
off, P and Q will form a doublet and stay together 
owing to their mutual attraction, as will also P' and 
Q' and so on. The arrangement is therefore stable. 
Work-hardening results as d decreases through the 
formation of more and more fine slip lines, the flow 
stress S being given according to the authors cited by 


S = Gb/8x(1 — u)d 


Here G is the shear modulus, b the Burgess vector 
and p. Poisson's ratio. Among the dislocations which 
result from fine slip we do not envisage anything in 
the nature of piled-up groups. à 

Coarse slip may be due to a kind of instability in 
the mechanism for the formation of fine slip. If one 
Frank-Read source produces an excess of dis- 
locations which are unpaired with those from any 
other source, as in Fig. 1(5), a piled-up group will 
form, which eould push its way past the dislocations 
on neighbouring active fine slip planes, so that more 
and more dislocations are produced from this 
particular source. 
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Fig. 1 


(a) Arrangement of dislocations in fine slip 

o Mechanism for the formation of coarse slip lines 

c) Disappearance of dislocations by climb or cross-slip during 
creep 


We have no detailed model for the ha 
within a coarse slip band ; perhaps the arra 
is similar to that of Fig. 1, but with a 
distance and more dislocations. But there are twc 
reasons for believing also that piled-up groups ar 
formed. One is that polycrystalline metals di 
eventually fracture in a tensile test; as Stroh* anc 
I’ have pointed out, the most natural stress-raiser a 
which fracture can begin is the piled-up group al 
the end of a slip line. The other is the broad slip 
lines observed in fatigue in polycrystalline copper b 
Wadsworth*. An example (at present unpublished 
is shown in Fig. 2. The subsidiary slip which occur: 
here and there at about 45° to the main line look 
as though it were due to local stresses around piled 
up groups. "i 
Whatever the mechanism of hardening in th 
coarse slip line, our point remains that if there is m 
fine slip there should be very little hardening. Thi 
prediction seems in fact to be in agreement wit] 
observations of the deformation of erystals of alpha 
brass. The observations of Wilsdorf* for this me 
show that there is no fine slip; a- model due t 


Fig. 2. ete ghey Fei of slip lines on 


copper after gue in push-pull (N, 
lished). x t 200 
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Fisher? explams this, showing that m solid solutions 
8 source which has once started to generate dis- 
locations has a tendency to contmue. But the 
interesting pomt about alpha-brass 1s that, so long 
as slip 18 confined to one set of planes, there 18 very 
little hardening, coarse slip does not, it seems, 
harden the mtervening material. 

As shown particularly by Andrade’s group?! and 
by the work of the Gottmgen school'?, work-hardenmg 
proceeds more rapidly m single crystals when slip 
occurs on more than one plane, though the observa- 
tions relate to the coarse shp only This we suppose 
to be due to the mutual locking which, according to 
the ideas of Cottrell! and LomerM, can occur when 
two dislocations in different glide planes interaot. 
This will shorten the slip distance, so that more 
dislocations will be produced by a given deformation. 

Cold-worked materials, as shown, for example, by 
the experiments of Hirsch and his colleagues!*, show 
@ cellular or polygonized formation, the size of cells 
bemg about the same as the distance between the 
(coarse) slip lmes. This seems to us to follow naturally 
from the model - the material m the cells will bo fuil 
of pairs of dislocations due to fine slp, but the 
coarse shp bands, if the amount of ship on a band 
varies along 1ts length, is bound to lead to a bendmg 
of the material between them This bending gives 
rise to an excess of dislocations of one sign, and it 18 
these that polygonize and form the walls of the cells. 

We turn now to a discussion of creep, and with 
this model we may ask what is the rate-determmung 
process, m any event in creep under constant stress 
when the rate of stram has settled down to a constant 
value. In expermments on pure metals such as those 
of Wood!* and of McLean’, what one observes 1s 
the breaking up of the grams mto sub-grains. This 
we believe to be a consequence m polycrystalline 
material of the bending of the individual grams 
which must occur?! during stram and the subsequent 
polygomzation. It ıs not m our view likely to be 
the rate-determmimg process, this will be the plastic 
deformation of the sub-grains. Further, since the 
creep under discussion 1s at a steady rate, and no 
work-hardening is takmg place, the process must be 
envisaged as shown ın Fig l(c) Two sources give 
out dislocations which move mto one another’s 
neighbourhood and then annihilate each other 
Annihilation can occur by ‘chmb’ in the case of edge 
dislocations, or by ‘cross slip’?! in the case of screws. 
It would be of great mterest to know whether the 
dislocations in cold-worked metals are mamly edges 
or screws. It has frequently been suggested that the 
dislocation rmgs given out by Frank—-Read sources 
should be very oblong and mamly of screw type, 
because of the high stress believed necessary to move 
à screw dislocation contamung jogs. To find out 
whether this is so, one needs to examine the lengths 
of the fine slip lines on the top and side surfaces of a 
3traimed single crystal, this 1s a key experiment that 
ought to be done. 

It may be that the annthilation by climb of dis- 
locations such as P and Q can be the rate-determinmg 
orocess in creep. If so, and if the mean distance 
oetween jogs along these lines 1s less than the distance 
PQ, the activation energy for creep ought to be the 
same as for self-diffusion and ought not to depend 
on stress. A recent report by Dorn?? suggests that 
this may be so. On the other hand, there ıs much 
evidence that, particularly in technical creep- 
resisting materials, ıb 1s shp rather than climb, or 
self-diffusion, which determines the rate of strain. 
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Materials im solution above the mit of solubility, 
which slowly diffuse to the dislocations and form 
atmospheres there m the way proposed by Cottrell?!, 
are obviously able to umpede slip, but scarcely to 
impede climb. One wonders whether the slow motion 
of dislocations from pomts such as S to P 1s perhaps 
not the rate-determmung process 1n such metals, therr 
disappearance then always takmg place quickly 
enough to prevent the accumulations of dislocations 
that we call work-hardening. 

If so, 16 1s possible to propose & mechanism for a 
temperature-dependent movement of dislocations 
which seems to account for many of the observed 
facts of creep in pure metals As mentioned above, 
the screw elements of dislocation rmgs are the ones 
which will find ıb hard to move, because when they 
contain jogs they leave behmd them a row of 
vacancies. A screw dislocation can only move 
forward with the help of temperature 1f each vacancy 
produced moves away as soon as ıb 1s formed ; if it 
remams en sutu i6 will pull the dislocation back. As 
I have shown?* m a paper contributed to the recent 
conference on creep at the National Physical 
Laboratory, the rate of movement of a screw dis- 
location under a stress S and at a temperature T 
might be expressed by a formula of the type: 


vl exp ( — (W — bUS)/kT} 


v is here an atomic vibrational. frequency, 7 the 
distance between jogs, and W the energy for self- 
diffusion. This 1s the type of formula that many 
authors (for example, Feltham?*) use m expressing 
creep results, with an activation energy that drops 
sharply with stress The divergence between these 
results and those of Dorn, who uses a formula of 
the type 


const. exp ( — (W/kT) — BS} 


represents a point of great mterest for the theory of 
creep, though 15 1s difficult to be sure m experiments 
at different temperatures that 1 will be the same. 

Another pomt which has been emphasized by 
Seeger% is that the energy of a jog 1s much greater 
m copper than alummium, so that climb will be 
slower than mm the former metal. The rapid recovery 
of cold-worked alummium may perhaps be associated 
with this fact. 
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- OBITUARIES 


Prof, P J Heawood, OBE 


Percy Jomn Heawoop died m Durham on 
January 24 in his nmety-fourth year. Educated at 
Ipswich and at Exeter College, Oxford, he taught 
mathematics at Durham, first as lecturer and then as 
professor, for fifty-two years, from 1887 until 1939. 
His early promise as a mathematician was to some 
extent thwarted by the width of other mterests— 
religious, mtellectual and admunistrative—which he 
pursued throughout his academic career at Durham , 
but he published a paper in his nmetieth year on the 
four-colour problem, more than sixty years after his 
first published work on that subject He held m 
turn almost every administrative post in Durham, 
culminatmg with & two-year term as vice-chancellor 
in 1926-28 His loyalties were strong, and the 
strongest was for Durham, where his great memorial 
will be the Castle, once more standing firm and safe 
above the River Wear. When ıt began to shde down 
the chff, the University spent all its available 
resources and despaired of finding the vastly greater 
sum needed Almost alone, Heawood would not 
despair, and as secretary of the Castle Preservation 
Committee toiled year after year until the newly 
founded Pilgrim Trust came to the rescue with a 
very large grant. 

Heawood was almost extravagantly unlike other 
men, ın appearance, mannerisms and habits of mind. 
An immense moustache, an extremely loud voice, 
and & long cape of strange pattern and manifest 
antiquity made him conspicuous to eye and ear. He 
set his watch once a year, on Christmas Day: “No, 
it’s not two hours fast, it's ten hours slow". All 
his life was organized on equally logical but fantastic 
hnes Long before he was distinguished by longevity, 
legends had clustered thick about him. He did not 
cultivate his reputation as a character. He just went 
his way and did not care whether people laughed. 
But this comic side was by no means the whole man 
Together with some preyudices and some mutation 
of sympathies, he was mterested up to extreme old 
age im many sides of the contemporary world, he 
could be lively and humorous as a speaker, and was 
an excellent chairman at meetings, for which he had 
a singular passion He read Latm, Greek and Hebrew 
all hus hfe with real appreciation. His transparent 
sincerity, piety and goodness of heart, and his extra- 
ordinary blend of naiveté and shrewdness, secured 
to him not merely the fascmated mterest, but also 
the respect and indeed the affection, of his colleagues. 
Latterly he was mdeed a Nestor m Durham. He 
had been teaching there for some years before the 
oldest member of the present Senate was born. 

James Durr 
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Dr. C. H. Hampshire, C M.G. 


CHARLES HERBERT HAMPSHIRE, secretary of the 
British Pharmacopoeia Commission durmg 1929-50, 
died m London on January 25 at the age of sixty- 
nine He was born at Ilkley, and m 1905 entered the 
School of the Pharmaceutical Society with a Jacob 
Bell scholarship and there showed great promuse. 
He gamed most of the prize medals of his year, 
qualified as a pharmacist and later jomed the staff 
and took a London honours degree in chemistry. An 
early mtention to follow a career m teachmg was 
abandoned m 1914 when he was appomted chief 
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pharmacist at University College Hospital, London, 
& post which he held until 1929. Durmg this period 
he became a student m medicme, not with the 
intention of taking up medical practice but m order 
to fit himself for the expanding responsibilities of the 
pharmaceutical department of a teaching hospital. 
He obtamed the Conjomt diploma m 1925 and the 
M.B., BS. of London m 1927. 

These earlier phases of Dr Hampshire's career 
proved their value when, ın 1929, he was appointed 
secretary of the British Pharmacopoeia Commission, 
a body newly created by the General Medical Council 
on the advice of the Macmillan sub-committee of 
the Committee of Civil Research. He developed the 
permanent organization to serve the work of suc- 
ceeding Commissions m the evolution of a modern 
pharmacopeeia, and his twenty-one years of office 
saw the “British Pharmacopmia” achieve a standard 
which is respected throughout the world. He was 
responsible for a new edition in 1932 and, after 
the issue of six war-time “Addenda”, he dealt 
with another edition m 1948. To this complicated 
work he brought unstinted energy and wide know- 
ledge. li 

Early m his career Dr. Hampshire became mter- 
ested ın the development of an international pharma- 
copaia and m 1937 was appomted chairman of the 
Technical Commuttee of Pharmacopeial Experts set 
up by the League of Nations, after the War he was 
called upon to preside over the Expert Committee on 
the Unifieation of Pharmacopoeas appomted by the 
World Health Organization. In 1951 he was able 
to present the first volume of the ‘“Pharmacopma 
International" to the assembly of the Fédération 
Internationale Pharmaceutique m Rome, and to the 
end of his life he continued his work on the prepara- 
tion of further volumes. 

He wil be remembered chiefly for his major 
achievements as a pharmacopceial expert, but he 
gave long and devoted service to other aspects of 
pharmacy and medicme. He was editor of the 
Quarterly Journal of Pharmacy and Pharmacology 
from 1928 and contmued m office when 1t became a 
monthly publication in 1949. He was chairman of 
the British Pharmaceutical Conference during 1932- 
34, and for many years a member of the board of 
exammers of the Pharmaceutical Society and of the 
Royal Institute of Chemistry, of which he was a 
Fellow. In 1949 he was made a Compamon of the 
Order of St. Michael and St. George. By Dr. Hamp- 
shire’s death international pharmacy has been 
deprived of one of 1ts most distinguished figures, and 
British pharmacy has lost a dignified and devoted 
servant. T C. Densron 


Lord Charnwood 


Lorp CHarnwoop, who died on February 1 at 
the early age of fifty-three, and who made some 
notable contributions to the study of physiological 
optics, and particularly binocular vision, was the son 
of the first Baron Charnwood and Dorothea May 
Roby A product of Eton and Balhol he later 
trained as a mechanical engineer, becoming the chief 
engmeer of Bamford-Martin, the onigmal makers of 
the Aston-Martin car. During the War he became 
interested m problems connected with the trainmg of 
range-takers, using stereoscopic range finders. This 
gave him his first opportunity of carrying out experi- 
mental work on vision. Eventually he qualified as 
an ophthalmic optician, becommg a Fellow of the, 
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British Optical Association, and afterwards an 
Honours Fellow of the Worshipful Company of 
Spectacle Makers 

He practised m London and jomed the staff of 
the London Refraction Hospital, where much of bis 
research work was carried out. Lord Charnwood was 
the first recipient of the new higher diploma of the 
Worshipful Company of Spectacle Makers, and was 
awarded the Master’s prize for his thesis on bmocular 
vision He was awarded an honorary diploma m 
orthopties by the British Optical Association m 1952, 
and the Research Medal of that body m 1954. 

He was also a lay Fellow of the Royal Society of 
Medicine, a Fellow of the Physical Society, and of 
the Royal Microscopical Society. He was a Fellow 
of the American Academy of Optometry, and had 
lectured widely m the United States. His output 
durmg these eight years was outstandmg, as the 
followmg will show 

Lord Charnwood described his research as a 
"record of unrelated small attacks on a number of 
facets of the problem of how the bram contrives to 
drive the two eyes m double harness". His most 
unportant work was probably his “Essay on Bm- 
secular Vision", pubhshed ın 1950, but his paper on 
*"Retinal Shp”, read at the International Optical 
Jongress m 1951, and reported m the Transactions, 
vas of an equally high standard. Other work carried 
xut by him was described in a number of contributions 
;»etween 1947 and 1952. These included “Some 
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Zoology at Bedford College, London: 
Prof. N. Millott 


Pror Norman Mirnnorr, who succeeds Prof H 
Wunro Fox m the chaw of zoology at Bedford 
Yollege, University of London (see Nature, 174, 
387, 1954), ıs a graduate of the University of 
Sheffield. His early work, on the morphology and 
yhysiology of the gastropod molluse Jorunna, com- 
;xeted durmg the period of his first university 
vppomtment as demonstrator m the University of 
Manchester, was accepted for publication by the 
Royal Society and its excellence recognized by the 
ward, ın 1936, of the Rouse Ball Studentship at 
Crinity College, Cambridge. Under the influence of 
ihe Cambridge experimental school, Prof. Mullott 
vegan his investigations of the form and properties 
X the visceral nervous system of the earthworm 
‘“umbricus and of the nervous control of secretion, 
he results of which were published m a series of 
vapers 1n. the Proceedings of the Royal Society. Durmg 
he War, Prof. Millott served as & signals officer in 
he Royal A: Force and on demobilization returned 
o Manchester, first as a lecturer and later as a reader 
n zoology. When m 1947 apphcations were mvited 
or the chair of zoology in the newly founded 
Jniversity College of the West Indies, Prof Mullott, 
iow well known as a stamulatmg teacher and for the 
mignahty and high quahty of his research work, 
vas selected for the important task of organizing the 
Jepartment of Zoology, and, in consultation with 
he University of London, of devismg courses sut- 
ible for overseas students taking the B.Sc. degree of 
„ondon. In this he has been conspicuously successful. 
Durmg his eight years m the West Indies, Prof 
Milloté has, moreover, not only mamtamed his 
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Anomalies of Bmocular Vision", a paper read at the 
London Refraction Hospital Congress, 1947, and 
“Notes on Prolonged Occlusion” (Opiecran, August 8, 
1947), followmg Marlow’s work on this subject This 
was afterwards extended to inelude the treatment 
value of occlusion m binocular imbalance, described 
in a paper, ‘The Diagnostic and Therapeutic Use 
of Monocular Occlusion” (Brit J Physiol Optics, 
January 1951), and & number of papers m The 
Ophcowun, mcluding one on the "Mathematical 
Analysis of Bmocular Vision” (Jan. 30, 1948). 

An interestmg and unusual contribution was his 
"Influence of Alcohol on Fusion” (Brit J Ophthal- 
mology, 1950), m which he demonsirated the_ 
reduction of the fusional reserves under the 
mnbibition of alcohol, and suggested that some com- 
parable intoxication might be the means whereby 
such illnesses as measles and whoopmg cough 
precipitate squints. He had a communication on 
Natwe of August 26, 1950, on the “Effect of Posture 
on Involuntary Eye Movements”. 

Lord Charnwood's final contributions, “Stereopsis 
in the Presence of Diplopia” and “Fusion m Binocular 
Vision”, a criticism of Asher’s suppression theory, 
were both produced m 1954 and pubhshed m the 
British Journal of Physiological Optics a few months 
before he died 

By his death, the optical profession has lost an 
outstanding figure, and he leaves behind him many 
friends G H Gigs 


d VIEWS 


contacts with British universities but also has spent 
much of his vacation time visiting and working, in 
American universities and laboratories. His experi- 
ence and qualities will ensure him & warm welcome 
from his future colleagues m Bedford College and 
from fellow zoologists throughout the University of 
London 


James Clayton Prize for 1954: 
Hinton, FR S. 


Tue James Clayton Prize for 1954 of the Institution 
of Mechanical Engineers has been awarded to Sir 
Christopher Hinton for his pioneer work in applying 
the results of nuclear research to the production of 
fissile material and mdustrial power, communicated 
m part m a lecture delivered to the Institution of 
Mechanical Engineers durmg 1954 By the terms of 
the will of the late Mr James Clayton, not less than 
one-quarter of the annual mcome accruing from’ the 
James Clayton Trust Fund shall be awarded as a 
prize to a member, associate member, graduate or 
student of the Institution for a contribution dumng 
the year to modern mechanical engimeermg science 
by way of research, mvention or expermmental work, 
or by a treatise or paper on’a modern mechanical 
engmeering subject, or by orgmality m design, or 
by service to mechanical engmeermg. The sum of 
£1,620 was available for the 1954 award 


Sir. Christopher 


Expenditure by the Department of Scientific and 
Industrial Research 


REPLYING m the House of Commons to questions 
regarding grants to research associations, Mr J. R. 
Bevins, Parhamentary Secretary to the Ministry of 
Works, as representing the Lord President of the 
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Council, stated on January 28 that about £40,000 of 
the additional £91,000 allocated to research associa- 
tions by the Department of Scientific and Industrial 
Research durmg the present financial year 1s for 
providing mereased grants for a number of existing 
associations and initial grants to the Chalk, Lime and 
Alhed Industries Research Association, the British 
Steel Castings Research Association and the Timber 
Development Research Council. The remamder is 
for capital grants to the Electrical Research Associa- 
tion and the Production Engmeermg Research 
Association. On February 1, Mr. Bevins added that 
an the financial year 1950-51 capital grants of 
£271,000 were made to research associations, m 
1951-52, £53,000, in 1952-53, £17,000, in 1953-54, 
£2,000 It was expected to make no capital payments 
m the present financial year. [ndustries were asked 
to undertake to raise special contributions over and 
above ther normal revenue contributions to the 
research associations, and the estimates of the total 
cost have to be submitted to the Department of 
Scientific and Industrial Research for approval He 
also referred to the special surveys of the resources, 
facilities and programmes of the leather, cast on 
and ceramics research associations, which were 
carried out as an expenment m 1950-51, a survey 
of the work of the British Scientific Instrument 
Research Association has just been started. 

The affairs of the Department of Scientific and 
Industrial Research were agam the subject of ques- 
tions m the House of Commons on February 8 Mr. 
Bevis stated then that only about five per cent of 
the Department's work 1s directly undertaken for 

. defence, and that 1s normally paid for by the Defence 
Department. In a written answer, he said that the 
staff establishment at the Fuel Research Station in 
1953-54 was 292 and the expenditure £268,535, com- 
pared with 311 and £295,550, respectively, m 1954— 
55. Asked for an estimate of the expenditure of the 
Department m terms of 1946 values, he gave the 
followmg figures for gross expenditure based on the 
price index for all consumer goods and services 
calculated by the Central Statistical Office annually. 


1944-45 — £1,491,000 1949-50 £3,662,000 
1945-40 1,685,000 1950-51 ,019,000 
1946-47 2,208,000 1951-52 4,035,000 
1947-48 2,825,000 1952-63 4,085,000 
1948-49 3,198,000 1953-54 4, 076,006 


Referring to the Geological Survey, he said that 
about 60 per cent of England and Wales, 90 per cent 
of Scotland and all Northern Ireland have been su- 
veyed m detail, but he could not state when the 
survey would be completed 


Earth Tremors in Quetta 


A swarm of strong earth tremors, about forty in 
number, starting about February 13 and contmumg 
on February 20, has affected the district around 
Quetta. Damage to the water supply system and a 
temporary breakdown of electricity supphes and 
telephone communications are reported, and there 
has been damage to property, with some fatal 
casualties There 1s some apprehension in the dis- 
trict, smce many remember the earthquakes of May 
1935 when some twenty-five thousand people were 
killed 


Journal of the West African Science Association 


BzrogE the Second World War, some excellent 
scientific work was done m the British West African 
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territories , but the number of research workers was 
small, they were mostly in government service with 
much of ther tme taken up m routme work, and 
there was little difficulty m findmg an outlet for the 
publication of results m the existing Journals Since 
the War, the establishment of the new University 
Colleges in the Gold Coast and m Nigeria, and the 
development and expansion of the imdependent 
research institutes dealing with trypanosomuasis, 
virus diseases, cocoa, oil palms, fisheiies, eto, has 
greatly mcreased the volume of original work, at a 
time when existing journals are crowded and pub- 
leation of new work is often long delayed <A new 
publication, the Jow nal of the West African Scwnce 
Association (1, Part 1, October 1954. Pp. 72+ 
l plate. London Charles Knight and Co, Ltd. 
21s per vol (2 parts)) 1s mtended to serve as an 
outlet for work dealing with West Africa as a whole 
It 1s well produced (printed m England), and the 
papers m the first number reach the standard required 
by most established journals They cover a wide 
field—the geography of Nigeria’s coastlme, the 
geology of the Achimota College cricket field, land 
utilization, check lists of molluscs and seaweeds, new 
records of flowermg plants, and a review of recent 
work on sou fertility. It ıs stated that one reason 
for produemg this new journal 1s that ‘ib 1s con- 
venient for research workers to have their papers on 
this area, readily available within one journal”. This 
ean only be true to a lmuted extent. If reviews of 
interest to scientific workers generally are to form 
the journal’s mam contents that will be true, and 
the paper on soul fertility (by P. H. Nye) fulfils this 
object, but the other papers are more specialized, 
and ıt is difficult to magme that many members of 
the West African Science Association will read more 
than one or two with interest or understanding 
Research as a whole i: bound to be specialized, 
however much this may be deprecated, and by 
trymg to cover too wide a field this journal might 
defeat 1ts object. However, West Africa 1s developing 
rapidly and there 1s certainly room for this and more 
journals like ıt, 16 ıs probable that as i6 grows ıl 
wil be necessary to divide 14 into various section 
dealng with different subjects, and perhaps later or 
1t will become the parent of a distinguished family o 
scientific publications. 


Bulletin of the Research Council of Israel 


Tum Israel Research Council was set up some year 
ago to organize and stimulate research in all branche 
of science and technology and to co-ordmate th 
work of the many scientific institutes ın the country 
The Bulletin of the Research Council of Israel 1s put 
hshed quarterly (Jerusalem: Israel Scientific” Pres: 
Annual subscription, 1£4.000, 5.50 dollars) and cor 
tains origmal papers as well as prelimmary cor 
munications m the form of “Letters to the Editor’ 
Papers are submitted m English or French, an 
summaries of them are collected together at the bac 
of each issue, where they can be easily consultec 
Volume 4, No 1 (June 1954) contains nmeteen paper 
of which several are on biochemical or chemical topic: 
Three of these papers are contributions from America 
laboratories and the rest are from workers in th 
Hebrew University, the Israel Institute of Teck 
nology, the Weizmann Institute or other laboratorie 
in Israel. L. Picard, of the Israel Geological Institut 
has written an interesting article on the structur: 
pattern of Palestme, and there are two papers: 
technological interest as well as others on botanic. 
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and zoological subjects. The standard of the articles 
appears to be high, and the journal itself 1s well 
produced. A whole section of this issue of the 
Bulletin reports the proceedings of the Israel Chemical 
Society by giving adequate abstracts of the com- 
munications m morgamic, organic and physical 
chemistry which were delivered. There is also a 
biographical sketch of Prof. Andor Fodor, on the 
occasion of his seventieth birthday, to commemorate 
his long association with the Hebrew University and 
with the development of scientific work m Israel 


Research Essay Competition - 


THe Scientific Advisory Board of Research has 
decided for the third successive year to organize a 
“Science 1n Industry" essay competition The pur- 
pose of the competition 18 to encourage scientists to 
take greater mterest m the problem of presenting 
the results of scientific research work to people less 
lughly quahfied than themselves. It will be i» two 
parts The first part sims at directing attention to 
the problem of the scientist m communicatmg with 
the industrial policy-maker. Often, the board of 
directors of an mdustrial firm contams no member 
with scientific or technical tramung Scientists must 
learn how to put forward the case for the develop- 
meni or investigation of some new scientific process 
or project m terms which a technically unqualified 
board can appreciate. Competitors are required to 
make their case m an essay of about three thousand 
words in length Prizes amounting to £200 are to be 
awarded for this part of the competition In addition, 
the author of the best essay will rece:ve a special 
new award to be known as the Waverley Gold Medal 
The second part of the competition requires the 
scientist to discuss one of four set subjects m a 
manner suitable for publication m a general news- 
paper The prizes for this part of the competition, 
amounting to £150, are to be awarded by the Sunday 
Times Further mformation can be obtamed from 
the offices of Research, 88 Kingsway, Londen, W C 2 


Endeavour 


“MAINTAINING its standard of excellence, the latest 
number of the journal Endeavour (issued by Imperial 
Chemical Industries, Ltd) contams some - mter- 
esting and important articles Sir Macfarlane Burnet, 
for example, exammes the riddle of the mfluenza 
virus and shows that growmg knowledge of the 
influenza virus leads to the conclusion that, while this 
has distinct antigenic, enzymic and genetic properties, 
ib is at the same time chemically indistinguishable 
from fragments of the cytoplasm of the cells in which 
ib is & parasite, this conclusion is of fundamental 
importance, not only m devisng new methods of 
attackmg what can be a very deadly disease but also 
for understanding the structure and function of the 
vertebrate cell Dr Charles Singer describes some of 
Robert Hooke’s brilhant contributions to biology, 
and Dr. E N. Wilmer discusses the sensation which 
human beings call "white". “Storms m the Iono- 
sphere" is the subject of an article by Sır Edward 
Appleton, while the place of James Muspratt and his 
family m the British heavy chemical mdustry 1s 
considered by Dr. D. W. F. Hardie. Dr A. Frey- 
Wysshng deseribes some information collected by the 
use of the electron microscope m plant cytology, 
and Prof. Munro Fox surveys the prmerpal types of 
coloration m animals and is supported by some 
colour photographs which have been faultlessly 
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Research in the Social Sciences 


Tae National Institute of Economie and Social 
Research has agam published rts Register of Research 
m the Social Sciences. This follows the plan of the 
ten previous numbers, although two substantial 
changes have been made. The first has been to cut 
down drastically the amount of repetition of mforma- 
tion that has already been recorded m previous 
issues This will mean that, for fuller mformation 
about research items that have already been reported 
m a previous Register, the user must consult that 
issue, the reference back is given in each case New 
information about work m progress or work newly 
completed has been meluded The second change 
has been to revise the section of the classification 
dealmg with economics The new classification 
replaces one that had become progressively less suit- 
able as a means of classifymg contemporary research 
in Great Britam The year 1953-54 shows a sub- 
stantial increase in the number of new research 
projects that have been reported, the total havmg 
rsen from 201 in 1952-53 to 291 m the current 
Register This mcrease ıs largely the consequence of 
the impact of the Conditional Aid economic and 
social research programmes in Great Britam. These 
new programmes, supported by funds derived from 
the United States, have provided finance for about 
sixty of the new inquiries reported here The pro- 
grammes are designed to encourage and expand 
research of all kinds into factors affecting the 
efficiency of the national economy Thus nearly 
half the economic research recorded here mto 
business structure and functioning, monopoly and 
competition, productivity and efficiency, 1s supported 
by Conditional Aid, ıt also provides funds for a 
quarter of the work m industrial relations and 
menagement. 


City of Manchester Public Libraries : Report for 
the Year 1953-54 


THe hundred and second report of the City of 
Manchester Pubhe Libraries Committee (pp. 16+ 
28 +35-+-4 plates, Manchester Public Libraries, 1954) 
covers the year ended March 31, 1954, but records 
the death of the City Librarian, Mr. Charles Nowell, 
on August 9, 1954, while the report was in preparation 
Although the reference libraries continued to attract 
more readers—627,847 in place of 602,528 the previous 
year, with an merease m the issue of books from 
719,361 to 769,917—fewer books were borrowed from 
the lending libraries, and the total number of volumes 
issued to readers decreased from 6,241,375 to 
5,929,621. The addition of 102,115 volumes brought 
the total stock to 1,095,333, of which 663,074 are 
available for loan A census of users of the central 
hbrary during 9 a m -9 p m. was made on March 30, 
1954, and the results are detailed in & summary 
accompanying, like the usual statistical summary, 
the annual report. Of 4,156 entermg the hbrary, 
3,080 completed the census form as requested of 
689 users of the reference hbrary, 237 lived in Man- 
chester and 452 elsewhere , 1n the commercial library 
there were 192 Manchester residents to 305 outside 
the City boundary, m the technical hnbrary the 
proportion was 123 to 170, and m the central 
lending library, as might be expected, there were 
816 Manchester residents to 314 non-residents. Of 
those visiting the periodicals room, 143 were Man- 
chester residents and 120 from outside the City 
boundary, for the Henry Watson muse library the 
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corresponding figures were seventy-two and eighty- 
five, respectively, while eight readers visitmg the 
special collections were non-residents of Manchester 
and three residents. Following the publication of 
the Manchester Jomt Research Council’s survey, 
“Science and Industry”, the 225 firms participating 
in the survey were circularized with a brief statement 
of the services offered by the technical library, 
which now holds 86,572 volumes, and a selection of 
the latest publications A large proportion of the 
inquiries received were connected with technical 
research or development The number of readers 
using the library 1noreased by 4,812 to 150,388, and 
the number of periodicals consulted increased, 
although the number of books used decreased slightly 
Stress 18 laid on the importance of co-operation in 
this field and on the cost of scientific and technical 
books, which durmg the year averaged 40s 8d per 
volume. 


Nitrogen Metabolism of Groundnut Plants 


-~ L. FowpEN (Ann. Bot., 18, 72, 417, 1954), m an 
mvestigation of the nitrogen metabolism of Arachis 
hypogaea, has considered m some detail the role of 
y-methyleneglutamme and y-methyleneglutamic acid 
—two new compounds which are apparently not 
widely distributed m plants, as are, for example, 
asparagine and glutamme. The evidence that 
y-methyleneglutamine was not present m ungerm- 
mated groundnut seeds and that y-methylene- 
glutamic acid could not be detected m an acid 
hydrolysate of arachin, the principal reserve protem 
of groundnut seeds, suggested the possibility that 
important differences may be encountered between 
the roles of the new amide m groundnut plants and 
those of asparagme and glutamme in other species. 
The changes ın various nitrogenous fractions durmg 
the growth of groundnut seedlings ın the dark were 
compared with those occurrmg 1n seedlings grown n 
the hght. The distribution of amides and acidic 
amino-acids in the various organs of young and 
mature plants has also been studied quantitatively, 
and observations have been made upon the amino- 
acids present in developing fruits. The author 
discusses the possible pathways of synthesis and the 
functions of these two substances m the groundnut 
plant. 


pan Waves in a Medium with Two Surface 
ayers 

Tue problem of the propagation of waves of Ray- 
leigh type m a uniform semu-infinite elastic medium 
with two uniform surface layers has been solved by 
R. Stoneley, m a paper entitled “Rayleigh Waves m 
a Medium with Two Surface Layers" (Mon Not Roy. 
Astro. Soc, Geophys. Supp, 6, No. 9, 610, 1954). 
The waves are dispersive, and the wave velocity 
equation turns out to be a determinant of the tenth 
order Various tests on the equation proved it to be 
satisfactory for example, by making infinite the 
thickness of the surface sheet 16 1s possible to derive 
the velocity equation for waves in an internal 
stratum, and by makmg the thickness of either 
sheet zero, the known equation for the velocity of 
Rayleigh waves in & medium with a single surface 
layer is obtamed If the wave-length is very small, 
the determinant reduces to the product of three 
determinants, which, equated in turn to zero, are 
the velocity equations of very short Rayleigh waves 
at the free surface and of very short waves of Ray- 
leigh type at the two interfaces. Dr. Stoneley intends 
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to give the results of a numerical solution of tl 
wave equation at & later date, as well as a discussic 
of the application of the results to the actual surfa 
waves of earthquakes. 


“The Rationalist Annual” 


Among the articles contributed to “The Rational: 
Annual" for 1955 (pp. 81. London C. A. Wat 
and Co, Ltd, 1954. Cloth, 5s., paper, 2s 6d) a 
the late Sir Arthur Keith’s comparison of Darw. 
and Locke as philosophers, ‘“Darwin’s Place amor 
Philosophers”. Sir Arthur claimed that if Locke 
accepted as a philosopher, Darwin must be regarde 
as one too, and he added that Darwm was the on 
philosopher known to him who could help m ti 
interpretation of the problems of nationality ar 
war which vex our modern world. Mrs Margar 
Knight suggests that good and evil and joy an 
pain, are reconciled, m the only sense in which the 
reconciliation 1s possible, on the æsthetıe plane ; bi 
her essay seems to touch the experience of tl 
scientist, as such, less than those of Prof. Morr 
Gunsberg on “Durkheum’s Theory of Religion” an 
Prof. J. B. S Haldane on “The Origm of Purpose’ 
Prof. V. Gordon Childe writes briefly on “The Ston 
Age comes to Life", E. H Hutton on ‘Religion an 
the Physicists”, Antony Flew on “The Third Maxim’ 
an analysis of the reason J B S. Haldane once gav 
for not being a materialst, Bertram Joseph on “Th 
Renaissance Mind" and Ernest Gellner “On Bem 
Wrong”. 


Microwave and Radio-frequency Spectroscopy 


Tae Faraday Society will hold a General Dis 
cussion on "Microwave and Radio-frequeney Spectro 
scopy” ın the Department of Zoology, University o 
Cambridge, durmg April 4-6. The programme wil 
be in four parts, at each of which a general mtro 
duction will be given by the person shown muero 
wave spectroscopy (Prof H. OC Longuet-Higgins 
University of Cambridge), microwave absorptioi 
(Dr T M Sugden, University of Cambridge) 
nuclear magnetic resonance (Prof. H. S Gutowsky 
University of Ilhnois) , and quadrupole spectroscop: 
(Prof B. P. Dailey, Columbia University) Twenty 
threegpapers will be read, and advance proofs will b 
eirculated about the middle of March. Application 
for accommodation must be made by March 23 
Further information can be obtamed from the 
Secretary, Faraday Society, 6 Gray’s Inn Square 
Gray’s Inn, London, W.C 1 


Summer School of Welding 


Tux fifth Summer School of Welding organized by 
the Biiish Weldmg Research Association will be 
held at Ashorne Hill, near Leammgton Spa, Warwick. 
shire, during June 27-July 2 The School will take 
for xis basic theme ‘Welding Developments in 
British Industry”, and has been devised to cover 
various aspects 1n logical sequence durmg the course 
As m previous years, lectures of general interest will 
be given in the morning, and lectures of more 
specialized interest in the afternoon To meet par- 
ticular requirements, the course will be divided int 
the followmg groups A, pressure vessels, B, trans 
port, C, shrpbuilding, D, specialized welding tech- 
niques. It ıs possible that an additional group on 
“Inspection and "Testing" will also be meluded 
Further mformation can be obtamed from the 
Organizing Secretary, Summer School of Welding, 
BW.RA, 29 Park Crescent, London, W 1 
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The Night Sky in March 


Furt moon occurs on March 8d. 15h 4lm, U.T, 
and new moon on March 24d. 03h 42m. The followmg 
conjunctions with the moon take place March 4d. 
10h, Jupiter 2° N , March 13d. 22h., Saturn 6° N , 
March 21d 02h, Venus 4° S , March 22d llh, 
Mercury 7°S , March 27d 11h, Mars 3°S , March 
31d 16h, Jupiter 2° N. Mercury uses a little before 
6h up to the middle of the month, and about 5h 
30m at the end of the month—only a quarter of an 
hour before sunrise—and ıs unfavourably placed for 


- observation durmg the whole of March Venus rises 


about 5h up to the middle of the month, and an 
hour before sunrise on March 31. It will be con- 
Spicuous in the eastern sky and will become more 
easily observed in the northern hemisphere owing 
to. its mcreasmg northerly declination, the visible 
portion of its illuminated disk mereases from 0 651 
to 0 753, and its stellar magnitude varies from 
—3 7 to —3 5 between March 1 and 31. Mars rises 
at 22h. 30m during the month, its eastward move- 
ment in Aries brings it close to 93 Arets about 
March 26, and durmg the month its stellar mag- 
mitude varies from 1 4 to 1 7, largely owing to its 
distance from the earth mcreasmg from 176 to 197 
million miles Jupiter, visible throughout the night 
and early morning hours, sets at 5h, 4h and 3h. on 
March 1, 15 and 31, respectively , its decrease in 
brightness from magnitude —2 to —1 8 1s due to its 
distance from the earth mereasing from 424 to 464 
million miles during the month. Saturn rises at Oh 


“10m, 23h. 10m and 22h. 05m on March 1, 15 and 


31, respectively, and lies rather low m Libra, stellar 
magnitude 0 6-0 5, the small increase in brightness 
resulting from its distance from the earth decreasing 
from 886 to 848 millon miles Occultations of stars 
brighter than magnitude 6 are as follows, observations 
being made at Greenwich March ld 22h 02 6m, 
99 Tau (D), March 2d 23h 59 7m, 1 Gem (D), 
March 10d 21h. 33 5m, 370B, Vn (R), March 28d 
19h 09 6m, 284B, Tau (D), March 28d. 21h 
53 4m, « Teu (D), March 31d. 22h 49 7m , g Gem 
(D), where D and E refer to disappearance and 
reappearance, respectively. Vernal equinox occurs 
on March 21d 10h 


Announcements 


Dr H G Tavron, director of research of the 
British Welding Research Association since 1947, 
has been elected president of the Society of 
Engineers. 


Dr GERHARD HERZBERG, director of the Division 
of Physics of the National Research Council of 
Canada, has been elected an Honorary Fellow of the 
Indian Academy of Sciences “in recognition of his 
scientific emmence and of his outstanding con- 
tributions to knowledge” 


Tug second Marjory Stephenson Memorial Lecture 
arranged by the Society for General Microbiology 
will be given by Prof C B Van Niel, of the Hopkins 
Marie Biological Station, Paexfie Grove, California, 
at the Royal Institution, Albemarle Street, London, 
on April 18, at 6 pm He will speak on "Natural 
Selection ın the Microbial World" The Lecture is 
open to the public. 


Tus US Administration has asked the National 
Academy of Sciences to appoint a committee to advise 
on the formulation of Federal Government policy 
idealing with the relations between questions of loyalty 
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and the awarding of grants and contracts m support 
of unclassified scientific research 


Dre. F W G Warm, CB.E, chief executive 
officer of the Commonwealth Scientific and Industrial 
Research Organization, Australia, has been mvited 
by the Government of Egypt to advise ıt on the 
organization of scientific research in Egypt Dr. 
White will visit Egypt under the xgis of the Unesco 
Technical Assistance Programme for Egypt 


SxwcE the Princess Alice appeal for a millon pounds 
for the University College of the West Indies was 
made on January 15, more than £400,000 has been 
offered ın the form of donations and covenants (see 
also Natwe of February 19, p. 328) The money is 
to be used for the establishment and endowment of 
teaching and research scholarships, bursaries, etc., & 
chapel and for general purposes. 


A CONFERENCE to commemorate the jubilee of the 
announcement by Albert Emstem in 1905 of the 
theory of relativity will be held this summer at 
Berne under the presidency of Prof. W. Paul: (Zurich). 
Prof. A Mercier (Institute of Theoretical Physics, 
University of Berne) will act as secretary for the 
conference Several authorities on cosmology, unified 
field theories, etc , have been mvited to give addresses 
or take part m the scientific discussions 


Tue Universities Federation for Animal Welfare 
wil hold 1ts Easter congress ın St Patrick’s Hall, 
University of Readmg, durmg April 1-4. The fee for 
the congress, which meludes full board and all 
expeditions, is 3 guineas (students 30s) | Apphea- 
tions should be addressed to Miss M. P. Williams, 
UFAW, "7a Lamb’s Condut Passage, London, 
W.C 1, from whom further information can be 
obtained. 


Tae Mimstry of Agriculture and Fisheries and the 
Department of Agriculture for Scotland propose to 
award, for che academic year beginning on October 1, 
a lmted number of postgraduate scholarships in 
agricultural economics, husbandry, statistics and 
agricultural and dairy engmeering The closmg date 
for appleations ıs March 31 Further information 
can be obtamed from the Secretary, Ministry of 
Agriculture and Fisheries (Research Branch), 1-4 
Cambridge Terrace, Regent’s Park, London, N W.1, 
or the Secretary, Department of Agriculture for 
Scotland, St. Andrew’s House, Edinburgh 1. 


A Sus-SECTION of the University and Research 
Section of the Library Association has been formed, 
the object of which is to foster the formation, 
growth and usefulness of hbraries in colleges of 
technology and further education The commuttee 
consists of the followmg Chairman, L L. Ardern 
(Manchester College of Technology) , V4ce-Chawman, 
E G Baxter (Coventry Technical College) , Honorary 
Secretary, G. H. Wmrght (Westminster Technical 
College), Honorary Treasurer, E R. Yescombe 
(Northern Polytechnic, London), Members, F. C 
Adey (Leicester Colleges of Art and Technology), 
O M. V. Argles (Hatfield Technical College), J. Fry 
(Cardiff Technical College) and E. E McColvin 
(Regent Street Polytechnic, London) Further 
information can be obtamed from the honorary 
secretary, Gordon H. Wright, Greenway Court, 
Hollngbourne, Kent 


A MEMORIAL service for the late Sir Edward 
Mellanby will be held at the church of St Martm- 
-bhe-Fields, London, at 11 380 am on March 17 
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THE NUFFIELD FOUNDATION 
ANNUAL REPORT 


i pes ninth report of the Nuffield Foundation* 
covers the year ended March 31, 1954, when the 
Foundation’s second five-year programme terminated, 
m which allocations totallimg £594,302 brought the 
total of grants durmg the qumquennium to more 
than £3 milhon, and that since the Foundation was 
established m 1943 to more than £5 million Grants 
in the Umted Kmgdom durmng the year meluded 
£18,938 from the Foundation’s uncommitted re- 
sources, or ‘free fund’, £104,450 for biological studies 
and £120,445 for sociological studies. £189,428 was 
allocated for research m the Commonwealth overseas, 
£46,400 for research mto practical problems, £51,080 
for the care of old people, £46,178 for miscellaneous 
projects and £27,226 for the continuation of its past 
programme, while a further £10,000 was allocated 
to the Oliver Bird Fund 

Reviewing first, however, the past quinquennium 
as a whole, the report notes that of £3,031,526 
allocated m 1949-54, £441,897 was for biological and 
£376,188 for other scientrfic studies and £416,555 for 
social research m the United Kingdom £396,080 was 
for the care of old people and £146,070 for research 
on rheumatism, while the programme of traming and 
travelling fellowships and simular awards received 
£515,056 Durmg the quinquennium, while continuing 
1ts provision of scholarships designed to encourage 
travel for study withm the Commonwealth, the 
Foundation has thought ıt opportune to extend help 
for research to institutions and people im overseas 
parta of the Commonwealth, where private-adventure 
money is more keenly needed, sought and valued. 
The latest allocation has been one of £250,000 for 
certain university colleges ın the Colonial territories, 
and the Foundation hopes that on an expanding 
scale 1$ may devote its attention to overseas parts of 
the Commonwealth, where growth is still young and 
vigorous and experiment is necessarily the order of 
the day. 

Another mnovation durmg the quinquennium has 
been the decision, m the hght of an mvestigation 
mto hospital functions and design, to establish for 
ten years a division for architectural studies as part 
of the Foundation’s headquarters organization. The 
immediate programme of the new division meludes 
the study of children’s hospitals, research laboratories 
and farm buildings. 

During the coming five years, the Foundation hopes 
to make its major contribution to the support of 
research m the United Kingdom m science, medieme 
and technology. In science its present preference 
and programme for biology will contmnue but on a 
reduced scale, and withm the natural sciences the 
Foundation will be watchful for opportunities of 
encouragmg those workers capable of devismg the 
new concepts tools or techniques from which un- 
predictable, but mvaluable, advances may ensue In 
medieme, the Foundation intends to build up further 
two or three existing centres of research on the 
chronic rheumatic diseases and will maintain a special 
interest ın investigations mto the causes of those 
mental and physical defects which throw so heavy 
a burden on the family and the community. In 


* Nuffield Foundation Report for the year ended 31 March 1954 
Pp 141, (London Nuffield Foundation, 1954 ) 


technology, besides agriculture, architecture, food 
and domestic science, the application of science to 
mdustry and fundamental applied science, the 
Foundation is ready to retam an mterest in the 
shortage of scientists and able persons generally, and 
particularly in the shortage of science teachers in 
schools. 

In the social sciences, the Foundation will be con- 
cerned to encourage fundamental research as well as 
studies of major social developments effected by 
legislation or silar means, urban studies, further 
work on social mobility and the problem of local 
government. Besides encouraging the collection and 
collation of facts about old people, the Foundation 
will be ready to assist research m the employment of 
elderly workers and into the process of agemg. All 
the current fellowship schemes are bemg continued , 
but some will be replaced during the qumquennium 
by new and experimental schemes. 

Both new grants from the Foundation's 'free fund' 
durmg the year are m the medical field £6,000 for 
accommodation for a gastro-enterological research 
centre at the Central Middlesex Hospital, and £2,500 
to the Department of Surgery at the Postgraduate 
Medical School of London for the construction of a 
second and improved heart-lung machine. An 
additional £5,000 has been allocated to the Mathe- 
matical Laboratory, University of Cambridge, for the 
construction of an electronic calculating machine and 
a further £5,000 reserved for another year. 

In the biological sciences, grants were made for 
twelve new projects and for ten additional or renewed 
projects. New grants include £12,000 over four years 
to the Department of Botany, The Queen's University, 
Belfast, for quaternary ecological studies, £10,000 
over five years to the Botanical Society of the British 
Isles towards the preparation of a distribution atlas 
of British flowermg plants, and £10,000 to the 
Cavendish Laboratory, University of Cambridge, for 
the purchase of an electron microscope of high 
resolving power; £4,300 over two years for work on 
population genetics at the Department of Social and 
Preventive Medicine, The Queen's University, Belfast, 
£3,200 over four years to the Department of Zoology, 
University of Edinburgh, for speciel equipment and 
technical assistance m work on developmental 
energetics, and £2,500 a year for three years for 
additional research assistance and materials for the 
work on vitamin A and the metabolism of sterols m 
the Department of Biochemistry, Unversity of 
Liverpool. An additional £1,500 has been contributed 
to the biophysical work at the Wheatstone Physics 
Laboratory, King’s College, University of London, 
£2,400 over three years for research at University 
College, London, on electrical changes in central 
nervous tissues, a further £7,950 over three years 
for the mvestigation at University College, London, 
into proliferation and morphogenesis m the adult, 
and a renewed tapermg contribution of £2,40 
a year for the first three years and £1,200 a year 
for the last two years for the work on cell biology, 
at the Strangeways Research Laboratory, Cam- 
bridge. Further sums of £2,000 a year for equip-, 
ment and materials and £650 a year for two years, 
for an additional assistant physicist have been, 
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offered to the Department of Physics Applied to 
Medicme, Middlesex Hospital Medical School, for the 
study of the mmeral activity of adrenal steroids. 

Six of the twelve grants made for sociological 
studies durmg the year were new. One of those, of 
£4,500 over two years, is for an mquiry bemg con- 
ducted by the Institute of Community Studies, 
London, into various aspects of ageing in relation to 
family life and care within the family. Another, of 
£3,000 a year for three years, is to the Institute of 
Education, University of London, for an inquiry into 
the social characteristics of the teaching profession, 
including the changing geographical and social sources 
of recruxtment to the teaching profession m England 
and Wales, and the relation of its origins to character- 
istic features of iis way of hfe A grant of £3,000 
over two years has also been made to the Royal 
Institute of Public Admmustration for an inquiry into 
alternative sources of local revenue the results of 
which should greatly assist in deciding upon the 
character of the local government reforms required in 
Britam Two grants have been made to the Institute 
of Social Anthropology, University of Oxford: one 
of £1,000 for a study m Cyprus and the other of 
£1,500 over three and a half years for a structural 
analysis of the State of Israel, with special regard to 
its position as a Middle Eastern nation. 

Renewed or additional grants m this field include 
£3,600 over three years for research of the ‘opera- 
tional’ type at the Department of Social Science, 
University of Liverpool, for the continuation of 
studies on community and race-relations A grant 
of £10,000, tapermg from £3,600 in the first year to 
£400 in the fifth, has been offered to the Division 
of Research Techniques, London School of Economics 
and Political Science, for current field-research on 
methods of reduemg the cost of random samphng, 
the variability between interviewers, the design of 
questionnaires and social classifications and ther use 
in samplng mquiries £8,000 goes to the Institute 
of Statistics, University of Oxford, for a third national 
survey of mcome and savings and a further £2,500 
over two years to the Department of Psychology, 
University of Reading, for contmumg its work on 
visual aids to learnmg. A renewed grant of £2,000 
a year for two years to the Department of Town 
Planning, University College, London, will enable the 
main results so far reached in case-studies of three 
local planning authorities to be tested agamst com- 
parable material from other authorities 

Of two new grants from the Olver Bid Fund 
made during the year, one of £20,000 (since mereased 
to £27,000) is to provide and furnish a new buildmg 
for the Rheumatic Unit at the Northern General 
Hospital, Edinburgh, while since the end of the 
financial year covered by the report the Foundation 
has offered a further £70,000 over eight years to the 
Rheumatism Research Centre at the University of 
Manchester, £8,000 to the Univeisity of Sheffield for 
a research fellowship in the Sheffield Centre for the 
Investigation and Treatment of Rheumatic Diseases 
and £6,000 to the Oxford Regional Hospital Board 
for work on the pathogenesis of rheumatic diseases 
at the Rheumatic Diseases Research Centre, Stoke 
Mandeville Hospital 
' Apart from the grants for new developments in 
university colleges ın the Colonial territories already 
noted (and which for Ibadan and the West Indies 
have already led to agreed schemes), the Foundation 
allocated £19,821 durmg the year for expenditure, 
preferably on biological research, m Australa, New 
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Zealand and South Africa, and £20,475 for four pro 

jects ın other parts of the Commonwealth. The forme 
includes £2,480 over two years to the University of 
Sydney for fundamental work m the Department of 
Organic Chemustry on the biogenesis of natural pro- 
ducts, using radioactive tracers, £9,760 over three 
years for a programme of twin studies at the Walter 
and Ehza Hall Institute of Medical Research, Mel- 
bourne, and £750 a year for three years to the Univer- 
sity of the Witwatersrand for research on cardiac 
surgery in general and mitral disease m particular 

Up to £2,000 has been offered to the Aden Protector- 
ate for the advancement of a modern health service, 
and £1,600 over three years to the University College 
of the West Indies for an inquiry mto the Collembola 
of Jamaican soils 

Four new grants for research into practical prob- 
lems, totaling £45,200, and which mvolve bringmg 
together people from two or more disciplines, were 
made durmg the year. A grant of up to £6,500 a year 
for three years to the Social Rehabilitation Umit at 
the Belmont Hospital, Sutton, is for an intensive 
study of the social and cultural background of a 
series of cases of psychopathy treated m the Unit 
£15,000 has been allocated over two years for an 
independent study of the mmpact of television on 
children and young people, and the Foundation has 
offered £700 for equipment and £1,400 a year for 
five years to University College, London, for a study 
of skill m heavy manual tasks by the Departments 
of Physiology and Psychology 

The miscellaneous projects to which the 
Foundation allocated £46,178 durmg the yes: 
include grants of £1,000 towards the cost of the 
Third Congress of the International Association of 
Gerontology, £2,000 for an industrial accidents 
survey by the Central Middlesex Hospital and 
£15,000 over five years to establish a day-centre for 
the permanently disabled under the supervision of 
Dr F. S. Cooksey, of King’s College Hospital. New 
grants for the care of old people mclude £3,000 a 
year for three years to the University of Bristol for 
field-experrments on the employment of elderly 
workers, £1,500 a year for five years to the Geriatric 
Unit, Sunderland General Hospital, for a study of 
physiological and pathological changes m the aged 
and agemg and £1,750 a year over three years to 
Cowley Road Hospital, Oxford, for an mvestigation 
m the geriatric unit of the mental deterioration of 
the elderly. 

The Royal Society and Nuffield Foundation 
Commonwealth bursaries scheme established m 
1953-54 1s designed to complement the Foundation’s 
other awards, more especially by encouraging able 
young scientists from Great Britam and overseas to 
work with leaders of research in other overseas parts 
of the Commonwealth The scheme is to run for an 
expermental period of five years, durmg which the 
Foundation will contribute £5,000 a year with an 
imitial contribution of £2,500 from the Royal Society 
The medical fellowships are bemg continued on a 
reduced scale and the dental fellowships and scholar- 
ships, biological and sociological scholarships and 
bursaries are also bemg contmued. The scheme of 
traveling fellowships for home Civil servants has 
been renewed for a second five years, but the 
travelhng scholarships and bursaries for United 
Kingdom farmers will termmate m April 1956. 

Grants m continuation of the past programme m- 
clude £1,000 a year for three years for the mvestigation 
of changes which occur at birth m the circulation and 
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breathing of lambs, £13,200 to the Department of 
Physics, Birkbeck College, Univeisity of London, for 
two research fellowships for three years for work on 
protem and virus structure, and £15,000 over five years 
to the Nuffield Research Group m the Department 
of Metallurgy at the Imperial College of Science and 
Technology, University of London, to tide the group 
over the time until full support 1s forbheoming from 
industry and the College for its work on the theory 
and practice of the extraction of metals from ore. 


THE MINING INDUSTRY IN 
BRITAIN 


NTERESTING human documents, though written 
primarily as the technical record of the work of 
the Mines Inspectorate m England, are a series of 
separate reports of the divisional mspectors of five 
divisions* Though ostensibly all written with the 
same objective, they have a refreshmg variety, and 
are mdieations of the widely differmg characters of 
the separate coalfields, which have required from a 
centrally controlled authority differences of approach 
appropriate to local conditions and practices 
Naturally one’s first search among these pages 
must be for the signs of improvement in the statistics 
of the killed and mjured each year that must inevit- 
ably, one would think, take place as the result of the 
considerable attention that 1s given to the problem 
of safety In some divisions one finds an encouraging 
record of betterment , in others there are to be found 
an almost discouraging fluctuation of figures from 
one year to another that must have some deep-seated 
causes. On reading the separate reports, 16 very soon 
becomes apparent that the character of the pits varies 
widely—thm seams and thick seams, high standards 
of mechanization, less-developed ones, and wide 
differences in the character of the mmimg problems 
Perhaps the common problem is the stubbornness 
of human nature, shown in the repeated instances of 
accidents due to individual carelessness that has 
resulted in neglect of regulations framed for them 
prevention The major sources of fatal accidents are 
falls of roof and haulage breakdowns, particularly 
runaways 
Interesting to the layman in these reports are the 
many references to the development of new methods 
and applances culled from a wide field of experrment 
earried out both in and outside the industry of 
coal munmg—thus the colormnetrie testing of coal 
dust, the new developments of electric haulage, the 
ever-advancmg character of the new devices for 
dealmg with roof support, the vital problem of the 
miner, and the many new types of machine for coal 
cuttmg The mtroduction of machme mmmg has 
brought in rts tram new problems m dust suppression 
Followmg the experience which many mming 
engmeers have had of the effect of water on the 
muning of coal, there 1s growing up & body of opmon 
which believes m this development, which must 
reduce the use of coal-cutters and shot firmg and thus 
reduce the production of dust. In this application 
* Ministry of Fuel and Power Reports of H M Inspectois of Mines 
under the Coal Mines Act, 1911, for the year 1953 North Eastern 
Division By C W Scott Pp u+30 2s net West Midland and 
Southern Division By J E Henshaw Pp i1+24 1s 6d net 
Northern Division By W Brown Pp u+30 1s 6g net North 
Western Division By G Hoyle Pp n--204-5 plates 2s net 


East Midland Division By W B Brown Pp u+20 1s net (Lon- 
don HM Stationery Office, 1954 ) 
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a long hole parallel to the coal-face is drilled, filled 
with ,explosive, and then high-pressure water ad. 
mitted, the objective bemg to soften the coal 

In spite of all the research and care taken in mine 
air analysis and other precautions, explosions of fire 
damp stil occur—a pertinent remunder that m no 
branch of mining technology can 1b be said that all 
the problems have yet been solved. 

On the surface and underground, good progiess 
has been made m the mmprovement of the standards 
of ilumimation The removal of glare and shadows 
1s an important feature of such advancement 

Health and welfare, trammg,and education occupy 
an essential place m the manifold activities of the 
minmg industry Finally, ıt is teresting to note that 
the first electrically driven, horse-cleanmg vacuum 
equipment operated by a certified flame-proof motor 
and switchgear was installed at the begmming of the 
year m the underground stables, 3,000 yards from 
the pit bottom at Hamstead Colliery. Should ıb be 
called an equus-cleaner ? R J SARJANT 


OVERSEAS FOOD CORPORATION 
ANNUAL REPORT 


HE Overseas Food Corporation 1s now conceined. 
solely with investigations, first to  ascertam. 
experimentally crop and stock potentialities, with 
ther cultural and husbandry requirements, second, 
to determine their practical limitations and economics, 
by applymg the findmgs of the specialists to 
large-scale trials by farmers, and third, by m- 
corporating in the large-scale trials variations m 
farming methods, to ascertam which form 1s likely to 
prove most productive and yield the greatest return. 
as and when the area 1s developed The annual. 
report and statement of accounts for the yea 
ended March 31, 1954*, record steady progress under 
the first headmg. The continued soil surveys, soil 
fertility studies and the fertilizer experiments are 
revealmg the percentages of the various soil types to 
be found m the areas, their suitability to the rango 
of crops under trial their mechameal condition ancl 
their response to fertilizer treatment Considerable 
progress has been made in the study of rosetto 
disease of groundnuts, and that on the mechanism of 
resistance of Mwitunde to rosette disease indicates 
reasonable hopes of selecting a stram combining high 
yield, low aphid reproduction, low percentage of 
infective aphids and perhaps some tolerance to tho 
usually severe effect of the virus on yield Indications 
are that groundnuts may become an important crop 
in the rotation at Nachmgwea and ment further tial 
at Urambo ın the 1955—56 season 
The second type of mvestigations was severely 
checked by the drought throughout Tanganyika 
during the 1952-53 crop season , but much information 
was obtamed on methods of cultivation desirablo 
unde: dry-farmig conditions Variations m the 
third class included experiments with farms of 2,000 
acres, 1,500 acres and 1,000 acres, fully mechanized, 
and under European supervision, to determme the 
pattern of farmung best surted to local conditions and 
the most economical size, while the possibilities of 
improving peasant farming on & group basis aro 
bemg examined under the African Tenant Scheme 
* Overseas Food Corporation Annual Report and Statement of 


Accounts for the year ended 3186 March, 1954 Pp. 1v--70 (London 
HA Stationery Office, 1954) 2s 6d net 
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'The Equatorie of the Planetis 


BDITED BY 
D. J PRICE 


This book reproduces, translates and describes a fourteenth-century manuscript ın the 
library of Peterhouse which Dr Price believes to be the work of Geoffrey Chaucer and 1n 
his hand Whether or not this ascription is accepted—Dr Price sets out the arguments for 
and against—the Eguatorie 1s a valuable Middle English scientific text that 1s here presented 
in its proper historical setting. Mr R M Waulson provides a linguistic analysis and a 
glossary 52s. 6d net 


The Ancient Inhabitants of Jebel Moya 


R MUKHERJEE, C.R RAO @ J.C TREVOR 


"This third monograph ın the series of Occasional Publications of the Cambridge University 
Museum of Archaeology and Ethnology deals with the human remains (of the first 
millennium B C) from the late Sir Henry Wellcome’s excavations at Jebel Moya ın the 
Sudan between 1911 and 1914 Apart from the particular data obtamed ıt 1s important as 
a guide to method in physical anthropology 40s. net 
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MAN in a 
COLD ENVIRONMENT 


30s. net 
By Alan C. Burton, Ph.D., 
and 0. G. Edholm, M.B. 


An evaluation of the physical and physio- 
logical problems of man in the cold. 


Just published. 248 pages. 15 illustrations. 


ANIMAL LIFE in 
DESERTS 21s. net 


A study of fauna in relation to the environ- 
ment. 


New edition. 192 pages. 43 ullustrations. 
and 
THE LOUSE 10s. 6d. net 


An account of the lce which mfest men, 
ther medical importance and control. 


172 pages, with 47 diagrams. 
By P. A. Buxton, C.M.G., F.R.S. 


RIVER PURIFICATION 
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A legal and scientific review of the last 100 
years. 


RIVER POLLUTION 
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HYDROGRAPHY in RELATION 
to FISHERIES 7s. 6d. net 
By John B. Tait, D.Sc., Ph.D. 

106 pages. 


THE PLAICE 7s. 6d. net 
By R. S. Wimpenny 


“We doubt if there is anything of impor- 
tance left out of thus . . . amazing study 
which ongmated in the 3 lectures dehvered 
by the writer as Buckland Professor for 
1949." —Fwhwng Gazette. 


142 pages. 27 tllustrations. 


Methods of QUANTITATIVE 
MICRO-ANALYSIS 70s. net 
By R. F. Milton and W. A. Waters 
Second edition. T54 pages. 201 illustrations. 


5s. net 
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This book describes what the yeasts are 

and what they do It begins with an introductory 
chapter describing the general nature of yeasts, 
and then deals with the simpler and the 

more complex metabolic processes A section 

18 devoted to the process of growth and reproduction, 
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Science and its Background 
H. D. ANTHONY, M.A(Cantab ), B.Sc., Ph D.(Lond), F.R A.S. 


Here is the story of science, with the background of history in which that story 1s 
set. Although most of the chapters centre around individual men of science whose 
work ıs of value to-day, the historical background is not only that of isolated biography 
but the continuous history of human affairs Two chapters, on post-war developments 
and the pursuit of science for 1ts own sake, have been added for this second edition, 

Second Edition 20s. 
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Magnetism 
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Some 1,000 examples have been arranged by topics and carefully graded 1n difficulty. 
Contents are arranged under the headings Mechanics and Properties of Matter, Heat, 
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of problems of varying difficulty (with the answers to many of them) have been added. 
The sections on special procedures for ferro- and high-aluminium alloys have been 
modified on the basis of student experience. Second Edition 25s. 
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WITH THE ACTIVE SUPPORT of the world's leading Publishing 
Houses and the use of modern business methods and the latest office 
machinery, we have been able to establish, from many years’ experience, 


a supply service for Libraries which is second to none. 


Our Library Division offers the following facilities : 


@ Speedy, reliable and efficient service. Books and periodicals 
from every country at official rates of exchange. 


@ Large stocks of out-of-print books, sets and runs of periodicals. 
@ Regular News Service on new publications, free of charge. 


@ Extracts, photostats, or microfilms from out-of-print books or 
journals at low costs. 

@ Speedy service in hand-binding from our own bindery. 

@ Translations of foreign language articles. 


a 


@ Purchase or exchange of surplus books and journals. 


BY PLACING YOUR ORDERS WITH US you will be receiving 
all the advantages which a centralised Library Supply system can offer. 
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Hutchinson’s 





RAILWAY MOTIVE 
POWER 
Harry Webster, B.Sc., M.I.Loco.E. 


with, a foreword by Lt-Col Harold 
Rudgard, OBE, formerly Chief Officer, 
Motive Power, British Railways 


A survey of the past, present and future, 
of special interest 1n view of the recently 
announced plans for the improvement of 
our railways 30s 


THE GYROSCOPE 
APPLIED 
K.!I. T. Richardson, M.A. 


The modern gyroscope m theory and 
practice including marine, aeronautical 
and other applications 30s 


GENERAL PRINCIPLES 
OF GEOLOGY 
J. F. Kirkaldy, D.Sc., F.G.S. 


The latest theoretical knowledge and 
practical and economic applications of 
geology described by the Head of the 
Geology Department, Queen Mary Col- 
jege, London 25s. 


WORKED EXAMPLES IN 
THE THEORY OF 
MACHINES 


R. MeVie, B.Sc. 
The latest addition to the very successful 
worked example series 12s 6d 


Other titles are Physics, Chemistry, 
Electrotechnology and Electrical 
Engineering. (25s ) 


All the above books aie fully illusti ated 


FULL CATALOGUE AVAILABLE 
ON REQUEST 





Scientific & Technical Publications 








PERGAMON PRESS 


242 MARYLEBONE ROAD 
LONDON, NW1 


Forthcoming Books 


An Introduction to 


Electronic Analogue Computers 


By C A A Wass, RAE, Farnborough 


(The sixth monograph in the sertes Electi onics 
and Waves, edited by D W Fry, Harwell) 


This 1s the first British book to give a detailed account 
of the design operation and applications of analogue 
computers for electronic differential analyzers 
Clearly written and completely up to date, 1t indicates 
the theory and some of the practice of using analogue 
computers in practical problems, but emphasizes 
the equipment and its theory It will be of great 
importance, to; designers and users of such equipment, 
and to students and research workers seeking an 
1ntroduction for general treatment 


Demy 8o About 270 pages Well illustrated 40s 


Distributed in the Western Hemisphere by the McGraw- 
Hil Book Co. 


Linear Feedback Analysis 
By J G THoMAsON, AERE, Harwell 


This book will bridge the gap between the mathemati- 
cal treatises on the subject and the works on the 
practical side of electronics technique A wealth of 
practical detail accompanies the analytical discus- 
sions, a great many illustrative designs taken from 
radar and nuclear physics research equipment are 
included, and the standard of mathematics required 
of the reader 1s that of an ordinary degree 1n science 
or engineering The book 1s comprehensive and up 
to date and will be of interest to the specialized 
circuit and servomechanism research worker, as well 
as to medical and biological workers with an interest 
1n electronics technique, engineers working in nuclear 
instrumentation, ete 


Demy 8vo 355 pages 235 illustrations 55s 


Distributed in the Westein Henusphere by the McG; aw- 
Hil Book Co 


Progress in Biophysics and 
Biophysical Chemistry 

Volume 5 

Edited by J A V BurreR and J T RANDALL, London 


CowrENTs Reaction Patterns of a Coliform Organism 
(A C R Dean and C N Hinshelwood), The 
Physical Chemistry of Haemolysis and Bacteriolysis 
by Surface Active Agents and Antibiotics (J H 
Schulman, B A Pethica, A V Few and M R J 
Salton), The Direct Action of Ionizing Radiation on 
Enzymes and Antigens (E. C Pollard, W R Guild, 
F Hutchinson and R B Setlow), Structure and Func- 
tion of the Chloroplast (J B Thomas) , The Theory 
of X-ray Fibre Diagrams (A R Stokes), Recent 
Studies on the Reverstble Denaturation of Proteins 
(M Joly) 


Royal 8vo 258 pages 70 illustrations 55s 
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| GRUBB PARSONS 


| SPECTROMETER AIR DRIER 


I Unit ıs designed for easy connection to any Grubb Parsons Spectromete! 
Adaptation to other instruments ts usually straightforward. 

2 Flexible connections | in internal diameter are employed. 

3 Charge of activated alumina ts 80 Ib. and hfe is at least 200 hours « 
| cu ft per minute, 

4 Unit can be moved about easily. 

5 Drier can be supplied with or without Air Blower. 

6 Blower is run at reduced voltage and is quite silent 

7 A tapped transformer can be supplied as an alternative to the Variac wit. 
some saving in cost 

8 An internal heater is provided for trouble-free reactivation with eas: 
measurement of alumina temperature 


9 Provision is made for including soda asbestos for elimination of CO;, 1 
required, 


10 Drying can be extremely good under favourable conditions— down t 
00l mg water per cubic foot 


II Unit can also be used for partial room drying by operating blower a 
full speed. 


12 The Drier can be employed for any purpose for which extremely dry 
air is required, 
p XA. WRITE FOR FURTHER INFORMATION 
: j E : DETAILS OF THE COMPLETE RANGE OF INFRA RED SPECTROMETER 
D I hd ble Arr Bi d 
MM EP RC ede i D AND INFRA RED GAS ANALYSERS CAN BE OBTAINED FROM — 


SIR HOWARD GRUBB, PARSONS & COMPANY 
WALKERGATE, NEWCASTLE UPON TYNE, 6 
PROPRIETORS C A PARSONS & COMPANY LIMITED 









P 


SCIENTIFIC BOOKS, 
LIBRARIES & COLLECTORS 


Manufacturers of By John L Thornton and R. I.J Tully 
A bibliographical approach to the history of science, 


. recording the major writings and definitive editions 
optical elements for of all the important scientists, from the earliest times 
to the end of the nineteenth century. 


l ab orat ori es an d 288 pages, 12 plates teen to Library Association 


i THE LIBRARY ASSOCIATION 
instrument makers CHAUCER House, MALET PLACE, LONDON, W.C 1 


* 
LEARNED 


M. Bender (Northern) Ltd. JOURNALS 


BOUGHT 
Optical Works— 


5-21, High Friar Street, STECHERT-HAFNER INC. i 


Hh 
Newcastle upon Tyne, 1 The World's Leading International Booksellers ` 
Tel 2-4005/6 


New York - Paris : Stuttgart 
London: Star Yard, Carey Street, W.C.2 
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THE LIPIDS 


Their Chemistry and Biochemistry 


by HARRY J DEUEL, Jr 
University of Southern California, Los Angeles 


In Three Volumes 
VOLUME I: CHEMISTRY 
CONTENTS General Characteristics and Classification of Lipids The Chemistry of Fatty Acids 
and Glycerol The Chemistry of Neutral Fats Waxes, Higher Alcohols Including Sterols, Triterpenes, 
Glyceryl Ethers, Colored Fats, and Hydrocarbons Chemustry of the Phosphatides and Cerebrosides 
Carotenoids and Related Compounds — Distribution, Properties, and Chemistry of the Vitamins A. 
Distribution, Properties, and Chemistry of the Provitamins D and Vitamins D Distribution, Properties, 
and Chemistry of the Vitamin E Group. Distribution, Properties and Chemistry of the Vitamin K 
Group Author and Subject Index Index to Plant and Animal Sources of Lipids 


1951 6x9 1008 pages, 102 illus , 341 formulas, 204 tables 168s 


VOLUME II: BIOCHEMISTRY 
Digestion, Absorption, Transport, Transport and Storage 


CONTENTS Preface Introduction Digestion and Absorption of Fats 1n the Gastrointestinal Tract 
The Digestibility of Fats The Digestion, Absorption, and Digestibility of Lipids Other than Fats Blood 
Lipids The Occurrence of Lipids 1n the Animal as a Whole Lipid Distribution 1n Specific Tissues and 
in their Secretions Author Index Plant and Animal Sources of Lipids Subject Index. 


1955 6x9 945 pages, 131 tables 200s 


VoruME III—In preparation , 


INTERSCIENCE PUBLISHERS LTD. 


88-90 CHANCERY LANE. LONDON. W.C.2 





‘he SCIENTIFIC BOOK SUPPLY SERVICE 


(T. FREDERICK DE LOCHE) 


LIBRARIES PURCHASED 


Consult us whenever you wish to buy or sell HEFFER'S 
HIGHEST PRICES PAID 


Suppliers to American, for 
Colonial & Foreign Libraries 













Specialists in Books on the Sciences 
Scientific Books & 
: ud and the Humanities 
(EM prone: cen oo m) . ) 
i FETTER LANE, FLEET STREET, LONDON, E.C.4 English, American and 
European 
WHELDON & WESLEY, LTD. New and Secondhand 
Specialists for 100 years in 
BIOLOGICAL & GEOLOGICAL * 
BOOKS 
| Catalogues on Request 
e 


W. HEFFER & SONS LIMITED 
| 83/84 BERWICK STREET * LONDON - W.1 Potty Cury Cambridge 


Books Bought 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at ‘‘Nature’’ Office 


Mathematics 


LAMOUCHE, André Le Principe de Simplicité dans les Machématiques 
et dans les Sciences Physiques Royal 8vo Pp 482 (Paris Gauthier- 
Villars et Cie, 1954) (800 francs * 

LAWDEN, Derek F Mathematics of Engineering Systems (Linear and 
Non-Linear) Demy 8vo Pp vii+380 (London Methuen and Co, 
ltd , New York John Wiley and Sons, Inc , 1954) 30s net * 

LEVI, Howard Elements of Algebra Ex Cr 8vo Pp [60 (New 
York Chelsea Publishing Company, 1954) 325 dollars * 

OSTROWSKI, A Vorlesungen uber Differential- und Integralrechnung 
Dritter Band — Integralrechnung auf dem Gebiete mehrerer Variablen 
(Lehbrucher und Monographien aus dem Gebiete der Exakten Wissen- 
schaften Mathematische Rethe—Band 7) Super Royal 8vo Pp 475 
(Basel/Stuttgart Verlag Birkh&user, 1954 ) 78 Swiss francs * 

TAYLOR, E G R The Mathematical Practitioners of Tudor and Stuart 
England Demy 8yo Pp xi--443--12 plates (Cambridge At the 
University Press, 1954 Published for the Institute of Navigation ) 55s 


net 

UNITED STATES DEPARTMENT OF COMMERCE National Bureau 
of Standards Table of Sine and Cosine Integrals for Arguments from 10 
to 100 (National Bureau of Standards Applied Mathematics Sertes—No 32 ) 
La Post 4to Pp xv--187 (Washington, DC Government Printing 
Office, 1954 ) 225 dollars * 

WEBER, Ernst Linear Transient Analysis Volume | Lumped-Para- 
meter Two-Terminal Networks Med 8vo Pp xiv+348 (New York 
lohn Wiley and Sons, Inc , London Chapman and Hall, Ltd, 1954) 

s net 


Physics 


BORN, Max, and HUANG, Kun Dynamical Theory of Crystal Lattices 
(The International Series of Monographs on Physics) Royal 8vo Pp 
xu+420 (Oxford Clarendon Press, London Oxford University 
Press, 1954 ) 50s net * 

CASE, K M , HOFFMANN, F de, and PLACZEK, G Introduction to 
the Theory of Neutron Diffusion (Numerical Work by B Carlson and 
M Goldstein) Cr 4to Pp vin+1!74 (Washington, DC Government 
Printing mcs, 1954 Published for the Atomic Energy Commission ) 

ollars 

JOHNSTON, J E (edited by), FAIRES, R A ,and MILLETT, R J (with the 
assistance of) Radioisotope Conference 1954, sponsored by the Atomic 
Energy Research Establishment, Harwell ^ Proceedings of the Second 
Conference, Oxford, 19-23 July Vo! | Medical and Physiological Applica- 
tions Pp xt+418 65s Vol 2 Physical Sciences and Industrial Applica- 
tions Pp ix-+223 45s Royal 8vo Set of the two volumes 100s  (Lon- 
don Butterworths Scientific Publications, (954 )* 

LIVINGSTON, M Stanley High-Energy Accelerators (Interscience 
Tracts on Physics and Astronomy ) La Post 8vo Pp viu-F157 (New 
York _ Interscience Publishers, Inc , London Interscience Publishers, 
ae +1954) 325 dollars * 


WAINGER, Keith Analysis of Deformation Vol 2 Experiment 
and Applied Theory Demy 8vo Pp. xxxyı+365 (London Chapman 
and Hall, Ltd, 1954) 70s net * 

Engineering 


DAUGHERTY, R L, and INGERSOLL, A C Fluid Mechanics With 
Engineering Applications Fifth edition Med 8vo Pp xit-+472 (Lon- 
don McGraw-Hill Publishing Company, Ltd , 1954) 50s * 

DICKINSON, H W Water Supply of Greater London (Being a series 
of articles originally published in The Engineer in 1948, and now revised and 
issued as a Memorial Volume and a Tribute to the Author by the New- 
comen Society) Cr 4to Pp xvi-+151+20 plates (London New- 
comen Society, c/o Science Museum, S W 7, 1954) 35s * 

EVANS, Walter R Control-System Dynamics | (McGraw-Hill Electrical 
and Electronic Engineering Series) Med 8vo Pp xiv+282 (London 
McGraw-Hill Publishing Company, Ltd , 1954) 50s * 

KING, Horace Williams Handbook of Hydraulics for the Solution of 
Hydraulic Problems Fourth edition, revised by Prof Ernest F Brater 
(McGraw-Hill Handbooks) Cr 8vo Pp xvit+562-+vu (London 
McGraw-Hill Publishing Company, Ltd , 1954) 57s 6d * 

McNEIL, fan Hydraulic Operation and Control of Machines Demy 
8vo Pp x*i4-324--16 plates (London Thames and Hudson, 1954) 
35s net 

PARSONS S A J Production Tooling Equipment 
jigs, Tools and Gauges Demy 8vo Pp 336 (London 
Press, Ltd , 1954 ) 25s net 

RIDEOUT, Vincent C Active Networks (Electrical encode Sope 
Demy 8vo Pp xvi+-485 (London Constable and Company, Ltd , 1954 
2s net 

TEMPLETON, H 
Serres of Aeronautical Monographs—Volume 4 
authority of the Royal Aeronautical Society }} Demy 8vo 


The Design of 
Cleaver-Hume 


Mass-Balancing of Aircraft Control Surfaces (A 
Published under the 
Pp. x4-24l 


(London Chapman and Hall, Ltd , 1954) 35s. net * 
Chemistry * Chemical Industry 
BERRY, A J] From Classical to Modern Chemistry Some Historical 
Sketches Demy 8vo Pp xir+25! (Cambridge At the University 


Press, 1954) 25s net* 

BOCKRIS, | O'M (edited by), CONWAY, B E (with the assistance 
of) Modern Aspects of Electrochemistry (Modern Aspects Series of 
Chemisti y--No |) Demy 8vo Pp x+344 (London Butterworths 
Scientific Publications , New York Academic Press, Inc, 1954) 40s 
net 


DELAHAY, Paul New Instrumental Methods in Electrochemistry 
Theory, Instrumentation, and Applications. to Analytical and Physical 
Chemistry With a Chapter on High-Frequency Methods by Charles N 
Reiley Med. 8vo Pp xvu+-437 (New York Interscience Publishers, 
Inc , London Interscience Publishers, Ltd , 1954) II 50 dollars * 

EPHRAIM, Fritz Inorganic Chemistry Sixth English edition edited by 
Dr P C L Thorne and Dr E R Roberts Royal 8vo Pp xu+956 
(Edinburgh and London Oliver and Boyd, Ltd , 1954) 35s net * 

HOPKINS, D W Physical Chemistry and Metal Extraction Demy 
8vo Pp xv+232 (London J Garnet Miller, Ltd, 1954) 30s net* 

JIRGENSONS, B ,and STRAUMANIS, M E A Short Textbook of Colloid 
Chemist Demy 8vo Pp xvi+420 (London Pergamon Press, Ltd, 
1954) 40s net* 

MITCHELL, Jr, John, KOLTHOFF, | M, PROSKAUER, E S, and 
WEISSBERGER, A (edited by) Organic Analysis Volume 2. Med 8vo 
Pp vin+372 (New York Interscience Publishers, Inc , London 
Interscience Publishers, Ltd, 1954) 850 dollars * 

MIZUSHIMA, S Structure of Molecules and Internal Rotation (Physical 
Chemistry—a Series of Monographs ) Med Bvo Pp x-+-244 (New York 
Academic Press, Inc , London Academic Books, Ltd , 1954) 6 dollars, 

PARTINGTON, ] R An Advanced Treatise on Physical Chemistry Vol 
5 Molecular Spectra and Structure, Dielectrics and Dipole Moments 
Royal 8vo Pp x+565 (London Longmans, Green and Co, Ltd., 1954 ) 


80s net * 

PETERS, Max S Elementary Chemical Engineering — (McGraw-Hill 
Series in. Chemical Engineering) Med 8vo Pp 1x+322 (London 
McGraw-Hill Publishing Company, 1954) 46s 6d * 

STEACIE, E W Atomic and Free Radical Reactions 
Chemical Society Monograph Serres—No 125) Volume! Pp x-+486 
Volume 2 Pp s-+-487~-901. Second edition Med 8vo (New York 
Reinhold Publishing Corporation , Chapman and Hail, Led, 
1954) 224s net the two volumes * 

WIIG, Edwin O , LINE, Willard R, and FLAGG, John F Semimicro 
Qualitative Analysis a Course in Applied Chemical Equilibrium Med 8vo 
Pp vt--238 (New York D Van Nostrand Company, Inc , London 
Macmillan and Co, Ltd, 1954) 25s net * 


(American 


London 


Technology 


PLASTICS ENGINEERING HANDBOOK of the Society of the Plastics 
Industry, Inc Med 8vo Pp xxxv--813 (New York Reinhold Publish- 
tng Corporation , London Chapman and Hall, Led, 1954) 120s net * 

PROCEEDINGS of the Third International Symposium on the Chemistry 
of Cement, London 1952 (Held under the auspices of the Building Research 
Station of the Department of Scientific and Industrial Research and the 
Cement and Concrete Association ) Royal 8vo. Pp xxxviui--870 (London 
Cement and Concrete Association, 1954) 60s * 

SINGER, Charles, HOLMYARD, E ], and HALL, A R (edited by) 
JAFFE, E, THOMSON, R H G,and DONALDSON, ] M (assisted by) A 
History of Technology Volume! From Early Times to Fall of Ancient 
Empires Cr 4to Pp lv--8 maps-+828+36 plates (Oxford Claren 
don Press, London Oxford University Press, 1954) £7 7s net* 

SONNEBORN, Ralph H , with contributions by DIETZ, Albert G H, 
and HEYSER, Alton S Fiberglas Reinforced Plastics Demy 8vo Pp 
xu-+240 (New York Reinhold Publishing Corporation, London 
Chapman and Hall, Ltd , 1954) 36s net * 


Astronomy 
ANNUAIRE pour l'An 1955, publié par le Bureau des Longitudes, avec 


un Supplement pour l'An 1956 Cr 8vo Pp vin-+-550-+101] (Paris 
Gauthier-Villars, 1955 ) 850 francs * 

DE VAUCOULEURS, Gerard Physics of the Planet Mars An Intro- 
duction to Aerophysics Demy 8vo Pp 365+9 plates (London Faber 


and Faber, Limited, 1954) 50s net * 

LOVELL, A C B Meteor Astronomy (International Series of Mono- 
graphs on Physics) Royal8vo Pp xiv+463+3 plates (Oxford Claren- 
don Press, London Oxford University Press, 1954) 60s net * 

PAYNE-GAPOSCHKIN, Cecilia Variable Stars and Galactic Structure 
Royal8vo Pp xn-F116 (London Athlone Press (University of London), 
1954 Distributed by Constable and Co, Ltd) 18s net* 


Geology Mineralogy 


Directory of British Fossiliferous Localities Demy 8vo Pp xiv-+268 
(London  Palaeontographical Society, 1954) 7s 6d * 

HARKER, Alfred Petrology for Students an introduction to the Study 
of Rocks Under the Microscope Eighth edition, revised (Cambridge 
Geological Series} Cr 8vo Pp viui--283 (Cambridge At che Univer- 
sity Press, 1954) 18s net * 

PARKER, Robert L Die Mineralfunde der Schweizer Alpen (Revidierte 
und erganzte Neuauflage von Band 1}, Teil ll aus **Die Mineralien der Schwer- 
zeralpen," von P Niggli, ] Koentgsberger und R L Parker) Super Royal 
8vo Pp vn+3li+34 plates (Basel Wepf and Co Verlag, 1954) 
36 Swiss francs * n 


1 
Geography * Travel L 
ADDISON, William Thames Estuary Med 8vo Pp »xu--2ll (Lon- 


don Robert Hale, Ltd , 1954) 18s 
DEANE, Shirley Rocksand Olives Portrait of an Italian Village Large 
Past ^ia Pp vu-+!79 (London John Murray (Publishers), Ltd , 1954) 
KINROSS, Lord Within the Taurus a Journey in Asratic Turkey 
Med 8vo Pp`xı+I9I (London JohnMurray (Publishers), Ltd , 1954) 
s 
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SITWELL, Sacheverell Portugal and Madeira Med 8vo 


Pp 242 
(London B T Batsford, Ltd, 1954) 18s 


General Biology : Natural History 
Botany : Zoology 


CLIFTON, Charles E (edited by) RAFFEL, Sidney, and STANIER, 
Roger Y (in association with) Annual Review of Microbiology Volume B, 
1954 Med 8vo Pp vin-+536 (Stanford, Calif Annual Reviews, Inc, 
1954) 7 dollars * 

COLE, William H (edited by) Serological Approaches to Studies of 
Protein Structure and Metabolism (Rutgers University Bureau of Bio- 
logical Research—Annual Conferences on Protein Metabolism) Med 
8vo Pp xi+97 (New Brunswick, N J Rutgers University Press, 
1954) 2 dollars * 

de BEER, Sir Gavin. Archaeopteryx Lithographica a Study based upon 
the British Museum Specimen Royal 4to Pp xi+68+16 plates (London 
British Museum (Natural History), 1954) 40s * 

DELACOUR, Jean The Water Fowi of the World Volume i The 
Magpie Goose, Whistling Ducks, Swans and Geese, Sheldgeese and Shel- 
die Cr 4to Pp 2844-16 plates (London Country Life, Ltd , 1954) 

S 

de LATIL, Pierre The Underwater Naturalist (Translated from the 
French by Edward Fitzgerald ) Demy 8vo Pp 2754+15 plates (London 
Jarrolds Publishers (London), Ltd , 1954) 16s net * 

ENGLER, A Syllabus der Pflanzenfamilien mit besonderer Beruck- 
sichtigung der Nutzpflanzen nebst einer Übersicht uber die Florenretche 
und Florengebiete der Erde Zwolfte, vollig neugestaltete auflage von Prof 
Hans Melchior und Prof Erich Werdermann Band | Bakterien bis 
Gymnospermen Super Royal 8vo Pp vin+368 — (Berlin-Nikolassee 
Gebrüder Borntraeger, 1954 ) * 

INSTITUT DES PARCS NATIONAUX DU CONGO BELGE Exploration 
du Parc National dela Garamba Mission H de Saeger en collaboration avec 
P Baert, G Demoulin, | Denisoff, } Martin, M Micha, A Noirfalise, P 
Schoemaker, G Troupin et ] Verschuren  Fascicule | Introduction Par 


Henri de Saeger Imperial 8vo Pp 107+6! plates (Bruxelles — l'Institut 
des Parcs Nationaux du Congo Belge, 1954) np* 
JACOBSEN, Hermann Handbuch der sukkulenten Pflanzen 


Beschreibung und Kultur der Sukkulenten mit Ausnahme der Cactaceae 
Band | Abromeitielle bis Euphorbia Super Roy 8vo Pp xv--6l4 
(Jena Veb Gustav Fischer Verlag, 1954) 58 D marks * 

KLENSCH, Herbert  Einfuhrung tn die Biologische Registriertechnik 
Super Royal 8vo Pp xn--222 (Stuttgart Georg Thieme Verlag, 
1954) 33 D marks * 

LANCUM, F Howard Badgers’ Year Cr 8vo Pp viu-r7l 
Crosby Lockwood and Son, Ltd , 1954) és 6d net* 

LOCKLEY, R M The Seals and the Curragh Introducing the Natural 
History of the Grey Seal of the North Atlantic Demy 8vo Pp vu4- 
149--8 plates (London | M Dent and Sons, Ltd, 1954) [Ss nec* 

MARSHALL, A | Bower-Birds Their Displays and Breeding Cycles— 
a Preliminary Statement Royal 8vo Pp 14-416--27 plates (Oxford 
Clarendon Press, London Oxford University Press, 1954) 30s net* 

SHORTEN, Monica Squirrels (New Naturalist Special Volume ) Large 
Post 8vo Pp xi+212+15 plates (London Willtam Collins, Sons and 
Co, Ltd, 1954) 15s net * 

SWINTON, W E Fossil Amphibians and Reptiles 


(London 


Demy 8vo Pp 


xiu4-1144-17 plates (London British Museum (Natural History), 
1954) 5s* 
Agriculture Horticulture * Forestry 


NORMAN, A G (edited by) Advances ın Agronomy (Prepared under 
the auspices of the American Society of Agronomy ) Volume 6 Med 8vo 
Pp «x+383 (New York Academic Press, Inc , London Academic 
Books, Ltd , 1954) 8 dollars * 

SEARLE, Sidney A (edited by) Plant Climate and Irrigation Demy 
8vo Pp xı+155 (Chichester Chichester Press, Led, 1954) 20s * 

SYNGE, P M, and LANNING, R (edited by) The Fruit Year Book, 
1954 ) No 8 Med 8vo Pp 142 (London Royal Horticultural Society, 
195 s 

WILLIS, Stephen J Weed Control in Farm and Garden 
and Horticultural Students Series) Cr 8vo Pp 1844-6 plates 
Vinton and Company, Ltd , 1954 ) 8s 6d net * 


(Agricultural 
(London 


Biochemistry Physiology 


BRADLEY, Stanley E Renal Function Transactions of che Fifth Con- 
ference, October [4, 15 and 16, 1953, Princeton, NJ Med 8vo Pp 218 
(New York Josiah Macy, Jr , Foundation, 1954) 375 dollars * 

DELAFRESNAYE, J F (edited by) Brain Mechanisms and Conscious- 
ness (A Symposium arganized by the Council for International Organiza- 
trons of Medical Sciences, established under the joint auspices of UNESCO 


and WHO ) Demy 8vo Pp xv4-556 (27 plates) (Oxford — Blackwell 
Scientific Publications, 1954 ) 42s net * 

GLASCOCK, R F Isotopic Gas Analysis for Brochemists Med 8vo 
Pp vin--247 (New York Academic Press, Inc , London Academic 
Books, Ltd , 1954) 580 dollars * 

KLYNE, W (edited by) Progress in Stereochemistry (Progress 


Series) Vol I Royal8vo Pp x+378 (London Butterworths Scienti- 
fic Publications , New York Academic Press, Inc, 1954) 50s net * 

RAK, E M, and STEWART, G F (edited by) Advances tn Food 
Research Vol 5 Med 8vo Pp x+538 (New York Academic Press, 
Inc , London Academic Books, Ltd , 1954) 11 50 dollars * 


Anthropology Archeology 


PENDLEBURY, J D S A Handbook to the Palace of Minos at Knossos, 
with Its Dependencies Demy 8vo Pp 764-14 plates (London Max 
Parrish and Co, itd, 1954) I2s 6d net * 

SPENCER, Robert F (edited by) Method and Perspective in Anthro- 
pology Papers in honor of Wilson D Wallis Demy 8vo Pp xu+323 
(Minneapolis University of Minnesota Press, London Oxford Univer- 
sity Press, 1954 ) 36s net * 


E 


WHEELER, Sir Mortimer Rome Beyond the Imperial Frontiers Demy 
hg Pp. Xit4-192--38 plates (London G Bell and Sons, Ltd , 1954) 
s net 


Philosophy Psychology 


CORNFORTH, Maurice Dialectical Materiahsm An Introductory 
Course Volume3 The Theory of Knowledge Cr 8vo Pp 240 (Lon- 
don Lawrence and Wishart, Ltd , 1954) 10s 6d net * 

CREEL, H G Chinese Thought from Confucius to Mao Tse-tung Med 
Bva Pp 30! (London Eyre and Spottiswoode (Publishers), Ltd , 1954 ) 


s 

DINGLE, Herbert The Sources of Eddington's Philosophy — (Eighth 
Arthur Stanley Eddington Memorial Lecture, 2 November, 1954) Small 
Cr 8vo Pp vit+64 (Cambridge ^ At the University Press, 1954) 3s 6d 
net 

DOOLAN, A Philosophy for the Layman 
(Dublin Dominican Publications, 1954) 12s 

GUILFORD, J P  Psychometric Methods (McGraw-Hill Series in 
Psychology ) Second edition Med 8vo Pp 1x--597 (London McGraw- 
Hill Publishing Company, Ltd , 1954) 61s * 

HUNE, H A K The Humanism of Cicero Med 8vo 
(Melbourne Melbourne University Press , London 
sity Press, 1954) 30s 

JUNG, C G The Development of Personality Edited and Translated 
by F R C Hull (Collected Works of C G Jung—17) Royal 8vo Pp 
vii+-325 (London Routledge and Kegan Paul, Ltd , 1954) 25s net 

LUCE, A A Sense Without Matter or Direct Perception Demy 8vo 
Pp 14-166 (Edinburgh and London Thomas Nelson and Sons, Ltd, 
1954) !2s 6d net * 

SLUCKIN, W Minds and Machines (Pelican Book A808) Small Cr 
2e Pp 223 (Harmondsworth, Mddx Penguin Books, Ltd , 1954 ) 


WORDSWORTH, } C Pain and Other Problems 
Modern Philosophies La Post 8vo Pp 160 (London 
and Unwin, Ltd , 1954) 12s 6d net * 


Demy 8vo Pp xi4-246 
6d 


Pp vur4-221 
Cambridge Univer- 


a Criticism of 
George Allen 


Miscellany 


BBC HANDBOOK, 1955 Cr 8vo Pp 224 (London British Broad- 
casting Corporation, 1954 ) 5s * 

GALDSTON, lago The Meaning of Social Medicine Ex Gr 8vo. 
Pp xu-4-137 (Cambridge, Mass Harvard University Press, London 
Oxford University Press, 1954 Published for the Commonwealth Fund ) 


net 
GREGORY, C C L, and KOHSEN, Anita Physical and Psychical 
Research An Analysis of Belef Demy 8vo Pp ix4-213 (Reigate 
Omega Press, 1954) 15s net * 
HARRIS, | Man's Place in the Universe the Third Testament La 
Post 8vo Pp xu+87 (London C A Watts and Co , Ltd , 1954 ) 7s 6d. 


net 

HASLETT, A W (edited by) Science News, No 34 Small Cr 8vo 

[HT plates (Harmondsworth, Mddx Penguin Books, Ltd, 
5 

HESSE, Mary B Science and the Human Imagination Aspects of the 
History and Logic of Physical Science Demy 8vo Pp 171 (London 
Student Christian Movement Press, Ltd , 1954) 12s 6d net * 

LANG, Ruth (compiled and edited by) Laboratory and Workshop 
Notes 1950-1952 — a Third Selection reprinted from the Journal of Scientific 
Instruments Demy 8vo Pp xn+280 (London Edward Arnold 
(Publishers), Ltd , 1954) 30s net * 

LAPIERE, Richard T A Theory of Social Control (McGraw-Hill 
Series in Sociology and Anthropology) Med 8vo Pp xt+568 (London 
McGraw-Hill Publishing Company, Ltd , 1954) 53s 6d* 

MACGREGOR-MORRIS, J T The Inventor of the Valve 
of Sir Ambrose Fleming Demy 8vo Pp 134 (London 
Society, 1954) 10s * 

MORGENSTERN, Oskar (edited by) Economic Activity Analysis 
Med 8vo Pp xviu+554 (New York John Wiley and Sons, Inc , Lon- 
don | Chapman and Hall, Ltd, 1954) 54s net* 

PIGGOTT, Mary (edited, with an introduction by) Cataloguing Prin- 
ciples and Practice an Enquiry (Lectures delivered at a Vacation Course 
of the University of London School of Librarianship and Archives, in March 
1353) Demy 8vo Pp vur4-159 (London Library Association, 1954) 

s 

POTTER, Grace E , and STEINHOFF, William R (edited by) Papers of 
the Michigan Academy of Science, Arts and Letters Volume 39 1953 
Meeting Pp 1x4-496--:— (Ann Arbor University of Michigan Press , 
London Oxford University Press, 1954) 80s net* 

RHINE, | B The Reach of the Mind (Pelican Book A319) Small Cr. 
Svo Pp [98--8 plates (Harmondsworth, Mddx Penguin Books, Ltd, 
1954) 2s, 6d * 

STEVENSON, George S (edited by) Administrative Medicine. Trans- 
actions of the Second Conference, December B, 9 and 10, 1953, Princeton, 
NJ Med 8vo Pp 164 (New York Josiah Macy, Jr Foundation, 1954 ) 
3 dollars * 

TAYLOR, F Sherwood. Power To-day and To-morrow The Applica- 
tion of Energy to Human Needs Large Post8vo Pp 192--12 plates (Lon- 
don Frederick Muller, Ltd , 1954) 15s net * 

THORNTON, John L, and TULLY, R 1 J Scientific Books, Libraries and 


a Biography 
Television 


Collectors a Study of Bibliography and the Book Trade in Relation 
to Science Demy 8vo Pp x--288--12 plates (London Library 
Association, 1954) 24s * 

von G, ten DOESSCHATE, J, BUNAU, H  Fisher-Von, 


R, 
FRANCOIS, J, GOLDMANN O CASCIO, G, MULLER, H K, 


Hall, Ltd , 1954) 96s net * 
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APIEZON products — always keeping pace 
with mmproved techniques developed 
in the last twenty years — include oils, 
waxes, greases and sealing compounds 
designed to produce and maintain 
the highest vacua now practicable. 


Write for the comprehensive booklet 


which describes their uses in detail 





Shell Chemicals Limited 


+ (DI8TBIBUTOR8) 
Norman House, 105-109 Strand, W O2 Tel Tem 4458 


Divisional Offices 


Walter House, Bedford St, London, WO2 Tel Tam 4455 

42 Deansgate, Manchester Tel Deansgate 6451 

$9 Corporation St, Birmingham 2 Tel Midland 6954 

28 St Enoch Square, Glasgow, C1 Tel Glasgow Central 9561 
53 Middle Abbey St, Dublin Tel Dublin 45775 

85-37 Boyne Square, Belfast Tel Belfast 20081 


“APIEZON " is a Registered Trade Mark of Apiezon Products Ltd 


LEAD FOR RADIATION SCREENING 


We have 

long expenence of 

lead working and can 
supply any type of lead 
screen shield or colhmatmg 
device either solid cast or 
fabricated and welded 

to your own design 


We supply 

lead containers for 

stonng and transporting 
radioactive isotopes. We 
also manufacture lead bricks 
for screening castles, etc , 
and lead items for any 
experimental purposes 


P. E. RANDALL LTD. 


25-26, FLOODGATE ST, BIRMINGHAM 5 
» Phone MIDland 5533 









FOR 
D CASH 


a fS 





Ask for list SIGMA 8 


T.P.N. rupnospuopvniDiNE NUCLEOTIDE 
FROM LIVER oR YEAST 
and other SIGMA brand products are now available. 


GEORGE T. GURR LTD. 


136-138 NEW KINGS RD, LONDON, S W.6 
The Microscopical Stain People 





, Secondhand Microscopes 
il BOUGHT 


OR 
TAKEN 
IN EXCHANGE 


= Ne CLARKSON’S 338 High Holborn, W.C.l 


Opposite Gray’s Inn Road. 


‘Phone HOLborn 2149 










The pre-eminent instrument 

Pre-centred condensers 

bright field to phase contrast 
tion changer 


Integral illumination 
Immediate change from 
Optovar magnifica- 


DEGENHARDT & CO., LTD. 


32 MADDOX STREET, LONDON, W 1 
Mayfair 6639 
Sole Importers for Gt Brita and N Ireland 
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WANTED TO PURCHASE 
Scientific books & periodicals 


Entire libraries, and smaller collections ; 
sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 

125 East 23 Street, New York, 10, N.Y., U.S.A. 
Cable Address BOOKJOHNS, NEW YORK 

Bntish Office: ACADEMIC BOOKS, LTD. 
129 Queensway, London, W.2 


Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks Special terms for Technical and Commercial 
Libraries All Scientific and Technical publications purchased. 


111, Eastbourne Mews, London, W.2 


Telephone AMBassador 6934 


- 


THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.I 
(Welbeck 1340) 
Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications, tn all languages 
Librarians, and others, should send us their list of 
'"*wants'', or duplicates for sale Binding undertaken 


$$33$92922392993292929222229322222229325$ 
itenim uen 
ML pont fir Dolan # 
$$ 

$: Wm. DAWSON & SONS, Ltd. § 
$$ World's Largest Stockists — $$ 
a of Scientific Periodicals te 
$$ $ 


COMPLETE LIBRARIES PURCHASED u 


$$ 
$$ BUYING? $$ 
$$ Suppliers to all Leading $$ 
$$ Universities, Public Libraries * $$ 
$$ and Institutions of the World. $$ 
$$ Catalogues 1ssued $$ 
$$ SELLING ? $$ 
$$ Specialists m Scientific, $$ 
$$ * Technical Books and $$ 
$$ Publications of all $$ 
$$ Learned Societies. $$ 
E : Why not consult us first ? i 
i 102 WIGMORE STREET, LONDON, W.1 M 
/ $$ Telephone: Wel. 7948, Amb. 5991 


$ 
$$9229322393223995922292295232233332$2 
, SSSSSSSSSSSHHSSSSSSSHSSSSHHSSSSSSSSSS 








a Faraday Society 


THE BOURKE 
LECTURES 


A LECTURESHIP, to be known as the Bourke 
Lectureship, has been established by the 
Society to enable distinguished scientists 
from overseas to lecture 1n London, Oxford, 
Cambridge and provincial university centres 
for the purpose of promoting the study of 
Physical Chemistry and allied subjects. It 1s 
proposed to hold these lectures once or twice 
a year. 


Professor D. F. HORNIG, Ph.D. 


(Professor of Chemistry, Brown University, 
Rhode Island) 
has been invited§to give the first Bourke 
Lectures 


ON 


‘Spectra and Structure of Crystals," to be 
held in the Department of Chemustry, 
King's College, London, W C.2, on Wed- 
nesday, March 2, 1955, at 530 pm. 
(Chairman: Professor Sir Enc Rudeal, 
M.B E., D.Sc, F.R.S ) 


“Bond Moments and Molecular Structure,” 
to be held in the Department of Chemistry, 
The University of Manchester, on Tuesday, 
March 15, 1955, at 4 pm. (Chairman: 
Professor Geoffrey Gee, ScD., FRS) 


‘Application of Shock Waves to Chemical 
Problems,” to be held in the Department 
of Physical Chemistry, The University, 
Cambridge, on Tuesday, May 3, 1955, at 
430 pm (Chairman Professor R. G. W 
Norrish, Sc.D, FRIC., FRS) 


Admission free, without ticket Non-Members 
will be welcome 


THE FARADAY SOCIETY, 
6 Gray’s Inn Square, London, W.C 1 
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SPECIFICALLY DESIGNED FOR 
GENERAL EDUCATION IN 
SCHOOLS, COLLEGES AND 
UNIVERSITIES | 


THE ‘IDL’ RADIOACTIVITY METER is 


robust and simple to use and capable of mak- 


















ing a wide range of measurements on beta 


illustration shows how the and gamma rays Also suitable as an inexpen- 


probe fits into rear of 
unit for easy portability. 


sive general purpose laboratory monitor 


€ 





Q Trigger “ flash ” for low count rates and checking purposes. 
@ Weston Meter Indication 0-50 counts/second. 


@ Adjustable E.H.T. 300-600 volts indicated on meter, for plateau measure- 
ments. 
@ Self-contained with probe and G.M. tube for beta and gamma counting. 


Full particulars from 


Laboratory and Works 
BEENHAM GRANGE, ALDERMASTON WHARF 
Nr READING, BERKS 


“DEVELOPMENTS” LTD; / London Sales Office 
d $ yox 120 MOORGATE, LONDON, E.C 2 
Telephone METropolitan 9641 (5 lines) 








TIE Pen oscittocrapns 


| Single “Pen n“Oscillograph * 


. Please write for leafleé - “es 


SOUTHERN INSTRUMENTS “LIMITED 
CAMBERLEY SURREY 


Telephone: Camberley 2230 (3 lines) Telegraphic Address: ‘‘Minrak, Camberley, England” 
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IF YOU WANT TO PROJECT 


35mm. film strips, 2"x 2" or 34x 31" slides, 
Continental slides, micro slides, specimens, 
models, drawings, blueprints, photographs, 
graphs, etc., etc. ... 














THERE IS ONLY 
ONE ANSWER 


*EPIVISOR" 


(Registered Trade Mark) 


EPIDIASCOPE 







This versatile instrument enables you to project 


greatly enlarged and perfectly defined images of flat 
and solid objects, as well as film strips and slides. It 1s 
indispensable 1n research and in trainmg Full details 
will gladly be sent on request, together with the name of 
your nearest dealer, who will be pleased to demonstrate, 


Sole Wholesale Distributors , 
NEVILLE BROWN & CO LTD, 77 NEWMAN ST, LONDON, W.l 


E 








A VERSATILE 
RECORDING 
INSTRUMENT 


Specially designed to cover a wide field of 
Industrial and scientific work where the 
rapid production of high quality microfilms 
is required It is eminently suitable for such 
purposes as Instrument recording, photo- 
micrography, oscillograph records, process 
timing, document copying, etc. lt is fully 
.automatic in its operation, the exposure 
and film transport being effected by a single 
electrical impulse operating on 12 or 24 volt 
dc. Special daylight loading cassettes give 
a full 200 |* x 1” or 300 I” x $^ exposures 
from one loading of 35 mm perforated film. 
The camera may also be controlled by manual 
operation 


Write for 16-page illustrated brochure. 





THE INSTRUMENT DIVISION OF 
^ /, 


haek m AM Gn of on 


CHILTERN WORKS 


CHESHAM -BUCKS 
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Watson Stereoscopic Microscopes will satisfy 
the most fastidious user. 














They are available in a wide range of 
stands and can be fitted with a variety of 
optics Offering, as they do, a true stereo- 
scopic image, they can be applied to any 
problem where the three dimensions, length, 
breadth and depth, are to be investigated 
The illustration is of the "Box-Foot" model 
Write for List 6B 
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H HOLBORN, LONDO 


THEHMOSTATIC WATER BATHS 
MADE BY GHANT INSTHUMENTS 


(I) Cover the range from 10? to 90° C , with a differential of + 0.25? C. The whole range is clearly 
marked out on the dial, in single degrees, and the required temperature can be precisely set. 


(2) Are fitted with an accurate bimetallic thermostat, of new design, which works on the micro-switch 
principle without a relay and without arcing at the contacts. 


(3) Have extremely efficient stirring, by induction motor, which ensures that there is no measurable 
temperature gradient throughout the bath. 


(4) Have 1500 or 3000 watt heaters which give very rapid heating 


(5) Can now be fitted with fan cooling to the control box, recommended for continuous operation 
over 40? C., to prevent overheating and condensation. 


(6) Are protected by a strong wooden casing, with air gap, giving good heat insulation. 
(7) Are unconditionally guaranteed for 12 months, and covered by a 48 hour repair service. 


Type UB2 is a heavy steel pressing, vitreous enamelled. The non-drip lid is of aluminium, All SB types 
are of stainless steel with stainless steel non-drip lids 


% 
E 


N, WC 





———— aa 


W. WATSON & SONS LTD. 313 HIG 








Standard Types UB2 SBi SB2 SB3 
Working Space 18" x 81" x 61" l0" x81" x7" 17" x81" x8" 21g’ x 27 x td" 
Shipping Weight 56 Ib. 48 Ib 56 Ib. 100 ib. 
Export packing £2 10 0 £2 10 0 £2 10 0 £3 0 0 
PRICE £22 10 0 £5 5 0 £26 .10 0 £29 0 0 


Lids, non-drip. UB2, 39/-, SBI, 49/-, SB2, 60/-, SB3, 95/- Constant Level Device, Cooling System (all 


baths), 30/- each. Fan Cooling (all baths), 40/-. Standard Test Tube racks for all tube sizes available in 
stainless steel or aluminium. 


We shall be glad to send any further information required, but have tried to set out above, as clearly 
as possible, the most important information which an intending user might need to know. 


GRANT INSTRUMENTS, 8-9 PETTY CURY, CAMBRIDGE, Telephone 3580 
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THE WRAYFLEX & PHOTOMICROGRAPHY 


With the aid of a specially designed adapter the 















WRAYFLEX can be coupled to any microscope for highly 
critical photomicrographs. The eye-level reflex focusing 


ensures a pin-sharp image at any degree of magnification. 


For Copying and Macro- 
graphy, the WRAYFLEX 
camera with its range of 
interchangeable lenses 
and extension rings 
allowing for visual focus- 
ing through the taking 
lens at any distance 1s 
becoming increasingly 
popular among scientific 
workers, 








ROVED VACUUM. WORK 


Thorough insulation impregnation by alternate vacuum 
and pressure cycles demands the rigid exclusion of 
moisture from the system by BIRLEC LECTRODRYERS 
BIRLEC LECTRODRYERS are applicable to a number of 
electrical applications including the dry blanketing of 
transformers during assembly, the dry storage of delicate 
components and insulating material and the drying of 
gases for lamp filling, electrode annealing etc 


A selection of capacitors for fluorescent lighting equipment and 
ignition units which are vacuum «mpregnated faster and better by 
the installation of a Birlec Lectrodryer (Right) Two special Lectro- 
dryers designed for working ir conjunction with on insuloting 
impregnation tank 

Both photographs are published by kind permission of the British 
Thomson-Houston Co Ltd 


Please send me details of LECTRODRYERS for electrical 
work 


"i 
I 
i 
i 





Application 
Name 

DRYER -DIVISION OF ERDINGTON 
Company * F 

BIRLEC LTD BIRMINGHAM 24 
vw - 
mmm m a m m m d Member of the AEI Group of Companies. 
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NEW UVISPEK 


photoelectric 
spectrophotometer 


THE NEW UVISPEK ıs an outstandingly sensitive 
and accurate photoelectric spectrophotometer for use m 
the ultra-violet and visible regions, with a very wide 
field of applications in the research and industrial 
laboratory. Its outstanding features are * 





QOOO0000000000000000000000 


REDESIGN or Measurinc UNIT gives even greater ease of 
servicing and operation. 


MEASUREMENTS OVER THE FuLL U-V AND VISIBLE RANGE 
from 200 to 1,000 mx can be made with quartz prism. 


Dispersion, NEARLY Four Tres As GREAT, in the visible 
region with optional glass prism. 


No BATTERIES are used ; simply connect to A.C. mains. 


EXCEPTIONALLY Hienm SzxwsmIVITY which can be reduced 
when it 1s too great for the measurement in hand. 


PROVISION FOR FLAME ATTACHMENT without removing lamp- 
house. 


Quick DELIVERY ; REASONABLE PRICE. 


Please write for fully illustrated catalogue CH318 (.N.2\ 


HILGER & WATTS LTD. HILGER DIVISION 
98 St. Pancras Way, London, N.W.1, England 


Member of the Scientific Instrument Manufacturers’ Association and of SCIEX 


O000000000000000000000000000000000000 
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The Corporation mamtams close touch with the 
East Afmcan Agrneultural and Forestry Research 
Organization and with the East African Tsetse and 
Trypanosomiasis Research and Reclamation Organ- 
ization, as well as with departments of the Tanganyika 
"Government and other bodies, but the work of the 
Scientific Department ıs presented on a regional basis 
in what forms the longest chapter of the report 
Among some points of mterest are the shght mcrease 
in plant population and the big merease in yield 
obtamed ın experiments on the control of weeds m 
maize with ‘Fernoxone’ at Urambo, the absence of 
„any significant increase in yield of soya bean and 
maize on deep placement of triple phosphate fertilizer 
although the standard method of placmg fertilizer 
gave highly significant merease, the identification 
m South Tanganyika of the maize rust Pucca 
polysooa Underw., and the contmued tnals and 
experiments on the development and improvement 
of agricultural machinery. Soil fertihty studies were 
restricted to maize, and httle progress is reported m 
the determmation of the phosphate status of soils by 
'hemieal tests 


METEORIC PARTICLES IN THE 
ATMOSPHERE 


DENEK ŠVESTKA, Astronomical Institute of 

the Czechoslovak Academy of Sciences, Ondie- 

Jov, has a paper in Bulletin of the Astronomical 

‘Institutes of Czechoslovakia (5, No 5, Sept 1, 

1954), m which he criticizes F Link’s theory of the 

fall and absorption mfluence of meteoritic particles 

m the atmosphere This theory has been explamed 

in some of the B A C issues over several years, and 

the time of fall 7 m seconds through 100 km may 
be expressed by Link’s approximate formula 


log, , T = C — 155 logiy p 


wheie O = 1 4 for metallic particles and 16 foi 
stony particles, the radius of the pa1ticles ın all cases 
bemg e According to this formula, the time of fall 
of 30-100 days would correspond to particles the 
diameters of which m the hmit would conform with 
the relation 4u < 20 < l4u From a study of tho 
absorption influence of particles of different diameters 
Link also constructed an empirical formula for tho 
«number n of particles of iron and sileates of different 
sizes 
logi n = constant — 600 p 


and making use of other data, concluded that the 
absorption in @ layer of meteoric dust is caused 
predominantly by particles with diameters from 2y 
to ôu 
Švestka has now exammed Link’s assumptions 
and deductions and concludes that the latter are 
inaccurate m many cases Observations of absorption 
effects of a dust-layer in the atmosphere durmg 
wunar eclipses can be satisfied only when the optical 
thickness of the layer 1s equal to 0 01 as a mmimum 
A table gives foi different values of p the mmmum 
possible time of fall for which the above optical 
shickness is assumed, and also the maximum quantity 
of meteoric matter fallmg on the earth, which, Ib 1s 
shown, cannot exceed 5 x 10-14 gm em -? sec -!, and 
proves that 15 1s quite 1mpossible—from the optical 
ont of view——that the observed absorption could 
Me caused by particles larger than lp Lmk’s 
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theoretical conclusions were based on Thomsen’s 
results of collections of atmospheric iron particles, 
the diameters of which ranged from 10 u to 80%, but 
there 1s very strong evidence from the collection of 
sumilar particles ın the industrial country of Jena 
that the meteoritic nature of Thomsen’s particles 
must be open to considerable doubt It seems prob- 
able that meteoric dust 1s formed by much smaller 
particles of the order of 10-3—10-5 cm., and it 18 
suggested that a study of the sky-hght polarization, 
during and after the activity of strong meteor 
showers, might provide a decisive answer to the 
problem under mvestigation 


THE EARTH’S EXTERIOR 
ATMOSPHERE AND THE 
COUNTERGLOW 


NDER this title, the Canadian Defence Research 
Board has published a second augmented 
edition of material prepared by E R Hope* In the 
mam this consists of Mr Hope’s translations of 
recent Russian papers (two moie than the first 
edition) of very great mterest concerning observations 
and theories about the outermost atmosphere of the 
earth. 

The Russian astronomers, Astapovich, Fesenkov, 
Divan and Karimov, have a particular claim to oui 
attention, for they enjoy m some parts of their 
country a clarity of the sky which 1s unrivalled and 
which is à great asset to the observations concerning 
the outermost atmosphere and the counterglow. 
Their revolutionary theories are based m part on new 
observational discoveries, and their speculations 
make good use of all the knowledge there 1s on the 
subject They establish that the observational 
material is m accord with the suggestion that a 
gaseous tail stretches away from the earth, resembhng 
the tail of a comet, in the direction opposite to that 
of the sun. They do not suggest that the processes 
responsible for the heatmg of the outermost atmo- 
sphere or for the acceleration of the gas spraying off 
in the tail are at all understood 

The translator’s foreword of twenty-six pages alms 
at reviewing the entire subject in a critical manner, 
and at establishing the relation between these outer 
atmosphere researches and those connected with 
magnetic and auroral effects Much of this could 
come under severe criticism, and one suspects that 
most of the authors mentioned would disagree with 
the arguments presented that oppose their pomts of 
view, but equally with those that are m their favour 
Those who are concerned with these subjects will 
have to go over the literature and the arguments 
for themselves, anyway, and those who would 
appreciate a passing acquaintance cannot be advised 
to gam ib here, for they are unlikely to appreciate 
that another review article might, with equal justi- 
fication, reverse very many of the arguments 

The translations of the Russian papers read well, 
and make a valuable contribution to the hterature 
accessible to most Western astronomers and to those 
concerned with upper atmosphere research 

T Gorb 


* The Earth's Extenor Atmosphere and the Counterglow _ ‘Lhe 
Counterglow as Related to Modern Geophysical Theories, with Seven 
Recent Russian papers Collected and translated by E R Hope 
Second edition. (T 66 R.) Pp xxvi+52 (Ottawa Defence Research 
Board (Defence Scientific Information Service), 1954 ) 
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MOBILITY OF MANGANESE, 
MAGNESIUM AND POTASSIUM IN 
LEAF TISSUES 


By H. C RUCK and Pror, F G. GREGORY, F.R S 


Research Institute of Plant Physiology, Imperial College 
of Science and Technology, London, S.W 7 


Y the use of rooted leaf cuttings, the mobility of 

metallic elements from fully active leaves can 
be studied m a simple way Leaves with axillary 
buds were detached from potato plants grown in 
sand culture supphed with nutrient solutions so that 
the level of the element m the leaves could be con- 
trolled. The isolated leaves were set to root m sand 
or appropriate culture solution, and after fourteen 
days root formation began, and in most cases the 
axillary bud grew out mto a shoot. At the time of 
planting out, one leaflet of a paw was removed and 
analysed The axillary shoot developed deficiency 
symptoms when the cutting was grown in solutions 
deficient in the element under investigation When 
the symptoms had become marked, the opposite 
leaflet of the pair was removed and analysed The 
accuracy of the method for determmmg movement 
of the element from the leaf depends on the high 
correlation between mmeral content of the paired 


leaflets. The following mean values were obtained 
for the distal pan of leaflets m ugm. 
Mn ie leaflets) 2956 2 46 
Mg (10 leaflets) 116 106 
K. (10 leaflets) 420 360 
Manganese 


Leaf-bud cuttmgs with high and relatively low 
manganese content were used and after rootmg 
transferred to a culture solution without manganese 

Typical symptoms of manganese-deficiency ap- 
peared in the shoot after twenty-three days in the 
low-manganese leaves, and after thirty days in the 
high-manganese set. The subtending leaf meanwhile 
remained normally green and without any symptoms. 
The analyses of the leaflets for manganese (p pm 
in dry weight) at the begmning and after forty days 
were as follows 





At After 
planting 40 
out days 
High Mn euttings grown in 150 148 Mean of 8 
deficient replicates 
Lew Mn cuttings solution 25 20 Mean of 13 
repheates 





The appearance of the high-manganese cuttings at 
the end of the experiment 1s shown m Fig 1, A 
The axillary shoot shows severe deficiency, while the 
subtending leaf remains healthy In neither series 
has the concentration of manganese in the subtending 
leaf fallen to any marked degree, mdicatmg that 
manganese 1s not transported from the active leaf to 
the growing bud 


Magnesium 


A similar experiment was carried out usmg plants 
grown in & full nutrient solution The cuttings, after 
1ooting, were grown on erther m a solution eontammg 
magnesium or completely magnesium-free Symp- 
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Fig 1 A, Leaf-bud cutting from a potato plant grown at high- 
manganese level, and after rooting transferred to a manganese? 


free solution B, leaf-bud cuttings taken from a plant grown at 
high-magnesium level and after rooting transferred to a solution 
with magnesium (left) or devoid of magnesium (right) 


toms of magnesitum-deficiency appeared m the set 
grown without magnesium after thirty-seven days m 
the fo1m of grey spots and scotch on the lower leaves 
of the shoot After forty-nine days the expermment 
ended 

The content of magnesium in a pair of leaflets of 
the subtendmg leaf (ugm ) at the beginning and ends 
of the experiment was as follows 


pd After 21 After 49 
days days 
Cuttings in solution 139 435 ] 
wii g V Mean of 8 
Cuttsngs 1n solution 127 102 replicates 
without Mg ] 











The appearance of the cuttings is shown in 
Fig 1,B on left, cuttings supplied with mag- 
nesium, on the right, cuttmgs grown without 
magnesium The leaves of the shoot without mag- 
nesium are almost devoid of chlorophyll, while the 
subtendmg leaf has remained healthy and without 
symptoms The experiment indicates that mag- 
nesium 1s not readily transported from the subtendm, 
leaf to tho developmg bud. E 


Potassium 


Potassium is known to move freely about the plant, 
and as a check on the method a similar experiment 
was carried out with this element Leaf cuttmgs 
were taken from plants grown in full nutrient 
solution, and transferred after rooting either to full 
nutrient or potassrum-deficient solution The potas- 
sium content (ugm ) of leaflets of the mother leaf at? 
beginning of the experiment and after forty-two days 
is shown below 











| After 42 
l At start days f 
Cuttings m solution 264 673 Mean of 2 s 
wr H replicates 
Cuttings ın solution i 276 164 Mean of 11 
without K replicates — |‘ 


In contrast with the behaviour of manganese and 
magnesium, the potassium content of the subtending, 
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leaf has fallen considerably, and deficiency symptoms 

appeared not only on the axillary shoot but also on 

the mother leaf, the former showed brown areas of 

discoloration and bluish-green colour of the leaves, 

while the latter showed margmal scorch and necrotic 
~intervemal areas. 


STRUCTURE OF TOBACCO 
MOSAIC VIRUS 


By Dr. ROSALIND E. FRANKLIN 


Birkbeck College Crystallography Laboratory, 
21 Torrington Square, London, W.C.! 


OBACCO mosaic virus 1s a rod-shaped virus, of 
(most frequent) length 3000 A.1, diameter 
150 A ?, and molecular weight 50 mullon’. It 
eontams 6 per cent by weight of mbonucleie acid, 
the remamder bemg protem. Many chemical and 
. physico-chemical studies mdicate that the tobacco 
mosaic virus protem may be bwilt up of identical 
or nearly identical sub-umts of low molecular 
weight?-'. A smnilar conclusion has been reached 
as a result of X-ray diffraction studies?3. More 
recent X-ray work, the results of which are sum- 
marized here, provides further evidence for a pro- 
tem sub-unit of molecular weight consistent with 
that obtained by chemical methods, and also gives 
more indication of the arrangement of the protem 
chains withm the sub-unit 


Chemical Evidence 


End-group determunation using carboxy-peptidase 
indicates that all C-terminal amimo-acids are threonme, 
and gives a mmimum molecular weight of 17,000 45 
The ammo-acid present m smallest quantity 18 
cysteme. The cysteme content of tobacco mosaic 
virus 1s constant in all strams and corresponds to a 
mimmum molecular weight of about 18,000*. The 
molecular weight of the protem fragments obtained 
by dismtegrating the virus with sodium dodecyl 
sulphate has been given as 10,000—20,000*, and here 
again the only C-terminal amino-acid 18 threonime*. 

Schramm? found N-termmal prohne m amount 
corresponding to the C-termmal threonme, but 
Fraenkel-Conrat and Simger? showed that his 
analytical method was capable of breaking peptide 
bonds. Unable to detect any N-termmal ammo-acid, 
these authors conclude that tobacco mosaic virus 
protem has a cyclic structure. 

Several authors have shown? that, m certam em- 
cumstances, a protem of low molecular weight having 
properties simular to the protem obtamed by 
degradation of tobacco mosaic virus is present in the 
sap of mfected but not of normal plants. This 
protem has been shown to be capable of aggregating 
to form rods of the same diameter as the virus but 
free from ribonucleic acid, and to possess the sero- 
logical properties of the virus 

; Thus a large body of chemical evidence points to 
\ the existence m tobacco mosaic virus of a protem 
:buldmg unt of molecular weight between 10,000 
‘and 20,000. 


? Helical Structure of Tobacco Mosaic Virus 


Watson has suggested’, on the basis of X-ray 
diffraction studies, that tobacco mosaic virus has a 
‘helical structure such that the virus particle can be 
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considered as one giant helical molecule. By analogy 
with turnip yellow mosaic virus and bacteriophage 
T2, two very different viruses for each of which 1b 1s 
beheved that the nucleic acid occupies a central 
position and ıs surrounded by a protein shell’, he 
suggested that, m tobacco mosaic virus also, the 
ribonucleic acid may form a central core, around 
which lie molecules of globular protem m helical 
array. 

Applymg the theory of X-ray diffraction by helical 
structures’? to the measured positions of the mner- 
most mtensity maxima on the layer-lmes of the 
tobacco mosaic virus diagram, Watson concluded 
that the axial repeat period of 68 A. contains three 
turns of the helix, on which he 3n +1 protem 
building units. The observation of an apparently 
meridional maximum on the 31st layer-lne suggested 
that n was equal to 10. Usmg this value, and the 
results of Willams}, the molecular weight of the 
protem buldimg unit comes to 35,000—about twice 
that found by chemical methods 

Infra-red measurements? suggested that the 
protem might be m the form of Paulmg «-helices* 
lymg perpendicular to the axis of the virus, and 
Watson pomted out that the pitch of the virus helix, 
23 A., would allow of a double layer of «-helices. 

X-ray diffraction pictures with improved orienta- 
tion and resolution have now been obtamed, and 
studied in detail. The diagram shown m Fig. 1 18 
from @ gel of approximately 25 per cent by weight 
of tobacco mosaic virus, contamed in a thin-walled 
glass capillary of bore 0 4 mm. The mtensity dıs- 
tribution on some twenty-five layer hnes has been 
measured, and used for calculatmg the cylindrically 
averaged Patterson function shown in Fig. 2a and b. 

The cylindrical Patterson function and the X-ray 
fibre diagram are simply two ways of presenting the 
same set of data, m attempting to interpret the 
data, ıt 1s often helpful to look at them in both 
forms We shall consider first some information 
which can be derived by direct inspection of the 
X-ray diagram. 
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Fıg 1 X-ray diagram of tobacco mosaic virus gel Onrentated 


specimen obtained from N W  Pine's preparation of the virus, 
thamsted culture, rncubated with proteolytic enzymes 
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100 
Fig 2b 


Cylindrical Patterson function of tobacco mosaic virus For Fig 2b (large values of æ) a strong ‘artificial temperature 
factor' has been used 


More accurate measurements of the positions of 
the first maxunum on each layer lme confirm most 
satisfactorily Watson’s conclusion that there are 
3n + 1 units on three turns of the helix However, 
the maximum on the 31st layer lme 1s found not to 
be truly meridional, but to have a value for &/A of 
less than 30A-:. All other maxima stated by 
Watson to be possibly meridional have now been 
shown to be off-mendional. The only central 
maximum not yet resolved mto two peaks les on 
the 37th layer hne, mdicatmg that n may be 12. 
Although one cannot be sure that this peak, too, 
could not be resolved with further mprovement of 
technique, and although m a complex structure it 18 
always possible that the maximum looked for may 
be absent owing to phase-cancellation, 16 seems fair 
to state at the present stage that the most probable 
value of n is 12. 

Assuming that there are 3» + l umts m three 
turns of the helix, then, from the observed positions 
of the mnermost maxima on layer-hnes of type 
3m + 1, 3m + 2 (m any mteger), an upper hmit to 
n can be obtamed In this way, the first observed 
maxima on the Ist and llth layer-lmes both show 
that n cannot possibly be greater than 14. Smee 
observations have been made as far out as the 45th 
layer-hne, this makes 16 unhkely that a strong central 
maximum on the layer-lme 3n+1 has passed 
unobserved. 

If n 13 12, the molecular weight of the protem 
building unit 13 29,000. 

That ıb 1s difficult to be sure of the exact number 
of umts per turn probably means that there is no 
great fluctuation m electron density m passing from 
one unit to the next on the same turn of the helix. 
The pitch of the helix, on the other hand, 1s quite 
unmistakable, and undoubtedly there 1s an 1mportant 
structural discontinuity m crossing from one turn of 
the helix to the next. 


Shape of the Virus Particle 


There 1s some evidence of an external grooving of 
the virus, the groove following the line of the helix. 
This is suggested, ın the Patterson function, by the 
peak region lymg between 135 and 155A in a, a 
position corresponding with the known diameter of 
the particle. The shape of this peak, having necks 
at the base hne and at the pitch height and bulgmg 
symmetrically on either side of these positions, can 
best be explamed by supposing that the particle has 
a screw-like contour, and some slight excess of 
density at the surface (The excess surface density 
may well be due to extraneous matter, smce the 
specimen was prepared by evaporation of a more 
dilute solution ) 

Further evidence of such grooving 1s provided by 
the 3rd layer lme, the form of which shows that the 
outermost shell of the virus has very strong fluctua- 
tions of density with a period equal to the pitch of 
the helix. Again, grooving 1s the sunplest explanation. 
This central region of the 3rd layer-line is found to 
be greatly modified m X-ray diagrams of air-dried 
orientated tobacco mosaic virus, as would be expected 
if the grooves are filled with water in the wet state 
and with air m the dry state 

It has been suggested, as the result of electron 
microscope studies, that the cross-section of tobacco 
mosaic virus may be hexagonal!*. If this were so, 
one would expect a dry specymen of the well- 
orientated virus to form a close-packed mass of 
uniform density We find, however, that strongly, 
dried specimens show strong form birefringence (much ' 
higher than that of shghtly damp specimens), and ` 
also very strong equatorial refléxions at spacings of | 
about 70 and 50 A Both these observations show * 
that there are holes between the particles m the 
strongly dried maternal, which is inevitable if the 
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particle contour is helically grooved i 
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Distribution of Scattering Matter within the Virus 


We must now consider the shape of the protem 
building unit, and the distribution of scattermg 
matter within i5. Here some indication can be 
obtamed from the Patterson function. It must be 
“emphasized, however, that m the cylindrically 
averaged Patterson function of such a complex 
structure, ib 1s probable that some important 
structural features will be entirely obscured, and 
others distorted. The interpretation here suggested, 
even if partially correct, certamly involves great 
over-sunplhification. 

The array of peaks mdicated by crosses m Fig. 2a 
suggests an end-on view of a double layer of rods of 
diameter 11 A This 1s consistent with the suggestion 
that the protem unit contams a double layer of 
a-helices runnmg perpendicular to the axis of the 
particle. Moreover, the lnearity of this long series 
of peaks suggests that the rods le im a tangential 
rather than & radial direction with respect to the 
particle axis This type of arrangement is shown 


AL 
LY 





(a) 
Schematic representation of proposed arrangement of 


Fig 3 
protam in tobacco mosaic virus This drawing 18 inserted for the 
sake of clarity , 16 mevitably involves great over-simplification, 
as well as the insertion«of detail which is of no quantitative 
sigmfleance (a) View of a short length of virus particle, showing 
units and sub-units on six turns of the hohx (b) Transverse 
section of virus rod, showing twelve units in one turn of the helix 
Arrows indicate prineipal direction of protein chains in each unit 
Ribonucleic acid not shown 


Returning to the X-ray diagram, it 18 seen that, 
on certain layer-lines, the mtensity distribution 
shows a regular periodicity, with distmet zeros 
between the maxima. This suggests that the pro- 
jection of the structure on to an axial plane is 
approximately centro-symmetrie (I am grateful to 
Dr. F. H. C. Crick for pomtmg this out), which agam 
pomis to the sub-division of the mam buidmg unit 
of the helix mto two near-equivalent parts related 
by a diad or pseudo-diad perpendicular to the axis 
of the particle, the complete structure of the protem 
being thus a combination of two equivalent co-axial 
helices 

On the equator, the first four maxima he close to 
those which would be given by a rod of uniform 
density of diameter 150 A. This, together with the 
regular periodicity of intensity, has made ıt possible 
to determine the signs of the first twelve equatorial 
maxima, and hence to calculate a Fourier projection 
of the virus. The most promment feature of this 
projection (which will be presented and described m 
letail elsewhere) 1s a ring of high density at a radius 
of 55 A, This may suggest that the virus ribonucleic 
acid hes on this radius. An alternative explanation 
3 that the mbonucleic acid in tobacco mosaic virus 
s heavily hydrated and hes at the centre, while the 
heavy shell of radius 55 A 1s sumply a region of low 
hydration. 

It is often supposed that there is no mternal 
hydration m tobacco mosaic ‘virus. However, when 
the air-dned virus is strongly dried at room tem- 
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perature, there is & loss of weight of about 10 per 
cent Moreover, the scattered mtensity on layer lmes 
3m + 1 and 3m + 2 becomes much weaker, showing 
that the degree of order within the protem building 
unt is reduced. This effect ıs comparable with the 
deterioration which occurs m the X-ray diagrams of 
single crystals of protem when the water of hydration 
is lost, and suggests that the virus protein also 1s to 
some extent hydrated 

A detailed study of the 6th layer line 1n the tobacco 
mosaic virus diagram shows that the strong central 
region 1s mainly due to a second-order Bessel function 
contribution from a cylindrical shell of radius 55 A. 
This comeides with the high-density shell revealed 
by the Fourier projection, and it thus appears that 
the high-density shell must have a strong periodierty 
of 11 A. m the axial direction 


To summarize, X-ray diffraction studies mdicate 
that the protem of tobacco mosaic virus 1s m the 
form of structurally equivalent units of molecular 
weight about 29,000 arranged on a hehx of pitch 
23 A., there bemg 3n + 1 such umts on three turns 
of the helix, with » probably equal to 12. These 
upits appear to be subdivided, along a plane approx- 
mately perpendicular to the axis of the hehx, into 
two equivalent or near-equivalent sub-umts. The 
molecular weight of these sub-units is consistent with 
the minimum molecular weight obtained by chemucal 
methods 

There ıs an important structural discontmuity 
between one turn of the helix and the next, and this 
appears to be associated with an external grooving 
of the particle This feature of the structure, which 
gives the virus a rather large external surface, may 
perhaps account for the surprising variety and extent 
of chemeal modifications which it 1s possible to 
make m tobacco mosaic virus without breaking up 
the particle and, m some cases, without destroying 
its mfeotivity?*. There is thus reason for hoping that 
further chemical work on the accessibility of the 
different amino-acids, together with X-ray studies of 
the chemically modified forms, may help to elucidate 
not only the configuration of the protem chams, but 
also the positions of certam amuno-acids m the virus. 

I am grateful to Prof J. D Bernal for his interest 
and encouragement, to Mr. N W Pirie for providing 
me with the purified tobacco mosaic virus, and to 
many American workers at Berkeley, Pasadena, St 
Louis and elsewhere, for stimulating discussions. 
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LETTERS TO THE EDITORS 


The Edwors do not hold themselves responsible 
for opuons expressed by their correspondents. 
No notice «s taken of anonymous communications 


The ‘Horizon’ of the Steady-State 
Universe 


In a recent article on “The Age of the Universe” 
m Nature there has been a call for a further explana- 
tion of the nature of the ‘honzon’ or the ‘size’ of the 
universe as i16 18 defined m the steady-state theory. 
The subject is mathematically quite clear, and geo- 
metrical properties follow from the fact that the 
de Sitter space 1s the applicable one. Thus in the 
original papers on the subject by Bondi and Gold? 
and by Hoyle? there 1s no ambiguity. Purani* has 
published a lucid mathematical discussion of the 
‘horizon’, or the observable size of that type of 
universe The present discussion 1s therefore merely 
@ descriptive supplement. 

There is no simple answer to the question. ‘How 
big 1s that universe ? The theory is concerned only 
with quantities that can be measured observationally, 
or that could be so measured were ıt not for some 
obviously only technical limitation. Some of the 
questions that may be asked are discussed below 

(1) ‘Out to what distance could we now see 
galaxies ?' With any given observing apparatus of 
fixed limitations as to the energy density and the 
frequency of the hght required for an observation, 
this will be a finite range The number of galaxies 
that can be seen 1s then also finite This will be so 
whatever the actual hmits of the apparatus may be, 
so long as 156 requires finite amounts of energy for an 
observation An nnprovement of the sensitivity of 
the apparatus would always give an increase of the 
range (but not in proportion). 

(2) ‘If we contmued observations with a given 
apparatus for a very long time, what changes would 
we seo ?’ In the course of time, the farthest galaxies 
that we could see will drop out of the observable set 
because their hght will appear famter and of lower 
frequency until 16 1s below the threshold of the 
apparatus. At the same time other galaxies will become 
brighter as they grow bigger, and newly formed ones 
will become visible. Orgmally bright ones will fade 
towards the limit of observability. Statistically, the 
population will remain the same, though there will 
be losses and gams The ‘observational horizon’ will 
always be at a finite range, constant for any given 
instrument, but greater the more sensitive the 
msitrument. 

(3) ‘If we sent out a powerful hght pulse now, 
where could 15 be received ?? Such a signal will reach 
that set of galaxies which are at present nearer than 
a certam distance (grven by Hubble's constant) from 
us. That is a finite number. But ıt will also reach 
all those galaxies that will have formed withm the 
expanding space defined by the first set, m time to 
intercept the hght. That 1s an infinite number. If 
reception 1s to imply recognition, and therefore a 
finite amount of energy at the recerver, this would 
limit the number to a finite one, but there 1s no 
lmit in. principle to the number of galaxies that could 
be mformed of our pulse by the use of mtermediate 
relay stations. 

(4) ‘Is there a last moment before which & bght 
pulse has to be emitted here to assure its arrival at 
a specified galaxy ?' Yes. If the signal 1s sent later 
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than that moment ıt will not get to that galaxy 
(This is not & question of observational technique ) 

(5) ‘Is there a last moment for the reception of 
light signals from another galaxy ?' No. There is 
no last moment of reception defined m the theory. 
The last signal emitted by another galaxy that could 
be recerved here would, however, be drawn out m 
tıme so that ıt would take an infinite time for ıb 
to arrive, however short a pulse ıt may have been 
at its emission This absence of a defined mstant 
at which reception must cease does not mean that 
the act of disappearance ıs m doubt, but only that 
the moment at which ıt occurs is related to the 
particular method of observation. A change to more 
sensitive methods of observation would delay the 
disappearance of any one galaxy, but provided the 
method of observation is kept the same, the mean 
rate of disappearance from view will be constant (and 
equal to the rate at which new ones are appearmg m 
the realm surveyed by that instrument). 

So far as any actual, or m principle possible, 
observation is concerned, that universe 1s finite The 
flow pattern of information there is analogous to that 
in & population which has a finite number of members 
at any mstant, but which 1s m a steady state for all 
time If I were a member of such a population I 
could obtain information (say, m writing) from an 
unlimuted set that have lived before now, and I could 
leave information for an unlimited set m the future. 
But there would only be a finite number with whom 
I could now have a two-way conversation. Any one 
of that number will also belong to one, or more 
generally to both, the unlimited seis 

T Gor» 


Royal Greenwich Observatory, 
Herstmonceux Castle, 
Hailsham, Sussex. 


! Nature, 175, 69 (1955) 

3? Mon Not Roy Astro Soc, 108, 252 (1948) 
3 Mon Not Roy Astro Soc, 108, 872 (1048) 
* The Observatory; 74, 172, (1954) 


Mr. Gorp's statement 1s very clear, and those 
interested in cosmology will be very grateful to him 
for making it. Unfortunately, however, ıt only m- 
creases the uncertamty which has arisen regarding 
the actual implications of the theory with respect 
to the observable horizon, smce it appears to be m 
direct conflict with statements made m the paper 
by Hoyle which Mr. Gold now cites as one of ‘‘the 
original papers on the subject, In that paper Hoyle 
says. “Extragalactic nebule are continually passmg 
out of the observable universe . . . The oldest con- 
densation within the observable universe... has an 
age of about 1 5 x 10'° years". If a nebula passes 
out of the observable universe there must have been 
& time when 16 was within it (that 15, was observable), 
and a later time when ıt was not observable Hence 
there must have been a time when ıt ceased to be 
observable. But Mr. Gold now says: “Is there a 
last moment for the reception of hght signals from 
another galaxy ? No. There is no last moment of 
reception defined m the theory” i 

It is clear from Hoyle’s paper that the “passmg 
out of the observable universe” was not mtro- 
duced as an effect of instrumental mnperfections: ıb 
has been generally mterpreted as an effect of the 
nebula, reachmg, at a finite distance and within a 
finite time, the velocity of ight. Statements to this 
effect are numerous. For example, Dingle, speaking 
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in February 1953, assumed that the theory required 
that "nebule are continually recedmg into maccess- 
ibility by surpassing the speed of hght":, Still earlier, 
m May 1952, the Astronomer Royal, m describing 
the theory at a Friday Evening Discourse at the 
-Royal Institution’, said that “at a distance of about 
two thousand milhon hght years the rate of expansion 
becomes equal to the velocity of light. At that 
distance we have, therefore, an observational horizon, 
beyond which we can never see. . . . As the creation 
of matter is at the rate needed to keep the mean 
density of matter in the Universe constant, the rate 
at which galaxies are bemg born just balances the 
rate at which they are lost to view". Neither of these 
statements, which Mr. Gold’s letter now contradicts, 
seems ever to have been corrected 

If, as Mr Gold now says, “A change to more 
sensitive methods of observation would delay the 
disappearance of any one galaxy", what 1s the mean- 
ing of Hoyle's statement that “the oldest condensa- 
tion within the observable universe . . . has an age 
of about 15 x 10 years’? What particular 
"method of observation corresponds to this figure ? 

In view of these and other questions that will 
doubtless arise when the whole matter 1s reviewed 
in the light of Mr. Gold’s new explanation, the need 
seems imperative for a clear and authoritative state- 
ment either reconcilmg the earlier and later assertions 
or else stating which 1s to be accepted as the true 
postulate of the theory 


Tae WRITER OF THE ARTICLE 
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Influence of Liquid Films on Fibre 
Friction 

Bowden and Tabor! have shown that the adhesive 
force between a smooth sphere and a smooth plane 
due to a surface film of liquid 1s independent of the 
amount of hquid held between the surfaces. This 
is not true for the case of a cylmder m contact with 
a plane, when the adhesive force per unit length of 
cylinder 1s 


A = 4w Rir (2) 
where E is the cylinder radius, 7 the radius of curva- 
ture of the liquid meniscus and v the surface tension 
According to (1), A will merease as r 18 reduced by 
decreasing the amount of hquid present. The adhesion 
will not become infinite, but 1ts maxmmum value will 
be determmed by the tensile strength of the liquid or 
by the surface roughness 

The effect 1s easily demonstrated for a relatively 
thick glass fibre adhering to a glass plate by adding 
water and measurmg the adhesion as the water 
evaporates With a fibre 0 1 em. m diameter, values 
of A up to 2 gm./em. are readily obtamed. The 
adhesion cannot, however, be measured. directly in 
this manner for fine textile fibres, but ıt can be 
measured indirectly m so far as 16 modifies the 
apparent frictional coefficient when rubbing takes 
place on a smooth surface m the presence of a liquid 


Fibre frictional coefficients are generally measured 
' by the ‘bollard’ method for which the well-known 
t relation, i 


T/T, = exp pad, (2) 
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is employed, where T,,T', are the fibre tensions, 0 1s 
the angle of contact between fibre and cylinder and 
pa the coefficient of friction. In the presence of an 
adhesion force A, relation (2) will take the form, 


when p 1s the cylinder radius and u the true coefficient 
of friction. Then by measurmg values of T, for two 
different values of T, 16 18 possible to determine Both 
A and u. Some results obtained using a nylon fibre 
and a polished glass cylinder are shown in Table 1. 
No attempt was made to fix the thickness of the oil 
film, which was simply reduced m thickness by wipmg 
with a clean cloth. The oi used had a viscosity of 
about 1 og.s. umt and a surface tension of about 
30 dynes/cm., the eyhnder diameter was 5 9 cm. 





Table 1 
On film Hu A HA, from (2) 
As origmally applied 04 0 10 gm jem 0 62 
Cylinder wiped once 04 0 17 gm /cm 0 79 
Cylinder wiped again 04 0 26 gm jem 110 





In the case of the thinnest oi film, the experi- 
ment was repeated usimg a wool fibre, and the 
values u = 0 4 and A = 003 gm/cm were ob- 
tamed 

It ıs plam that the surface roughness of the wool 
fibre resulting from the surface scales has elimmated 
adhesron effects to a large extent 


G. Kwa 


Wool Industries Research Association, 
Torridon, 
Headingley, Leeds 6. 
Nov. 4. 


1 Bowden, F. P, and Tabor, D, “The Friction and Lubrication of 
Solids", 800 (Clarendon Press, 1950) 


Non-linear Microphonic Response of 
Labyrinth Organs to Stimuli consisting of 
Two Pure Tones 


Ix a study of the microphonic effect of the lateral 
line of fishes!, we found a remarkable response to & 
stimulus consisting of two pure sine waves acting at 
the same time on the sense organ These effects are 
demonstrated by Fig. 1, curves A-0. 

The most interestang aspects of these curves are 
(1) The frequency of the response (A and B) is 
twice the frequency of the stimulus. (2) In the 
combined effect (C), the response to the lugh fre- 
quency is large at the negative peaks and small at 
the positive peaks, the latter correspond (approx- 
imately) to the equilibrium position of the organ 
(3) The maximum response to the high frequency 
in C is much larger than 1f this frequency 1s presented 
alone (8), with the same amplitude. The quotient 
of the two responses will be called the ‘amplification’ 
This amplification depends on the amplitudes of 
a and b 

We are still convinced that the explanation of 
the double frequency given m our earlier paper’ is 
correct. It 1s not found in the mueropbonio effect 
of the criste of the semicircular canals and of the 











Fig 1 Curvea ‘Waveform of the low frequency ¢ Waveform, 

if a high frequency with smaller amplitude 1s superimposed on 

the low frequency A Response of the lateral line organ to 

stimulus g (double frequency) B Response to the high frequency 

alone (Oscillogram B was photographed for another frequency, 

but it has the right amplitude} C Response toe D Response 
of a labyrinth organ to stimulus e (schematical) 


cochlea The further quantitative analysis of the 
phenomena, however, revealed fundamental diffi- 
cultaes in the explanation which was given for the 
effects under (2) and (3). This will be described m 
more detail ın the thesis of one of us (J.W K). 
Hence it seems probable that these two effects are 
due to the sense cells themselves, so that the labyrmth 
organs should also give a simular response. Indeed, 
this was checked for the criste of the semicircular 
canals as well as for the cochlea of the pigeon by 
one of us (D R U) ‘Ths has now been checked 
for mammals with positive result. 

There are some mmor differences between the 
cochlea and the other organs studied. Though in all 
cases a ‘zero-pomt’ m the output for the high fre- 
quency is found, 16 18 generally on the rising part of 
the curve for the cochlea, whereas 15 1s sometimes on 
the descending part of the curve for the criste. For 
the lateral hne ıb 1s close to the top of the curve. 
The optimal ‘amplification’ (see above) 1s about 6 for 
the lateral hne, between 3 and 8 for the criste and 
between 1 and 1 7 for the cochlea It 1s about 1 for 
less optimal values of the amplitudes of the two 
frequencies. 

Though the experiment described here is very 
simple, we have not found any earlier report of 16 in 
the literature It proves that the sense organ gives a 
non-linear response, & good microphone should give 
a response similar to the mput curve c. We have 
constructed electronic models giving the same typical 
response, and the possible relations between these 
models and physiological processés are bemg m- 
vestigated. They will be published elsewhere m more 
detail, together with a full account of the experiments 
described here 

Our thanks are due to Prof. Eelco Huminga, 
director of the Otological Clinic, for his interest 


Hi DE Vares 
J W. KUPER 
Physical Laboratory, 
Department of Biophysics, 


D. R. UBBENS 
Otological Clic, 
University of Groningen. 
Oct. 16. 


ide Vines, Hl, Jielof, R , and Spoor, A, J Physiol , 116, 137 (1952) 
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Interpretation of Differential Thermal 
Curves of Mixed-layer Minerals of Illite 
and Montmorillonite 


MixkED-nAYEBR minerals of lite and montmorillonite 
have been known for more than a decade now, and- 
new examples are constantly bemg reported! The 
identification of these mmerals 1s based largely on 
X-ray exammation using the tables and curves of 
Brown and MacEwan? or the method of MacEwan? 
for random structures, the methods for ordered 
structures are more direct. Most workers publish 
differential thermal curves as supporting evidence 
for the presence of an mterlayered structure, and 
in these curves there are usually two endothermic 
peaks m the region between 500° and 700? C , which 
are taken to represent loss of hydroxyl water from 
the separate ulte and montmorillonite layers. How- 
ever, & detailed exammation of published and unpub- 
lished. differential thermal curves of these matenals 
shows that the sizes of the endothermic peaks in the 
500°--700° C. region bear no relation to the proportion 
of ilhte to montmorillonite found by X-ray examma- ` 
tion Order can be attamed only by dividimg the 
curves mto two series, m one of which the mam 
endothermic peak les between 525° and 626° C. and 
in the other between 650° and 725°C. The curves 
in each series still bear no relation to the proportion 
of ilhte and montmorilomte, but there 1s an m- 
portant structural difference between the groups not 
revealed by X-ray exammation which appears to be 
of wide significance. 

The subdivision requires the existence of anomalous 
illtés* and montmorilonites5 m which the tempera- 
tures of the endothermic peaks are reversed ın the 
region between 500° and 700? C. Furthermore, it 
is logical to assume that these anomalous minerals 
have arisen owing to mineral transformations that 
have proceeded as ın the following scheme (full Imes). 


Series I 
‘Tihte’-hke differential thermal 


curves 
Structure probably disordered 


Series II 


‘Montmorilonite’-like differential 
thermal curves 
Structure probably ordered 


Normal ilhte Abnormal illite 
Intermediates Intermediates 
Abnormal montmorillonite Normal montmorillonite 


If this thesis be correct, differential thermal analysis 
will indicate the direction m which muneral trans- 
formations are taking place m mixed-layer minerals 
of ilhte and montmorillonite ; several examples have 
been put to test with success 

Transformations between series I and IT are possible 
but difficult, thus explammg why the second endo- 
thermic peak associated with the mam one in the 
region 500°-700° C. m each series 1s usually poorly 
developed. It can be performed aritzfiaally for a 
normal montmorillonite by firing material to 800° C. 
and rehydratmg the product m steam?, whence 
abnormal montmorilonites are obtained. It should 
be noted that this 1s a disordermg process and suggests 
the possibility that the structures of series I are dis- 
ordered and those of series II ordered. Order-disorder 
can be of several types and need not be the same 
for artificially prepared abnormal montmorulonites: 
as for naturally abnormal ones. That which is be- 
lieved to be of umportance for the latter 1s order- 
disorder of the substitution cations, which brings 
about differences m bondmg of hydroxyls as mdicated " 
by Kerr et al”. ] 


` 


i 


No 4452 February 26, 1955 


On the present theory ıt would not be necessary 
for the abnormal montmorillonites recently described 
by Bose and Sengupta’ to have iron contents mter- 
mediate between that of nontronite and normal 
montmorillonite to explam the lower differential 

_thermal peak ın the region 500°-700°C. Another 
naturally abnormal montmorillonite known to me 
has no iron at all, and the iron content of the sample 
used by Hull could not have been changed during his 
experiments. Chemical data mdicate also that current 
theories of the effect of substitution of silicon by 
aluminium 1n tetrahedral layers do not explam the 
thermal effects of anomalous ilhtes and mont- 
morillonites. A disorder-order process seems worthy 
of serious consideration and study 

In the scheme suggested, a cycle of transformations 
1s postulated, and this cycle should be reversible , 
but as yet no ways of performing the disorder-order 
transformation artificially have been found. How- 
ever, this concept should enable one to plan experi- 
ments designed to transform illite and montmorillonite 
(normal forms) into each other more successfully than 

-has been done in the past. 

A more detailed account of these ideas 1s given in 
a chapter on clay mineral mixtures and mixed-layer 
minerals m the forthcommg monograph of the 
Mineralogical Society of Great Britam on “The 
Differential Thermal Investigation of Claya”. 

W F Cors 

Division of Building Research 

(Commonwealth Scientific and 
Industrial Research Organization), 

Graham Road, 
Hüghett, 8.21, Victoria. 
Sept. 27. 
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Anhydrous Hydrogen Fluoride as a 
Collagen Solvent 


Ir has been reported? that hide collagen and other 
protems dissolve in anhydrous hydrogen fluoride 
The fact that some protems, lke msulin, were re- 
covered with up to 80 per cent of their initial bio- 
logical activity, after solution 1n this solvent, suggested 
that collagen might dissolve without denaturation. 
The a&bihty to reconstitute characterstie collagen 
fibrils from solution was used as the criterion of the 
absence of denaturation 

Dry, purified, unlimed, steer-hide collagen was 
introduced mto the middle flask of a tram of three 
polyethylene flasks. These flasks were connected to 
each other, to the hydrogen fluoride tank, and to a 
mutrogen tank by polyethylene and copper tubing to 
form a gas-tight apparatus. After mtroduction of 
the sample, the apparatus was flushed with dried 
nitrogen for 48 hr. Hydrogen fluoride was distilled 
from the tank into the nearest flask and then 
carefully redistilled mto the flask contammg the 
f 
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sample After eleven days at 0? C., some of the 
collagen had dissolved Usmg anhydrous conditions, 
some of the supernatant hquid was withdrawn mto 
a fourth polyethylene flask The hydrogen fluoride 
was evaporated from the two flasks anhydrously and 
the residues exammed 

The residue from the supernatant hquid was a 
transparent film which gave a gelatm-like high-angle 
X-ray diffraction diagram. This dry film was soluble 
m water. A distilled water solution of this film pro- 
duced preerpitates when ammonium sulphate and 
phosphotungstic acid solutions were added These 
precipitates were examrned ın the electron mucro- 
scope but nothmg fibrous was observed. 

The distilled water solution was further exammed 
by dialysis against 1 per cent and 10 per cent solutions 
of sodium chloride, tap water and distilled water. 
Bovine glycoprotem was added to another portion, 
and this mixture was dialysed agamst distilled water’. 
Precipitates were not obtamed m these reconstitution 
tests, end nothmg fibrous was seen on electron 
mucroscopic exammation 

We conclude that anhydrous hydrogen fluonde 
does dissolve steer hide collagen, but that the solu- 
tion occurs with denaturation 

Russert E Dreroryn 
Vincent O'GoRMAN 
Research Division, 
United Shoe Machinery Corporation, 
Beverly, Massachusetts. 
Oct. 20. 
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Reactions of Hyponitrites and Nitrites 


EXPERIMENTS carried out by Oza and Oza! with 
silver and anhydrous strontium hyponitrites and 
dinitrogen tetroxide at 0°, 30° and 140°C show the 
production, in the gas, of both nitrous oxide and 
mtrogen, which are among the thermal decomposition 
products of these hyponitrites It appears, therefore, 
that these hyponitrites undergo fission mto them 
normal decomposition products under the ımpact of 
the molecules of mtrogen tetroxide or dioxide The 
oxide and the mirite so formed then react with the 
nitrogen tetroxide or dioxide to yield their relevant 
products of the reaction, while the gaseous products 
of the primary fission remam unaltered and their 
presence is shown by analysis of the gas. 

It 1s known that sodium hyponitrite decomposes 
as follows. 


3Na,N,0, = 2Na,0 + 2N&NO, + 2N, 


The hydrated salt produces some nitrous oxide also}. 
Thus the mere presence of water has the effect of 
converting some of the nitrogen mto nitrous oxide. 
Calerum hyponitrite tetrahydrate, which normally 
decomposes into nitrite, nitrate, oxide, nitrous oxide, 
nitric oxide and nitrogen at 330°, ıs shown to decom- 
pose, yielding the same products, when kept for some 
tame in the viemity of 100° It appears, therefore, that 
the decomposition of hyponitrites can be induced 
by causes other than heat, for example, by mole- 
cular agitation of some kind. The hyponitrites of 
strontium, silver and mercury have also been 
systematically mvestigated by Oza and Thaker and 
found to yield simular products when decomposed by 
heat. 
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In another mvestigation silver oxide was isolated 
ım the decomposition products of silver nitrite, 
although ıt had not been found by E. Divers*. The 
probable formation was indicated m a thesis men- 
tioned m Britesh Chemical Abstracts (1, 245, 1942), 
the details were not published and reference to the 
thesis shows that the oxide was isolated when silver 
nitmie was heated m a current of dry aw at 550°, 
when the decomposition 1s extremely rapid His silver 
oxide may have been a secondary product, silver, in 
a finely divided state, can react with the oxygen of the 
air. Oza, Oza and Thaker have isolated silver oxide 
in the decomposition of silver nitrite at 130° m an 
atmosphere of oxygen at 11 cm. mercury pressure. 
Addition of finely divided silver to the decomposing 
nitrite did not alter the results It ıs obvious that 
the atmosphere immediately in contact with the 
decomposing nitrite 1s a mixture of nitrogen dioxide 
and oxygen, which can produce only nitrate but not 
oxide. The presence of oxygen m the atmosphere 
surroundmg the decomposing nitrite has the effect 
of removing nitric oxide, a product of the decom- 
position, which, if left as such, destroys the silver 
oxide 

The action of nitric oxide on oxides of silver, mer- 
curous and mercuric mercury, and calcium has been 
imvestigated by Oza and Thaker and Oza and Oza. 
The oxides were heated, at suitable temperatures 
(« 300°), for varymg periods of time, m an 
atmosphere of miric oxide at different pressures 
The experments demonstrated the formation of 
mitmte as the primary product of the reaction. 
Nitrogen and nitrogen dioxide are produced in 
the gas and them formation ıs greatest when 
nitric oxide is at a pressure tendmg to zero There 
seems little doubt, therefore, that the molecule 
of nitric oxide decomposes and the nitrogen dioxide 
found ın the gas arises m this way. The formation 
of nitrite may also mvolve a prior orientation of the 
mitric oxide molecule on the surface of the metal 
oxide to bring about what 1s essentially a peroxide 
structure’ Nitrogen is also formed from nitric oxide 
in contact with nitrite’, In the case of silver oxide, 
which has, among the oxides now studied, the most 
readily detachable oxygen, this provides the most 
noteworthy reactions 

TRAMBAKLAL MOHANLAL OZA 

Institute of Science, 

Bombay 1 
Oet. 20. 
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A Simple Method for the Determination of 
Glycogen in Liver 


Tux methods used for the determmation of liver 
glycogen can be divided into two general groups 
the glycogen can be determined in its original stateb?, 
or after its hydrolysis to form simple sugars?:, 

Recent investigations mdicate that liver glycogen 
is buit up of two physiologically different com- 
ponents. One of these 1s protein-bound, constant and 
can be extracted by boihng with alkah. The other 
is ‘free’, and physiological alterations are mamly 
associated with this fraction, which can be extracted 
with trichloracetic acid», The latter method has 
been recently regarded by several authors as an 
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accurate method for the determination of quantitative 
changes m the liver glycogen?’ 

On the basis of our experiments carried out during 
the past year, we recommend the following methoc 
for the determmation of glycogen. We use 10 pe 
cent (v/w) trichloracetic acid, physiological salm: 
and absolute alcohol. 2-3 gm. aliquots of the hver: 
of rats killed by decapitation are quickly homo 
genized m a mortar previously weighed and con 
taming 2 ml of trichloracetic acid. The weight o 
the liver sample is estabhshed by reweighmg th: 
mortar, and the quantity of trichloracetic acid mad 
up to 1 ml/gm lver To this 1 ml./gm hver mx 
ture physiological saline ıs added and the homo 
genization completed. After filtration through filte 
paper, 1 5 ml. of alcohol 1s added to 1 2 ml. of th 
filtrate (In the case of high hver-glycogen concentra 
tions, appropriate dilutions of the filtrate may be used) 
The turbidity arismg on shaking and after standın; 
for three hours is measured nephelometrically wit! 
a yellow filter m a suitable colorimeter The omgme 
(or the diluted) filtrate in a 1 2-15 dilution wit. 
water serves as blank control 

Calibration curves were established with dilution 
of a commercial sample of glycogen and with thre 
samples originating from different groups of rat liver: 
The regressions of all the four samples proved to b 
identical. This shows a great advantage above th 
van der Vies 1odine method?, as with the latter eve 
hvers of single anmals of the same species gav 
different colour reactions. We have ourselves ir 
vestigated the use of this method’, 7 

In recovery experiments, 103 6 + 3 85 per cen 
of added glycogen was regamed (average of nme de 
terminations) The values obtamed by our metho 
were compared with the values for the same hver 
as determined by the hydrolytic method??? Accordin 
to our experiments, 1n the case of low liver glycoger 
the relative proportion of trichloracetic acid glycoge 
proved to be low, whereas in the case of high live 
glycogen the two methods gave nearly the sam 
results. This observation 1s m accordance with th 
results of other authors?:9, 

Details of this work wil be published in Act 
Physiologica Acad. Ser. Hung 

L. GYERMEK 
Q. FEKETE 
Pharmaco-Industrial Research Institute, 
Budapest. 
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In vitro Synthesis of Ribonucleic Acid in 
Reticulocytes 


Wa have been studying the concurrent synthes: 
^n vitro m rabbit reticulocytes of hem, globm an 
the non-hemoglobm protems. Usmg methylen: 
labelled (4C) glycine the degree of ribonucleic aci 
synthesis also could be measured. The techniqu 
devised may be useful to others faced with th 
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problem of measurmg the radioactivity of very small 
amounts of substances ın very dilute solution It 
has enabled us to observe the synthesis of five 
nucleotide components of ribonucleic acid, begmnmg 
with 8 ml. of reticulocytes 

Reticulocytes were produced m a rabbit by the 
injection of phenylhydra7me, these were washed free 
of plasma in Krebs solution by centrifugation, and 
then meubated for two hours at 37 5° under 95 per 
cent oxygen and 5 per cent carbon dioxide m a Krebs 
solution reaction mixture contammg the followmg, 
which have been found to stimulate amino-acid 
ineorporation mto the protems and hem synthesis 
certain amuno-acids, Fet+, fructose-alanme, and 
plasma dialysate! At the end of the meubation, the 
cells were washed five times by suspension and 
centrifugation m a large volume of Krebs solution 
and then to the sedimented cells was added 100 ml 
of 7 per cent trichloracetic acid at 4° which dissolves 
all the free nucleotides The precipitate was dissolved 
m 1 N sodium hydroxide (0 25 ml per ml. of cells 
used) and allowed to stand overnight at room tem- 
perature The ribonucleic acid is thus hydrolysed 
to its nucleotides The deoxyribonucleic acid and 
proteins are precipitated from this solution by 7 per 
cent trichloracetic acid The supernatant solution 
is extracted with ether m order to remove the trichlor- 
acetic acid and then the Nat 1s removed from 1t by the 
addition of 20 mgm of ‘Dowex-50’ H+? The nucleo- 
tides were then isolated by adsorption on, and seral 
elution from, *Dowex-1' according to the procedure of 
Cohn* Cytidylic and adenylic acid a were eluted 
with 01M formic acid, adenyle acid b, guanylic 
and uridylic acids by 10M forme acid The 
fractionation was followed by measurmg the hght 
absorption at 260 my and the different nucleotides 
were identified by the ratio of optical densities at 
260 and 280 my. 

The following procedure was used for measuring the 
radioactivity of each nucleotide isolated as above 
20 mgm. of ‘Nort’ was suspended 1n water and then 
spread evenly on a circle of filter paper, 20 mm 
diameter, by suction filtration through a sintered 
glass funnel with a removable collar. The solution 
contauung the nucleotide was filtered through several 
times until no more nucleotide was removed. The 
amount of nucleotide adsorbed was determined by 
the dimmution in optical density at 260 my m the 
filtrate, 20 mgm of ‘Nort’ retams about 1 mgm of 
nucleotide. For accurate measurement of the radio- 
activity the charcoal must be saturated with nucleo- 
tide, therefore the filtrate must finally contem some 
nucleotide which the charcoal does not remove. It 
was determmed im separate experiments that no free 
glyome (14C-labelled) was retained jon the charcoal 
'm this procedure, this eliminated any possible 
shght contammation of the ‘Dowex-1’ fractions by 
radioactive glycme The paper with the charcoal on 
1 was then placed on a circular aluminium cup, 
spread with silicone grease to prevent curlmg of the 
paper, and dried Radioactivity was measured in a 
Geiger-Muller end-window counter, using glycme with 
.24 x 109 counts per minute per millimole 
, The different nucleotides have the following specific 
Activities 


Nucleotides Counts/minute per millimole 
Adenylic acid g 2,020 
Adenylic acid b 2,295 
Guanylic acid. 3,620 
i Cytidyhe acid 1,135 
Uridylic acid 516 
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This ineorporation is about 1-6 pei cent of the 
incorporation of glycine per residue of glycine in the 
globin. 


J Knunu* 
H. Bonsook 
Cahfornia Institute of Technology, 
Kerckoff Laboratories of Biology, 
Pasadena, California 
Oct 4 
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Relation of the Ground Substance of the 
Central Nervous System to the Blood - 
Brain Barrier 


BETWEEN the cell bodies, the neuroghal fibres, and 
the neive processes of the cential nervous system, 
there are spaces These spaces are filled with a 
ground substance of a carbohydrate — protem nature, 
revealed by staiung with the periodic acid — Schiff 
reagents! ‘The concept of a blood — brain barrier 
was formulated when ıt was discovered that mtra- 
venously administered trypan blue staims extensively 
other organs of the body, but does not stam the 
brain’. Numerous subsequent investigations have 
demonstrated that trypan blue, administered mtra- 
venously or mtraperitoneally, is a valid test sub- 
stance for the presence or absence of a blood — brain 
barrier’, 

Intravenous trypan blue does not stam the adult 
bram?, mdicatmg the presence of a blood — bram 
barrier. On the other hand, mtravenous trypan blue 
stains the brain ın several new-born animals, mdicating 
the absence of such a barrier The bram of the new- 
born mouse has not yet developed a blood — bram 
barrier and hence stams with trypan blue’, Periodic 
acid — Schiff staming of paraffin sections of the brains 
of neonatal mice reveals that the ground substance 
is not yet present in these forms The bram of the 
new-born guinea pig already has a blood — bram 
barrier’ and, like the adult, does not stam with trypan 
blue? It has been shown that the ground substance 
of the guimes pig bram is present already m the 
fœtus av 45 days of gestation, and assumes propor- 
tions simular to the adult at 50 days gestation age’. 
Thus, the absence or presence of a blood - bram 
barrier as tested by the ability of the brains of animals 
to stam or not to stam with mtravenous trypan blue 
appears to be related to the absence or presence of 
the ground substance of the central nervous system 

To test this hypothesis further, expermments were 
performed on the brams of rats Hot-stab wounds of 
the brams of adult rats allow the brain to be stained 
by mtraperitoneal trypan blues, thus implymg a 
breakdown of the blood — bram barner? The stam 
is most intense after operation and until three days 
after mjury, after which ıt gradually fades and 1s 
essentially absent ten days after operation*. Stab 
wounds with a hot needle were made m the brams 
of adult rats After one to thirty days, the animals 
were killed and sections through the wound area were 
stained by the periodic acid — Schiff technique. After 
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2 stab wound of the bram, an extensive area of bram 
surrounding the wound 1s negative to the periodic 
acid — Schiff test. This condition lasts for three days 
After three days, the negative area around the wound 
begms to dimmish in extent. This contmues until 
ten days after the operation, by which time it has 
disappeared After such bram wounds, the ground 
substance disappears, begms to be re-elaborated 
starting at the third day, and gradually mcreases m 
amount until its regeneration 18 about complete by the 
tenth day. Thus after brain wounds, the breakdown 
and reconstitution of the blood —bram barner, as 
tested by mtraperitoneal trypan blue stammg, con- 
forms to the same schedule as the dissolution and 
re-elaboration of the ground substance 

The site of the blood ~ bram barrier has been said 
to reside ın the cerebral capillaries, in the capillary 
endothelium, or ın the pia-ghal membrane From the 
results of the present experiments, 15b seems that the 
ground substance of the central nervous system con- 
tributes to the blood — bram barrier and is a substance 
which prevents the stamng of the adult normal brain 
by intravenous or intraperitoneal trypan blue. 

These experiments will be reported m detail 
shortly. This mvestigation was supported m part by 
research grant B-341 from the Institute of Neuro- 
logical Diseases and Blindness of the National 
Institutes of Health, US Pubhe Health Service. 


ARTHUR HESS 


Department of Anatomy, 
Washmgton University School of Medicine, 
St. Louis, Mo 
Oct. 26. 
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Effect of Methylcholanthrene on Ovaries 
of Mice 


ALTHOUGH a great deal of work has been done on 
the caromogenie action of methylcholanthrene, its 
effects on specific organs and tissue systems have 
not been completely investigated Among the 
methods employed are skim-pamting, subcutaneous 
inJeetion, mtra-peritoneal admmustration as well as 
injection mto the amniotic fluid of mice. The findings 
reported here are based on observations by another 
method which has been employed as part of an 
mvestigation for determining the stram specificity of 
certam endocrine organs of mice of the C,, (black), 
the Strong A and the C,H (Bar) strains of mice 
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The results which were obtamed are strikmg enough 
to deserve wider notice even at this stage 

Female mice of the three strams about two months 
of age were operated upon under anesthesia and the 
ovaries exposed. Each ovary was gently hfted up 
with a pair of forceps and pamted with a 0 25 per- 
cent benzene solution of methylcholanthrene with 
a single stroke of a camel hair brush. The ovaries 
were then dropped back m place and the abdominal 
wound sutured up. When the sutures healed, the 
animals were kept for mating with their respective 
htter-mate males. , 

It has been observed that an over-all hemorrhagic 
effect ıs seen m the young of all the strans and 
in particular the C,H (Bar) stram Localized 
hemorrhagic areas are seen m all and particularly 
in the Os stram These areas are almost always on 
the upper hp, the back between the scapule, the 
shoulders, and the legs especially the digits. Blood 
clots have been observed ın the Cs, (black) and the 
Strong A strams These are at the trp of the nose, 
the chm, on the digits and m some cases at the 
second joint of the hmbs. One or several may be" 
present in a single animal. In the Strong A stram, 
one young with a club foot was observed. This 
animal lived to be eleven days old, at which time 
the mother destroyed ıt. Histological sections have 
shown that the hemorrhage 1s not m any particular 
region but diffused throughout the connective tissue 
and muscles Table 1 gives a summary of the re- 
actions seen in the different strains 

From the observations available so far, ıt seems 
as though the ova of each strain respond differently 
to methylcholanthrene The effect on the Cs, (black) 
seems to be most drastic, while m the Strong A it 18 
least lethal On the C,H Bar it appears to be^ 
intermediate in action It would seem as though 
the effect on the ova persists, for the reaction 1s 
obvious not only m the first htter but also m sub- 
sequent litters as well 

When the investigations m progress are completed, 
full details will be published 

This communication 13 published by permission of 
of Dr. V R. Khanolkar, director, Indian Cancer 
Research Centre, under whose guidance the work 1s 
bemg done 

B. K Barra 
Indian Cancer Research Centre, 
Bombay 
Nov. 2. 


Morphine Antagonists 


Iw an earlier communication’, we described the, 
antagonistic action of tetrahydroammacrm and 
2-4 diammo 5 phenyl thiazole towards the depressant 
effects of morphme It was shown there that these 
antagonists did not affect the analgesic properties of 
morphine on rats 


Table 1 












Young with | Young with | Young with 


yon 





Strain of mice No of No of Total No of} Total No of | Stili-born | generalized localized, blood clots 
breeders litters young alive | young dead young | hemorrhage | hemorrhage 

A (Strong) 4 11 — 4 2 8 

C,H (Bar) 3 3 — it 4 — 

Qs: (black) 4 8 5t 2 24 6 








* One of these had a club foot 
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t All five belonged to the same hitter The mother developed a uterme tumour s 


No 4452 February 26, 1955 


Since then we have had an opportunity of confirm- 
ing this remarkable differential antagonism on human. 
bemgs. Five patients suffeung mtolerable pam m 
the terminal stages of carcmoma were the subjects 
of this mvestigation. They had been receiving m- 

- complete relief from up to 3 gr of morphme per 
day, given m divided doses at 2-4 hourly intervals. 
These patients were given as much as ll gr of 
morphme in one myection, and the severe respiratory 
depression and narcosis which followed were re- 
heved by an mjection of up to 40 mgm of 2-4 dı- 
amino 5 phenyl thiazole The analgesic effect of 
the morphine was, however, unaffected, and the 
patients remamed free from pam for twelve hours and 
longer 

The relief from the depressant effects of morphine 
was selectively graded. Respiratory depression was 
first relieved, followed by a lessening of the narcosis, 
as the dose of 2-4 diammo 5 phenyl thazole was 
mereased, large doses completely awakened the 
patient without lessening the analgesia, although the 
duration of rehef was shortened 

- We have been able to observe the above response 
daily in two cases for a period of ten weeks and m a 
further two cases for a period of six weeks. During 
this period there was no evidence of the development 
of any tolerance, either to morphine or 2-4 diammo 
5 phenyl thiazole 

The thiazole derivative differed from N-allyl-nor- 
morphine in several respects. It did not provoke 
withdrawal symptoms in patients already ieceiving 
morphine and therefore 1s not a complete antagonist? 
It had no disagreeable side-effects when given alone 
in doses five to ten times the therapeutic, but m- 
dividual variation should always be anticipated It 
does not antagonize the analgesic action of the 
morphine in therapeutic doses 

Both compounds are antagonists of ‘Pethidme’, 
‘Amidone’ and ‘Omnipon’. The full results will be 
published in a clinical journal? 


F. H Saaw 
A. SHULMAN 


Departments of Pharmacology and Physiology, 
University of Melbourne. 
Nov. 1. 


1 Shaw, F H, and Bentley, G, Nature, 169,712 (1952) 
2? Winter, C A etal, J Pharm and Ezp Ther, 111, 152 (1954) 
3 Shulman, A, and Shaw, P H, Brit Med J (in the press) 


Size of the Myosin Molecule 


AT present considerable confusion exists concerning 
the size of the myosin molecule In.a recent paper, 
Parrish and Mommaerts! reported a molecular weight 
of 650,000 and sedimentation-diffusion data which 
differ considerably from previous ones reported by 
various authors. 

We would hke to report briefly our findings, which 
set the molecular weight of myosm even lower than 
those of Parrish and Mommaerts. Using fresh myosm 
which had not been exposed to temperatures above 
10° C. (see ref. 2), we find the diffusion coefficient 

7 DY, =10 x 107 (measured at 1°C and extra- 
polated to zero concentration), m very good agreement 
with the value found by Parrish and Mommaerts!, 
and considerably higher than those obtained by 
earlier workers. The sedimentation constant extra- 

;poleted to zero concentration and measured at 
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Fig 1 0 42 percent myosin in 0 6 M potassium chloride, 0 005 M 
Instidine buffer, pH 6 8, centrifuged at 59,780 rpm under 
different conditions — (a) fresh myosin at 5 1° © , 129 min , S(w, 20) 
= 4 6, (b) fresh myosin at 26 0° C, 81 min, Siw, 20) = 51, 
(c) myosin incubated 2 hr at 25° C run at 28 7° ©, 40 mm, 
S(w, 20) = 82, (d) myosin incubated 2 hr at 26°C, run at 
90°C, 81 mm, S(w, 20) = 48 The arrow shows the direction 
of sediment?! on 





approximately 4° C gives S^ = 6 15 x 10-9? (ef 3) 
This figure 1s m agreement with 6 20 obtamed also 
at low temperature by Miller e ali Using a value 
of 0 728 for the partial specific volume, the molecular 
weight 1s calculated to be about 500,000 

In addition to confirmmg the observations of 
Mommaerts! and Blum and Morales? that the appar- 
ent sedimentation constant of myosm depends some- 
what on temperature (see some of our results in 
Table 1), we found that more profound changes 
occur in the myosm molecule when left standmg 
at temperatures of 25-30? C for several hours Fresh 
myosin centrifuged at 5° or 25°C shows a typical 
sharp sedimentmg boundary with a sedimentation 
constant of about 5 x 10-4 (Fig. 1, a and b). If left 
Standing at room temperature for two hours, the 
nature of the boundary changes and the sedimenta- 
tion constant moreases to 8 2 x 10-13 (Fig 1l, c). At 
this stage, however, the change 1s apparently re- 
versible, for when centrifuged in the cold the more 
symmetrical sharp boundary reappears and S = 
48 x 10-1 (Fig 1, d) Longer incubation apparently 
produces further and irreversible changes These 
changes m the hydrodynamic properties of myosin 
with temperature may be pecuhar to myosm and 
related to its role as the contractile protem of muscle , 
but m any event they seem to be the explanation 
of the divergent values reported m the hterature. 
Whether the change with mereased temperature 
represents a change of shape or aggregation or both 
cannot yet be stated 


Table 1 EFFECT OF TEMPERATURE ON APPARENT SEDIMENTATION 
CONSTANT OF MYOSIN 


0 19 per cent myosin in 0 6 M potassium chioride 


Temperature 
of run (av ) Sw, 20) x 1075 
Qn?) 
55 51 
110 58 
25 6 55 
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Since the changes can be expected to occur slowly 
even at low temperature, one suspects that the actual 
diffusion coefficient 1s probably higher than that we 
obtamed, and, therefore, the. figure of 500,000 may 
be considered too high 
Nevertheless, the molecular weight of myosin can 
be considered as established from the size determina- 
tions performed on the meromyosms—the split 
products of myosin The meromyosins appear to be 
more stable than myosm and readily amenable to 
sedimentation and diffusion studies Since we found 
that the amino-acid compositions of the meromyosins 
add up to myosin’, the sum of the molecular weights 
of the meromyosins (two L- and one H-meromyosin) 
should give the molecular weight of myosin 
The diffusion coefficients and the sedimentation 
constants of the meromyosms have been carefully 
determined by A. G. Szent-Gyorgyr. With these 
results and an assumed value of 0 748 for the specific 
volumes, the molecular weights of 96,000 (for L- 
meromyosin) and 232,000 (for H-meromyosm) were 
obtamed Gergely et al® have published recently 
molecular weights of the same order of magnitude 
for the meromyosins obtamed by chymotryptic 
digestion The sum of the meromyosms (two L and 
one H) gives a molecular weight of 424,000 for myosm. 
This figure 1s about half that obtamed by Weber 
and one-fourth of that obtamed by Snellman It 
is possible that the previous mvestigators were 
measuring the molecular weight of some stable step- 
wise aggregate of myosin probably isolated as such 
from the muscle tissue 
K Laxi 
W R. CARROLL 
National Institute of Arthritis 
and Metabolice Diseases, 
National Institutes of Health, 
Pubhe Health Service, 
Department of Health, 
Education and Welfare, 
Bethesda, Maryland 
Nov 3 
‘Parrish, R G, and Mommaerts, W F H M,J Biol Chem, 209, 
901 (1954) 
* Kessler, V, and Spicer, S. S, Biochim et Biophys Acta, 8, 474 
(1952) 


5 Lak, K , Spicer, S 8, and Carroll, W R , Nature, 169, 328 (1952) 

‘Miller, G L, Golden, R H, Eibelman, E S, and Miler, E E, 
Arch Biochem and Biophys , 41, 125 (1952) 

* Blum, J J, and Morales, M F, Arch Biochem and Biophys , A9» 
2208 (1953) 

*Kominz, D X, Hough, A, Symonds, P , and Lalu, K , Arch Bw- 
them and Biophys, 50, 148 (1954) 

* Szent-Gyorgyi, A G, Arch Biochem and Biophys , 42, 305 (1953) 

* Gergely, J, Gouvea, M A, and Kanbian, D, J Bol Chem, [212, 

165 (1955) ] 


Visual Pigments and Vitamins A of the 
Clawed Toad, Xenopus laevis 


DanrTNALL' has recently reported extracting what 
he describes as a new visual pigment from the retma 
of the South African clawed toad, Xenopus laevis. 
It ıs a purple substance, which m Dartnall’s prepara- 
tions has an absorption maximum (Amex) at 514— 
516 mp. Its difference spectrum—the difference m 
absorption between ıt and the products of tts bleach- 
mg—has Amax 521 mp at pH about 8 6. Dartnall 
argues, largely on the basis of analogies with the 
behaviour of other types of preparation, that the 
absorption maximum of the Xenopus pigment m 
reality hes at 519 my. I see no reason, however, for 
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rejecting bis measurements, which are as stated. 
They show the properties of the Xenopus pigment 
to be intermediate between those of rhodopsm and 
porphyropsm ‘The absorption spectrum of rhodopsm 
ordmarily has Amax 500 + 2mp, that of porphyropsm 
Amax 522 +2 mu’. The Xenopus pigment, with 
Amax about 515 mp, might on this basis consist of 
a mixture of about 70 per cent porphyropsin and 
30 per cent rhodopsm. Its difference spectrum 1s 
similarly intermediate. Amax of rhodopsin hes at 
about 500-502 my, that of porphyropsin at about 
525-530 my in such mildly alkahne solutions as 
Dartnall employed, so that agam the Xenopus 
pigment, with difference Amex 521 mp, appears 
to be a mixture of about two-thirds to four- 
fifths porphyropsm with one-third to one-fifth 
rhodopsin 

Such a mixture of pigments should be most easily 
analysed through the fact that, m retine exposed to 
hght, rhodopsm bleaches to yield vitamm A,, por- 
phyropsm to yield vitamm A, The vitamuns A are 
readily identified by the blue products which 
they form on mixmg with antimony chlonde 
reagent, possessing characteristic absorption bands, 
vitamm A, at about 620 mp, vitamm A, at about 
690 mu 

Fig 1 shows the absorption spectra of antimony 
chloride tests with extracts of Xenopus retin, pig- 
ment layers (pigment epithelia + choroids), and livers 
Twelve male anmnals which had been kept without 
food for three weeks were daik-adapted, and the eyes 
removed under red hght The retmæ were separated 
from the pigment layers, and were bleached by expos- 
ure to moderate hght for 1 5 hr. This treatment de- 
grades the visual systems to the vitamms A. The 
retine and pigment layers were digested separately m 
6 per cent potassmum hydroxide m methanol This 
mixture was diluted with water and extracted 
thoroughly with petroleum ether. The extracts, trans- 
ferred to chloroform, were mixed with saturated anti- 
mony chloride in chloroform, in absorption cells 
already placed 1n a Cary recording spectrophotomete:, 
and the absorption spectra of the resulimg products 
were recorded immediately These are shown m 
Fg 1 

Livers from six toads were minced, ground with 
anhydrous sodium sulphate until powdery, and ex- 
tracted with petroleum ether The yellow extract 
was saponified m 6 per cent potassium hydroxide m 
methanol, and transferred to hexane It contamed 
& yellow carotenoid, epiphasie m partition between 
petroleum ether and 90 per cent methanol, and 
possessing absorption bands m hexane at 447 5 and 
475 mu In these properties 1b resembles «-carotene 
(Amax 447 5, 478 my). The hver extract also con- 
tamed a mixture of vitamms A It possessed an 
absorption band m the near ultra-violet at 333 my 
m chloroform (vitamm A, 328 mu, A, 350 mu), 
and yielded with antimony chloride the spectrum 
shown in Fig 1, displaying the bands near 620 and 
690 my. characteristic of both vitamms 

Fig 1 shows that the bleached Xenopus retma 
contains predominantly vitamm A, The same 1s 
true of the pigment layers A broad elevation of 
spectrum m the region of 620 mu m both cases repie- 
sents a small admuxture of vitamm A,. The livers 
also contam both vitamms A, but ın reverse pro- 
portions, vitamin A, predominating 

The proportions of vitamms A, and A, m such 
mixtures are readily assessed by solving the simult- 
aneous equations 
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Tig 1. Absorption specta of antimony chloride tests with 
saponified extracts of eye tissues and livers of the clawed toad, 
Xenopus laevis The spectra were recorded automatically, 
immediately after mixing the reagents An absorption maximum 
at about 620 my identifies vitamin A4, one at about 690 mæ vitamin. 
A, The spectra show that the bleached retina and the pigment 
layers—pigment epithelium and choroid—contain vitamin A, 
mixed with a httle A, aena the livers contain predominantly 
vitamin A, 
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in which ke and ‘gag are the extinctions measured 
at these wave-lengths, v is the extinction at 620 my 
specifically due to vitamin A, and y the extinction at 
690 my. specifically due to vitamm A,*% a and y can 
be converted into ugm [ml in the test solution by 
dividing v by 0 44 and y by 0 41 (smce E (1 per cent, 
l cm) m the antimony chloride test ıs 4400 foi 
vitamin A, and 4100 for A,*) In this way we find 
the proportions of the vitamms A in Xenopus tissues 
to be approxunately as follows retime, A,/A, = 
5/95, pigment layers A,/A, = 12/88, hvers, 
A/A, = 68/32 About 0 06 ugm of vitamm A, 
was obtamed from each Xenopus retma, and about 
half as much from the pigment layers of each eye. 
We may conclude that the principal visual pigment 

of the Xenopus retina 18 porphyrops In our animals 
—judging from the amount of vitamin. A, present — 
this seems to have been accompanied by a very small 
proportion of rhodopsin — Dartnall's oxtracts, mter- 
“preted m these terms, appear to have contamed a 
higher proportion of rhodopsin, owing possibly to his 
' having fed his animals with raw liver, a material 
notoriously rich m vitamin A, The possibility must 
also be conceded, though a httle unhkely, that Amax 
for Xenopus porphyropsm hes at shorter wave-lengths 
than that for other porphyropsins so far investigated 
; Even if 15 lay at the short wave-length limit for known 
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porphyropsins, little discrepancy would remain be- 
tween the proportions of rhodopsin and porphyropsin 
estimated on the basis of Dartnall's measurements and 
ourown Itshould be added that if Dartnall 1s correct 
in his belief that the true Ama, of the Xenopus pig- 
ment lies at 519 mp, no discrepancy at all remains 
between his measurements and ours 

Dartnall tested his extracts for the presence of a 
mixture of pigments, by inqummng whether partial 
bleachmg in various regions of the spectrum would 
pioduce differential effects He concluded that he 
had to deal with a smgle pigment To this ıt must 
be said, however, that he had over-estumated the 
differences to be expected, m the belief that the Amax 
of porphyropsm ıs near 533 my, a belief based upon 
indirect considerations). All direct measurements 
made so far upon adequate preparations of por- 
phyropsm give Amax at 522 + 2 mp (cf ref 6). The 
absorption spectra of rhodopsm and porphyropsin 
therefore overlap very widely, and only the most 
searching measurements would resolve such mixtures 
as here mdicated It 1s possible that shght bleachmg 
in red light as compared with white hght would 
reveal a difference, unfortunately Darinall, though 
he apparently made such measurements, has not 
shown the results m a form that permits accurate 
discrimination. 

Xenopus is not the only animal that presents such 
a mixture of visual pigments and vitamms A in the 
eye and liver as we have described The anadromous 
sea lamprey, Petromyzon’, and the anadromous 
chinook salmon and brook trout?! present much the 
same pattern. I have found this distribution also 
among tailed Amphibia in the permanently larval 
mudpuppy, Necturus? , and among tailless Amphibia 
in the tadpole of the bullfrog, Rana catesbeana, in 
which the distribution of visual pigments and vite- 
mins A ıs almost identical with that in Xenopus?. 

Porphyropsin is associated chazacteristically with 
vertebrates which dwell ın, or more specifically which 
origmate in, fresh water. It 1s this association which 
we pursue through the anadromous lamprey, the 
freshwater fishes, the adult water-phase newt, and 
the larval amphibia already cred? The special 
significance, therefore, of Dartnall’s observation 1s not 
the discovery of a new visual pigment, but the first 
demonstration of porphyropsin m an adult anuran 
It 1s particularly significant that this should involve 
Xenopus, a member of the peeuhar group Aglossa, 
possessing neither tongue nor teeth, and a purely 
aquatic animal. Here, as in other examples, the 
genetic factors which govern the freshwater habit 
have brought the use of porphyropsm in their tram 

(This 1esearch was supported m part by funds from 
the Rockefeller Foundation and the Office of Naval 
Research ) 

Grorce WALD 
Biological Laboratories, 
Harvard University, 
Cambridge, Mass Oct 16. 
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A New Structure observed in Trypano- 
soma evansi (Indian Strain) 


RecenT investigations show the existence of a 
new structure m the Indian stram of Trypanosoma 
evansr, the causal agent of the virulent disease 
‘surra’ m domestic and other animals 

Trypanosoma evanst was mamtamed on vwo m 
white rats and transferred every few days whenever 
the infection was too heavy m one animal. These 
specimens after suitable treatment were studied with 
the lght, phase-contrast and electron microscopes 
Stained films for photomicrography were made by 
making a smear of infected blood on a glass slide 
and stammg with J S B ! stam (Fig. 1). For phase- 
contrast microscopy, a drop of mfected blood was 
muxed with physiological saline on a glass shde, a 
cover glass was superposed and pressed m order to 
produce & very thin film of suspension When the 
movement of the flagellates ceased, phase-contrast 
micrographs were made with a Spencer dark M phase 
objective (Fig. 2) 

Trypanosomes are known to be uniflagellate organ- 
isms In the stained photomicrograph (Fig 1), the 
major part of the flagellum (a) 1s found to form the 
bordermg filament of the undulating membrane, and 
only a smali portion of this structure extends beyond 
the body as free flagellum This flagellum (a) 1s also 
elearly visible in the phase-contrast micrograph of 
the unstamed parasites (Fig 2) In the latter the 
nuclear site (n) is seen to be lighter than the rest 
of the cell, with the exception of the vacuole (v) This 
shows that the nuclear site has a smaller optical 
path compared to the rest of the cell, a fact 
which has also ‘been noticed in the case of Lehmana 
donovani? 

For further detailed study, the trypanosomes were 
separated and concentrated from mfected blood by 
centrifugation with normal salme The concentrated 
specumens were then treated in the followmg three 
methods. In the first method, a portion of the 
concentrate was suspended in distilled water for 
30 min. at room temperature This water-treated 
material was then fixed m Sehaudm's fluid, stamed 
with Hexdenhain's won hematoxylin (long method) 
and then micrograephed (Figs. 3, 4). A second part 
of the concentrate was crushed between two glass 
slides by the application of pressure and afterwards 
stamed with JS B stam (Fig 5) 

In Figs 3 and 4 showing specimens treated with 
distilled water, the whole of the protoplasmic material 
has disintegrated and a two-flagella structure 15 
clearly visible (Fig 3, a and b) One of the flagella 
observed (a) is the usual flagellum which originates 
from the blepharoplast and 1s attached to the body 
surface (cf Figs 1 and 2) The second flagellum (b) 
18 also found to originate from the region of the ble- 
pharoplast This possibly forms the inner border of 
the undulatmg membrane and ıs usually missed m 
the stained photomicrographs. This second structure 
(b) will be referred to as ‘costa’ in analogy with & 
similar organelle found at the base of the undulating 
membrane of trichomonad flagellates When the 
organism 18 1n the dividing stage (Fig 4), m addition 
to the two flagella (a and b) already described a third 
one (c) 1s also noticeable. In the photomicrograph 
obtamed from crushed and stamed specimens (Fig 5) 
the two flagella (a and b) are again seen 

A third part of the concentrated specumen was 
fixed m 1 per cent formahn for examination with the 
electron microscope The organisms were so dense, 
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Micrographs of Trypanosoma evans: under different conditions 
(n) Nucleus, (r) vacuole, (a) flagellum usually observed and 
(b) the second flagellum 


Fiz 1 'Phetemicrogiaph after JS B. stan Fig 2 Dark phase- 
ecntrast micrograph of a living specimen showing that the 
nuclear site 18 lighter than the rest of the cell Fig 8 Specimen 
treated with distilled water, showing the commen origin of the 
two flagella Fig 4 Specimen treated with distilled water in 
a dividing stage, in addition to the two flagella (a) and (b) a 
third one (e) is also noficcable Tie 5 A crushed specimen 
Figs 6 and 7 Electron micrographs Notice two flagella (2) and 
(b) originating from the same place and uneven electron scattering 
power in different parts of the cell 


however, that no mteinal structure was visible In 
order to make the specimens more transparent to 
the electron beam, they were subjected to hydrolysis 
m WN hydrochloric acid at 60°C, a treatment which, 
has proved very swutable for the study of other proto- ` 
zoal organisms, namely, Lewshmania donovani, and 
Plasmodium burghe® 

The election micrographs of the hydrolysed speci- 
mens (Figs 6 and 7) agam show the existence of the 
two flagella (a and b) Both flagella are found to: 
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originate from the same place, the longer one (a) 
forming the bordermg flagellum of the undulating 
membrane 1s still mtact m some parts m both 
figures Close observation of Fig. 6 reveals the 
presence of fine fibrils attached to the surface of the 
two flagella This is highly suggestive of the fraying . 
of the protoplasmic sheath in the process of hydro- 
lysis However, during this work, the presence of 
fine fibrils composing the flagellum was not observed, 
as reported by Kraneveld e£ al 4 

Thus the photomicrographs of water-treated and 
crushed specimens, as well as the electron mucro- 
graphs of the hydrolysed specimens, definitely show 
that Trypanosoma evanst (Indian strain) possesses a 
structure at the inner border of the undulatmg mem- 
brane which can very well be compared with the 
‘costa’ or basal fibre of the flagellates belongmg to 
the family Trichomonadidae 


H. N. Ray 
School of Tropical Medicine, 
Calcutta 12. 


N N Das Gupta 
g M L De 
A. GUHA 
Biophysics Division, 
Institute of Nuclear Physics, 
Caleutta 9 
Oct 23. 


1 Singh, J , and Bhattacharya L M,Ind Med Gaz, 79, 102 (1944) 
3 Das Gupta, N N, Guha, A, and De, M L, Ezp Cell Res , 8, 353 


* Dutta, B N , Das Gupta, N N , De, M L, Guha, A, and Nand, S, 
Science, 120, 428 (1954) 

‘Kraneveld, F G, Hauwink, A L, and Keidel, H J W, Proc 
Kon Ned Akad Wetensch, C, 54, 393 (1961) 


Life-cycle of Porphyra capensis Kutz. 


ALTHOUGH germination of the spores of Porphyra 
has been observed under cultural conditions by a 
number of workersb?, the complete hfe-cycle of this 
plant, from the germination of the carpospore to the 
re-establishment of the leafy thallus, has never been 
conclusively demonstrated The most recent work 
has been done with P. umbélicahs (L) Kutz by 
Drew», who has shown that the filaments produced 
by the carpospores of this species will penetrate shell 
and afterwards form growths which appear to be 
identical with those of Conchocels 10sea Batters* 
Sporangia-lke bodies (termed ‘fertile cell rows’ by 
Drew) developed m the cultures, but no spores weie 
formed from these. Evidence of spore formation 
was obtained, however, fiom some similar growths 
occurring naturally m the scales of the barnacle 
Polhewpes cornucopia Leach® 

No previous investigations have been carried out 
on the hfe-history of the South African species 
Porphyra capensis Kutz In 1952, therefore, an 
attempt was made to germinate the carpospores of 
this species in culture The spores were placed on glass 
slides and on pieces of egg shell, and in both cases 
growths were obtained which were similar to those 
recorded by Drew for P umbilicalis® Filaments from 
the spores placed on egg shell penetrated the shell 
And formed much-branched extensive growths, but 
the plants did not develop further. There was no 
convinemg evidence of the formation of any bodies 
of a reproductive nature 
- In February 1954, a further attempt was made 
Pevelopment of filamentous growths from carpospores 
i 
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Fig 1 Parts of plants of filamentous phase of Porphyra capensis 

Kutz from the surface of egg shell 41 days after first emersion of the 

shel] Culture eizht months old (a) and (b), branched rows of 

sporangia (sp) and vegetative bianches (v), (c) early stage m 
spore format'on (s) 


and them penetration of the shells proceeded as 
before, but this time a large number of sporangial 
structures were produced which closely resembled 
those deseribed by Drew as ‘fertile cell rows’ (Fig. 
1, a, b) 

The cultures were maintamed, and at the beginning 
of August a number of young leafy plants of the adult 
phase of Porphyra were seen to be growing attached 
to the bottom of the glass flask m which the shells 
were kept. Considerable care had been taken to 
keep these cultures free, so far as possible, from out- 
side infection. The shells and apparatus employed 
were sterilized and only boiled, filtered sea-water was 
used. The cultures were aerated with air passed 
through a cotton-wool filter The shells were periodic- 
ally exposed to the au for periods of about an hour, 
so that to this extent the cultures were not under 
sterile conditions However, ıt should be noted that 
leafy plants developed m the flask and not on the 
shelis. Therefore, although the evidence was not 
conclusive, 1+ would seem reasonably certam, in view 
of the precautions taken, that the young leafy plants 
had arisen from the filamentous plants growing in the 
same culture Recently, m a second similar culture, 
germmating spores were observed m some of the 
sporangia, each sporangrum producing one spore 
(Fig lc) Other spores were observed to germinate 
after liberation from sporangia (Fig 2) 

Young leafy plants were produced, some of which 
were withm, and others outside, the sporangia 
(Fig. 3) The leafy plants previously observed to be 
attached to the bottom of the flask were at a more 


(he 70 xw 


DO imm 
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Fig 2  Germmatimg spore of leafy phase of Porphyra capensis 
Kutz Sporangia of fllamentous phase can also be seen Pho- 
graphed in the living condition 





Fig 3 Parts of plants of filamentous phase of Porphyra capensis 

Kutz from the surface of egg shell, showing rows of sporangia 

and vegetative branches with spores and young plants of the leafy 
phase Photographed in the Irving condition 


advanced stage of development than those shown in 
Fig. 3. 

The exact mode of libeiation of the spores 1s un- 
certain, although in some cases there 1s breakdown 
of the transverse walls between individual sporangia 
as described by Drew for the material from Pollrerpes 
cornucopias, 

A full account of this work 1s to be published later 
Thanks are due to the South African Council for 
Scientific and Industrial Research, the financial sup- 
port of which has made possible the contmuance of 
this investigation, and to Prof Wm. Edwyn Isaac 
for general guidance of the research 

Jupita M GRAVES 
Department of Botany, 
University of Cape Town 
Oct 25. 


1 Drew, K M, Nature, 184, 748 (1949) 

? Grubb, V M, Rev Algol, 1, 223 (1924) 

? Drew, K M, Ann Bot, NS, 18, 183 (1954) 

‘ Batters, E A L, Phycol Mem, 1, 25 (1892) 

$ Drew, K M, and Richards, K S, J Innn Soe, 55, 84 (1953) 
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Positional Pseudo-Alleles in Diploid 
Potatoes 


Tae anthocyanins of diploid cultivated potatoes 
(2n = 24) are controlled by at least two mdependent 
loc: of which one, P, is epistatic to the other E! 
Three closely linked loci, B, I and P, on another 
chromosome, are concerned with the distribution of 
pigment on the body of the plant. Locus I m its 
homozygous recessive phase 2 18 epistatic to the two 
colour loci and leads to the absence of pigment m 
the tuber, to which organ 1ts mam action 1s localized. 
Locus F governs the contrast between flecked and 
self-coloured flowers The former are homozygous 
recessives, ff, they are mamly white, but show 
dashes of colour on and around the vascular ‘star’ 
which is characteristic of the corolla Loci I and F 
have shown a recombmation value of 198 + 0 62 
per cent 

Seeds may be spotted owing to the presence of 
pigment on the cotyledonary node of the embryo 
and which shows through the testa On the haulm, 
opposite the axil of each leaf, there may be a nodal 
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band of pigment on the abaxial suiface. The floral 
abscission layer may be coloured with anthocyanm or 
green. In white tubers, the eyebrow may be coloured 
or uneoloured, but the difference is masked in self- 
coloured tubers Apparently these manifold ex- 
pressions of the distribution of pigment may occur 
separately or together m nearly all combinations ™ 
They are on homologous parts of the plant body 
and seem to be interpreted most satisfaetonly by 
assuming a series of alleles, Bé > Be > Bb > Be >b, 
in order of domimance No estimate ıs given of the 
close hnkage between loc: B and I because satıs- 
factory parents for the appropriate crosses are not 
vet available 

















Table 1 PHENOTYPIC EFFECTS OF ALLELES AT Locus B 
Pigment 
r - he - — 
Allele Spot on Nodal Floral Tuber 
embryo band abscission eyebrow 
b ES = - zs 
Ba - — + ~ 
Bb ni - + + 
Be + - + + od. 
Ba + + + | + 
Bor 
CPC 827* Sie Was crossed with O P.C. 1776 
of BaF bIf 
bf and the expected two classes bf 90d B 
were obtamed In addition, two recombinants 
Bof Belf 
occurred. (a) [73 and (b) Ul 


One of these, namely (a), a plant with white tubers 
and red eyebrows and flecked flowers, raised from” 
a non-spotted seed, must have resulted from a cross- 
over between loci J and F which, as mentioned 
above, have 1 68 + 0 62 per cent recombmation 
That this individual is heterozygous Be) may be 
inferred. from the presence of a coloured eyebrow on 
the tuber. 

The other recombmant, namely (b), 1s & plant 
with blue tubers and flecked flowers raised from a 
spotted seed That ıt 1s mdeed heterozygous B% and 
not a misclassified non-spot 1s shown by its breeding 
behaviour in a backcross to C P C 1776 Expectation 
is & 1 3 ratio of spotted to non-spotted seeds, 
because the spotting effect of locus B is expressed 
only m the presence of allele P, for which C P C 1766 
is homozygous recessive. Out of 255 seeds, 60 had 
purple spots and 195 were without spots (y2toal 3 
ratio is 0 29 for 1 df., P = 0 60). 

The occurrence of recombinant (b) shows that the 
three loci are arranged in the chromosome in the 
sequence B—I—F 


Belf 
bif 
nodal bands of pigment occur on the haulm opposite 
the axils of all leaves Thus i$ appears that when 
allele Be is brought mto contiguity with dommant 
allele I, the characteristic banding effect of allele B4 
1s developed (Table 1) Allele BŽ occurs ın only one 
clone of our collection, namely, O P O. 2211, of which 
the genotype ıs B?IF Here also alleles B4 and 
dommant Į are adjacent, and until they are sep- 
arated by recombination 15 cannot be decided whether 
Bé is merely the compound BeF or an allele m its 
own right P 


A notable feature of the recombinant is that 


\ 
I] 
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This example is similar to those interactions m 
Drosophila? m which the heterozygotes represented 
88 +1+./mym, and + m,/m,+, (m designates the 
mutant form) are not equivalent m action. Like the 
Ab locust m maize, physically distinct units function 
co-operatively in the determmation of an effect, 
~ The observation 1s of particular mterest owing to 
the impheation that the proxmuty of these loci 
concerned with -distribution of pigment is not 
fortuitous. 

A fuller account of this work will be published 
elsewhere with my colleague D. H. Long, who 
recorded this progeny at the Agricultural Research 
Council’s Potato Genetics Research Station m 
. Cambridge. 

KENNETH S. Dopps 
John Innes Horticultural Institution, 
Bayfordbury, 
Hertford, Herts. 
Nov. 2. 
1 Dodds, K. $,and Long, D H,J Genet (in the press) 
3 Hawkes, J G, IAB Bull, pp 142 (1944) 


‘Lewis, E B, Genetws, 33, 113 (1948) Green, M M, and Green, 
— XK C, Proc US Nat Acad Ser, 35, 586 (1949) 


*Laughnan, J R, Proc US Nat Acad Scr, 95, 167 (1949) 


Hereditary (Seed-borne) Symbiosis in 
Ardisia humilis Vahl. 


Stevenson? recorded bacterial symbiosis m some 
New Zealand plants, Smgh? noticed bacteria m stems, 
leaves and flowers of a number of angiospermic plants 
m South India, and Hembeck recently reported the 
occurrence of L forms of bacteria m wiltmg pea, 
which are filtrable through membranes that retam 
the smallest bacteria. 

In Ardisia humilis (Myrsmaceae) growing in the 
Carmichael Medical College garden, schizogenous 
glands are found im leaves, stems, roots, floral 
envelopes (calyx and corolla), stamens, styles and 
in endosperms of seeds B. type L forms of bacteria 
are found m large numbers close to these glands, and 
a pinlush colour ıs very noticeable ın young leaves 
(especially at their margins), sepals, petals, anthers, 
carpels and seeds Roots have conspicuous irregular 
nodular swellings due to mfection by bacteria, and 
leaves, sepals and petals bear a large number of 
glands. The planis are perfectly healthy, they have 
grown for more than twenty years in the College 

. garden and normally bear abundant lilac-coloured 
flowers and fruits. In fact, B type L forms of bacteria 
are found in every part of the plant, especially m 
growing regions and organs Bacteria were aseptically 
isolated from leaves and roots and were grown in 
pure culture in nutrient agar, malt-agar and m liquid 
malt, when a large number of L bodies similar to 
those photographed by Hembeck (Fig Nos 7-11} 
were found along with the bacteria m the form of 
small granules. The L forms were found to grow m 
small colonies without exuding mucilage or shme, 
their colonies forming each a dark central portion 
surrounded by hghter peripheral zone. Such forms 
are regarded by Kleimneberger-Nobel* as forms inter- 
mediate between virus and bacteria. 

, Pohjakalho ef al® remark that mucro-organisms 

‘(im ther case, one Pseudomonas sp ) may antibiotic- 
ally lmt the damage caused by clover-rot fungus 
(Sclerotuma trifoliorum Exikss ) to clover, T'rsfolvum 
pratense. 

The red colour from leaves, roots, anthers, etc, 

, can be extracted easily with absolute alcohol. 


à 
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Absorption spectra of this colour and its chemical 
characters are bemg studied with the view of finding 
out if 16 contams hemm and also if this colour 1s 
the metabolic product of L type organisms. The 
results of this study will be described in due course. 


S. R. Bose 
Botanical Laboratory, 
Carmichael Medical College, 
Calcutta. 
Oct. 26. 


1? Stevenson, G B, Ann Bot, NS, 17, 343 (1953) 


*Smgh, T © N, Ind Se Congress Proc, Lucknow (19583), also 
ind Ser Congress Proc (1950 and 1951) 

? Heimbeck, I, S, “On the Etiology of Brown Roots, Yellowmg 
and Wilt due to ‘B tvpe L Forms’ of Bacteria, with special 
reference to Pea-Wilt" (Levanger, Norway, 1954) 


t Klemeberger-Nobel, E, Biol Rev, 29, 154 (1954) 


5 Pohjakalho, O , Salonen, A, and Relander, E, Acta Agrie Scand , 
8, 53 (1953) 


Blood Supply of Mystacial Vibrissz 


CURRENT interest m the blood supply to the skin 
and hair follicles of the sheepi;? prompts description 
of some recent mvestigations unto the blood supply 
to the mystacial vibrisse of the cat and rat. The 
animals were killed with ether and amyl nitrite, or 
intraperitoneal ‘Nembutal’, and a polythene cannula 
introduced into either the common carotid artery 
or jugular vem Blood was washed out with warm 
normal saline contammg sodium nitrite or with 
‘Priscol’, a sympathetic blockmg agent. A warm 
2 per cent aqueous solution of soluble Berlin- blue 
was the best of the injection masses used, due to its 
small particle-size and low viscosity. Techniques 
dependent on the presence of hemoglobm did not 
reveal the fine vessels traversing~ the trabecule 
because they were obscured by blood in the sinuses, 
while constricted vessels empty of blood were 
overlooked 

Observation on injected mystacial pads fixed either 
in 80 per cent alcohol and cleared by the method 
of Spalteholz, or 1n formal-salme and sectioned on the 
freezing microtome at 100-150 u, show a maim artery 
approaching the side of each follicle This gives 
branches to the striated muscles of adjacent follicles, 
and to a capillary plexus between the necks of the. 
follicles, and then accompamies the sensory nerve" 
passing through the outer dermal sheath at an angle 
of about 45° At the mner hmuit of the middle dermal 
sheath ıt divides into three branches (Fig: 1) The 
first, & fine vessel, turns sharply to the base of the 
follicle and contributes to a capillary network which 
extends to the hair matrix. A second, larger branch 
contributes to the capillary network of the middle 
region of the follicle, anastomosmg with the first 
branch The third passing superficially gives rise to 
capillaries encircling the hyaline membrane reaching 
up to the deeper part of the rmgwulst, from which 
region some of the mjection mass could usually be 
Seen escaping into the upper part of the cavernous 
smus The injection mass never passed readily into 
the sinuses, which always contained blood even when 
an otherwise complete mjection of the mystacial 
region had been accomplished 

The efferent dramage of the follicle, the existence 
of which has not previously been reported, consists 
of a number of fine vessels (diameter c. 4) arising 
adjacent to the hyalne membrane and joming to 
form three prmeirpal vessels also of capillary dimen- 
sions (Fig 2). These unite and pass through the outer 





(1) Artery supplying muscle, on left, before traversmg outer dermal sheath into 
dolhele, ringwulst and ring sinus above, main vem of region running deep, 


below | Forward injection Rat, 


(2) Part of follicle showing fine efferent vessels 
"Prisco P Rat, x 65 


(3) Longitudinal section of base of follicle, afferent vessel to ascending papillary 
plexus on left, large efferent vessel on mght Forward injection Frozen section 


Cat, x 30 


dermal sheath in the deeper third of the follicle 
Immediately outside the sheath the efferent vessel 
enlarges (c Ilu) and joms a vem mto which the 
efferent vessel of the dermal papilla also drains. 

The afferent vessel of the papilla derived from the 
arterial branch to the haw matrix ıs mmute (c 5u), 
and gives rise to a network of capillaries covering 
the surface of the papilla, ascending to rts apex in 
long twisting loops smnilar to those seen ın dermal 
papile in other situations (Fig 3) The capillaries 
dram into a central efferent vessel of larger calibre 
(c 20u) which leaves the base of the follicle 

The vascular pattern of the papilla is related, no 
doubt, to the high metabolic demand of an actively 
growing region In marked contrast, the relative 
dimensions of the afferent and efferent vessels to 
the smus system suggest that blood ıs held m the 
simuses under considerable pressure, providing a 
medium in which the hair and its root sheaths are 
suspended m a cradle of elastic strands, the trabecule 
This view 1s supported by expermental evidence 
which will be published at & later date. 

M G. Scorr 
Battersea, Polytechnic, 
London, S.W.11. 
Oct. 25. 


‘Ryder, M L, Nature, 179, 125 (1953) 
*Ryder, M L, and Auber, L, Nature, 174, 743 (1954) 


Adult Behaviour-Pattern of Anopheles 
gambiae in Mauritius 


SxwNi0R-WurrE! has suggesfed a most convenient 
system of classification for the adult behaviour of 
anopheline mosquitoes, especially the vectors of 
malaria. Tho classification 1s of considerable mmport- 
ance when assessmg the vectorial capacity of 
Anopheles gambiae, which ought now to be regarded 
as @ mosquito the behaviour of which 1s considerably 
plastic, ıt certamly is not “a vector wherever 
found” Under the environmental conditions of an 
oceanic island, such as Mauritius, A gambiae appears 
to lose its addiction for man It may be that when 
1t first made its appearance in the island in the 
1860's its full genetical complex was missmg Again, 
there ıs à suggestion of a behaviour cline, A gambiae 
becoming less and less closely associated with man 
as its distribution recedes from the equatorial regions 


Retrograde imjection using 
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Studies made since 1952 have shown 
that A, gambiae 1n. Mauritius 18 strongly 
endophihe Only the unfed and un- 
ferialized females are to be found rest- 
ing out of doors. Male A gambiae are, 
however, strongly exophilic, and may 
be readily collected from rock crevices. . 
Although it 1s so strongly endophilie, 
this 1s for cowsheds only It 1s most 
unusual to find resting mdividuals m 
houses Gebert? collected 46 from 12,561 
houses, and Halcrow? found 6 unfed A. 
gambiae m. 704 houses Precrpitin tests 
have shown that the small number of the 
species that do feed on humans rest 1m- 
mediately afterwards ın cowsheds It is 
suggested that Senion-White’s classifica- 
tion of ‘endophilic’ should be subdivided 
into endophilic (houses) and endophulic 
(anımal shelters) , thus allowing for the 
unusual behaviour of the Mauritian 
A gambiae 

Precipitin tests, based on 1,252 stomach smears 
of blood-fed A. gambiae, show a zoophile mdex of ~ 
more than 70 per cent, and an anthropophihe index 
of 2 8 per cent, Since 1,240 of the 1,252 smears were 
collected ın cowsheds and from aréas where herd 
cattle were absent and where the cattle were stalled 
in the cowsheds throughout the day and mght, it 
would seem that a considerable degree of endophagy 
would be mdicated Very few of the smears were 
negative for both cattle and man. As 1b 1s impossible 
to say whether the low number of blood-fed A. 
gambiae proved positive for humans obtamed their 
blood meal ın houses or ın the open (the latter bemg 
more probable), a small degree of exophagism could 
be accorded to the species 

The deviation of A gambiae into cowsheds might 
be explamed by the great number of cowsheds in 
Mauritius. One-third of all buildings ın Mauritius 
are cowsheds, im several villages within areas of 
prolific breeding of A gambiae the cowshed-to-house 
ratio is l 1 

From observations made since 1952, ıt would seem 
that 4. gambiae m Mauritius was, and is, a poor 
vector of malana and bancroftian filariasis It is 
thought that the presence of Anopheles funestus, 
now eradicated, enhanced the low vectorial capacity 
of A gambiae by buldmg up malaria to almost 
epidemic proportions In such an event A. gambiae 
would be more likely to become infected than at the 
present time, when the very low endemic malaria is 
dissipated by the deviation of this species to cattle 

A summary of the adult behaviour pattern of 
A. gambiae, as it 1s found in Mauritius, 1s as follows 
almost completely endophihe (anımal shelters), 
strongly endophagie and weakly exophagic This 
summary could be combmed with other behaviour- 
pattern summaries from other geographical regions, 
and could form the basis for a study of a possible 
*behaviour-chne' in A: gambiae. 5 

Acknowledgment 1s made to the Colonial Insecti- 
cides Committee, which has financed this study. 
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James G. HALCROW : 


Entomology Research Unit, i 
Richheu, Mauritius. 
Oct. 13 


3 Senior-White, E, Nature, 178, 730 (1954) 
* Gebert, S., Report of Medical Dept, Mauritius (1952) 
* Halerow J. G (unpublished report 1953) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, February 28 


UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, WC1), at 445 pm —Dr Joseph 
“New light on the Physico-Chemical Aspects 
of Morphogenesis” * (Further lectures on March 7 and 14) 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W C 2), 
at 680 pm—Mrs Jean Floud “Education and Social Class 1n the 
Welfare State" * (Last of a series of lectures on “Looking Forward m 
Education” ) 


INSTITUTION OF THE RUBBER INDUSTRY (at the Engineers' Club, 
Albert Square, Manchester), at 645 pm-—Prof G Gee, FRS 
"Limitations of Rubbers” 


Tuesday, March | 


UNIVERSITY OF LONDON (n the Anatomy Theatre, University 
College, Gower Street, London, W C 1), at 115 pm —Prof 8 E 
Hollingworth ‘Geologscal Expedition to Northern Norway” * 


INSTITUTION OF CIVIL ENGINEERS (af Great George Street, West- 
minster, London, S W 1), at 530 p m.—Mr J P Stott ‘Prestressed 
Concrete Roads” 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, London, W C2), at 530 pm —Prof F Bransford 
and Mr C G Bradshaw “Iron Losses at High Magnetic Flux 
Densities in Electrical Sheet Metals", Dr C D Mee and Dr RB 
Street ‘An Improved Precision Permeameter” 


UNIVERSITY OF LONDON, BRITISH POSTGRADUATE MEDICAL FED- 
ERATION (at the London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W C1), at 630 pm—Dr C H Andrewes, 
FRS ‘The New Look in Virus Research" (Last of a series of 
lectures on “The Scientific Basis of Medicine” )* 


UNIVERSITY OF LONDON (at King's College, Strand, London, W C 2), 
at Eel pm —Prof Cyn] Domb "Statistical Physics and its 
'roblems' 


SOCIETY or CHEMICAL INDUSTRY, PLASTIOS AND POLYMER GROUP 
(at the Chemical Society, Burlmgton House, Piccadilly, London, W 1), 
at 630 Pair P Hermans “The Chemistry of the Polymeriza- 
tion of Caprolactam" 


ROYAL AERONAUTIOAL SoorgETY (at 4 Hamilton Place, London, 
W 1) at 7 pm —Prof V Connolly “The Scientific Approach 
and Research m Aircraft Production" 


Wednesday, March 2 


ROYAL SOCIETY oF MEDICINE, HISTORY OF MEDIOINR SEOTION 
(at 1 Wimpole Street, London, W 1), at 515 pm—Dr Ff Roberts 
“The Effects of Epidemics on Population and Social Life” 


4, INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at 
Savoy Place, London, W C 2), at 5 30 p m —Scientifle Papers 


M Thursday, March 3 


UNIVERSITY OF LONDON (at the Royal Veterinary College, Royal 
College Street, London, N W 1), at 4 pm —Prof Nils Lagerlof 
(Stockholm) “Some Infertility Factors in Domestic Animals" * 
(Further lecture on March 4) 


ROYAL SocrgTY (at Burlington House, Piccadilly, London, W 1), 
at 4 30 pm.—Mr G Badamı and Sir Alfred Egerton, FRS ‘The 
Determination of Burning Velocities of Slow Flames”, Prof R G W 
Nornsh, FRS, Mr G Porter and Mr B, A Thrush “Studies of 
the Explosive Combustion of Hydrocarbons by Kinetic Spectroscopy” 


LINNEAN Society OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 pm —Dr T B Reynoldson “Current Taxonomy 
of the Freshwater Triclads of the British Isles", Dr G S Carter 
“The Papyrus Swamps of Uganda the Nature of the Environment" 


ROYAL SOCIETY OF ARTS, COMMONWEALTH SECTION (at John Adam 
Street, Adelphi, London, W C2), at 515 pm —Prof Max Gluck- 
man ‘Anthropology in Central Africa" 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W C 2), 
at 530 p m —Prof R M Titmuss “War and Social Policy" * (From 
a series of lectures on “War and Society” ) 


INSTITUTE OF METALS, LONDON Loos SEOTION (at 4 Grosvenor 
Gardens, London, S W 1), at 630 p m —Dr T G Pearson ‘Physical 
ang Chemical Processes Occurring in the Electrolytic Production of 

uminium"* 


UNIVERSITY OF LONDON (at Wye College, Wye, near Ashford, Kent), 
n s m p mDr H J Frankena (Wageningen) “Full Utihzation 
of Pasture” 


Friday, March 4 


SOCIETY FOR ANALYTICAL CHEMISTRY (at the Royal Society, Burl- 
ington House, Piccadilly, London, W 1), at 2 45 p m —Annual General 
Meeting Dr D W Kent-Jones—Address of the Retiring President 


PHYSICAL SOCIETY, ACOUSTICS GROUP (in the Physics Department 
of Imperial College, Imperial Institute Road, London, S W 7), at 
530 pm—Dr H Mol “Identification of Speech Sounds” 


British SOCIETY FOR THE HISTORY OF SOIENOCE, PHILOSOPHY OF 
SorENCR GROUP—NORTHERN BRANOH (in the Medical Library The 
Ure Sheffield), at 730 pm —Sir Ernest Finch “Leonardo 

a Vinci" 
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ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 9 pm 
ree Frederig Bartlett, FRS “Thmkmg—an Experimental 
pproach" 


Saturday, March 5 


Lonpon County Councm (at the Horniman Museum, London 
Road, Forest Hill London, $ E23), at 380 pm —Dr Glyn E 
Daniel “The Megahth Builders" * 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

SENIOR LECTURER (with high academic and research qualifications, 
and able to teach to special (honours) degree standard) IN ORGANIO 
CHEMISTRY—The Clerk to the Governors, Woolwich Polytechnic, 
London, S E 18 (March 4) 

LECTURER IN PHYSIOAL CHEMISTRY at Wolverhampton and 
Staffordshire Technical College—The Clerk to the Jomt Education 
boo Education Offices, North Street, Wolverhampton 

NON-MEDICAL BriooHEMIST (Senior Grade)—The Secretary, General 
Hospital, Nottingham (March 5) * 

SENIOR LECTURER IN PHYSIOS, a LEOTURER IN PHYSICS, LECTURERS 
(3) IN MATHEMATICS, LECTURERS (2) IN GENERAL SCIENCE, and a 
LEOTURER IN CHEMISTRY, at Kumasi College of Technology, Gold 
Coast—' The Secretary, Advisory Committee on Colonial Colleges, 
1 Gordon Square, London, W C (March 7) 

CHEMICAL ENGINEER (with a first- or second-class honours degree 
or equivalent qualification in chemical engineering) at a Ministry of 
Supply Establishment in S W England, for work which 1s concerned 
with the development of chemical processes involving semi-technical 
research, design and operation of pilot units and basic research in 
chemical engineering operations—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), 26 King Street, London, 
S 'W 1, quoting F 60/5A (March 12) 

PROFESSOR (able to pass an examination 1n Irish) OF MATHEMATICS 
—The Secretary, University College, Cork, Ireland (March 14) 

ASSISTANT LEOTURER (preferably with special qual:fications in 
algebra and/or geometry) IN MaTHEMATICS—The Secretary, Westfield 
Coen à § mvermty of London) Hampstead, London, N W3 

‘arc 

ASSISTANT LECTURER IN THEORETICAL PHYSIOS—The Registrar 
The University, Manchester 18 (March 16) 

ASSISTANTS IN RESEARCH a (with an honours degree in an appro- 
priate subject) m agricultural engineering, animal physiology and 
soil science--The Secretary, School of Agriculture, Downing Street, 
Cambridge (March 16) 

SorgNTIFIO OFFICER (with a good honours degree in science) IN 
THE FORAGE CROPS SECTION, to engage ım genetical, physiological 
and breeding research in grasses and legumes—The Secretary, Plant 
Breeding Institute, Trumpington, Cambridge (March 16) 

LECTURER IN VERTEBRATE ZOOLOGY—The Registrar, King’s College, 
Strand, London, W C 2 (March 18) 

SENIOR RESEARCH OFFICER or RESEARCH OFFICER (physicist or 
engineer) (with an honours degree in science or engineering, and 
preferably with industrial research experience) IN THE WOOL TEXTILE 

ESEAROH LABORATORIES, Geelong, Victoria, Australia, to carry out 
developmental work on wool textile machinery—The Chief Scientific 
Imison Officer, Austrahan Scientific Liaison Office, Africa House, 
Kingsway, London, W C 2 (March 19) 

MONSANTO RESEARCH SOHOLAR (with a degree n science or engineer- 
ing) IN CHEMIOAL ENGINEERING—The Registrar, New South Wales 
Ore at) of Technology, Broadway, Sydney, NSW, Australia 

re 

RESEARCH FELLOW IN ELECTRON Puysics—The Registrar, The 
University, Edgbaston, Birmingham (March 26) 

LECTURER IN APPLIED MATHEMATICS at St Salvator’s College, St 
Andrews—Joint Clerk to the University Court, The University, St 
Andrews (March 31) 

LECTURER IN APPLIED MATHEMATIOS—Ihe Secretary and Regis- 
trar, The University, Southampton (March 31) 

PRorESSOR (with a higher degree and teaching experience at 
university level, and with substantial research experience in the 
fleld of mathematics) OF MATHEMATICS, at the University of Queens- 
land, Australia~-The Secretary, Association of Universities of the 
Bntish Commonwealth, 5 Gordon Square, London, W C 1 (March 31) 

CHAIR OF APPLIED MATHEMATICS—The Registrar, The University, 
Sheffield 10 (April 2) 

SENIOR LECTURER IN LAND SURVEYING at the University of Cape 
Town, South Africa—The Secretary, Association of Universities of 
the British Commonwealth, 5 Gordon Square, London, W C 1 (Cape 
Town, April 15) 

CHAIR OF SURGERY ın the University of Cape Town—The Secretary, 
Association of Universities of the British Commonwealth, 5 Gordon 
Square, London, W C1 (Cape Town, April 30) 

ASSISTANT CONSERVATOR (with a degree 1n forestry, and preferably 
under 40 years of age) OF FORESTS, Cyprus—The Director of Recruit- 
ment, Colonial Office, Sanctuary Buildings, Great Smith Street, 
London, S W 1, quoting BCD 61/17/01 

ASSISTANT LEOTURER IN GEoLOGY—The Registrar, The University, 
Nottingham 

BIOCHEMIST (non-medical, senior grade, and preferably with research 
experience) IN THE PATHOLOGICAL DEPARTMENT, for duties which 
consist of routine and more advanced biochemical techniques—The 
Consultant Pathologist, Hill End Hospital, St Albans, Herts 

BRADFORD DYERS' ASSOOIATION LIMITED RESEARCH FELLOW (with 
high qualifications m science), to undertake research in tinctorial 
chemistry, textile chemistry or an allied subject—The Prmeipal, 
Technical College, Bradford 
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ENTOMOLOGIST (preferably with postgraduate experience) IN THE 
"xsEAROR SECTION of the Agricultural Department, Aden, to work 
on cotton and other crops—The Secretary, Empire Cotton Growing 
Corporation, 12 Chantrey House, Eccleston Street, London, S W 1 

EXPERIMENTAL OFFIOER (male) (with a degree or diploma in agri- 
culture), AT THE SCOTTISH PLANT BREEDING STATION, to take charge 
of the organization and conduct of field work connected with the 
Station’s scientific programme, and an ASSISTANT EXPERIMENTAL 
OFFICER (male) (with a degree or diploma in agriculture or botany) 
fo assist in the Cereals Research Section—The Secretary, Scottish 
Plant Breeding Station, Pentlandfleld, Roslin, Midlothian 

EXPERIMENTAL OFFICERS (preferably with a pass degree), and 
ASSISTANT EXPERIMENTAL OFFICERS (with at least H S C), with the 
United Kingdom Atomic Energy Authority, Foulness, Essex, to assist 
in the development of electronic instruments to record air shock— 
Senior Recruitment Officer, Atomic Weapons Research Establishment, 
Aldermaston, Berks, quoting 215 A/WCH/2 

FIELD GEOLOGISTS (with a first- or good second-class honours 
degree m geology) in the Geological Survey Departments of the 
following territories — East Africa—Kenya and Tanganyika , Central 
Afmea—Nyasaland, Northern Rhodesia, West Africa—Federation 
of Nigeria, Sierra Leone, South-East Asia—Federation of Malaya, 
Other Yerritories—Somahiand Protectorate, Bechuanaland, British 
Guana—The Director of Recrmtment, Colonial Office, Oversea 
Service Division, Sanctuary Buildings, Great Smith Street, London, 
S W 1, quoting BCD 104/04 

LABORATORY 'TEOHNICIAN (with experience in organic-chemistry 
research work) IN THE MICROBIOLOGY SEOTION, for work on plant 
constituents—The Secretary, Department of Forestry, Imperial 
Forestry Institute, University of Oxford 

LECTURER IN ASTRONOMY, and LECTURERS (2) IN RADIO 
ASTRONOMY—The Registrar, The University, Manchester 18 

LEOTURER (with a degree or diploma in agriculture and experience 
of teaching or lecturing) IN AGRICULTURE, at the Natural Resources 
School, Tengeru, Tanganyika—The Director of Recruitment, Colonial 
Office, Sanctuary Buildings, Great Smith Street, London, S W 1, 
quoting BCD/63/8/06 

LEOTURER (with special interests in either hydro- or aero-dynamics, 
or im electromagnetic theory) IN MATHEMATICS—Head of the Depart- 
ment of Mathematics, Imperial College, London, S W 7 

MASTER to teach CHEMISTRY to scholarship level—Downside School, 
Stratton-on-the-Fosse, Bath, Somerset 

ORGANIO MICRO ANALYST (Senior Technician grade) IN THE DE- 
PARTMENT OF CHEMISTRY—The Chief Technician, Department of 
Chemistry, The University, Oxford Road, Manchester 13 

PBYsIOIST (with a good honours degree) to assist m research into 
the fundamental principles underlying the processing of textile fibres 
into yarns—The Secretary, British Jute Trade Research Association, 
Kinnoull Road, Kingsway West, Dundee 

PLANT PHYSIOLOGIST (with, or expect to be awarded this year, a 
degree in natural science and training m plant physiology), at the 
Coffee Research Station, Ruiru, Kenya, to investigate diseases of the 
coffee berry—The Director of Recruitment, Colonial Office, Sanctuary 
Buildings, Great Smith Street, London, S W 1, quoting BCD 63/7/015 

READER and SENIOR LEOTURERS or LDOTURERS IN PHYSIOS—Ihe 
Dean, College of Arts and Science, e diera Iraq 

RESEAROH ASSISTANT (with qualifications in mathematics, physics 
or chemistry) IN THE DEPARTMENT OF INORGANIC AND STRUCTURAL 
CHEMISTRY—Prof E G Cox, Department of Inorganic or Structural 
Chemistry, The University, Leeds 2 

RESEARCH FELLOW IN THE DEPARTMENT OF CHEMISTRY, for work 
on the mechanisms of changes produced in polymers by radiations— 
The Registrar, The University, Edgbaston, Birmingham 15 

SCIENTIFIC ASSISTANT FOR GREENHOUSE EXPERIMENTS, to take 
charge of the experimental work with sand and water cultures in 
connexion with investigations on the mineral nutrition of frui$ crops— 
The Secretary, University of Bristol, Department of Agnieulture and 
Horticulture, Research Station, Long Ashton, Bristol 

SOIENTIFIO OFFICER or SENIOR SCIENTIFIC OFFICER (with a first- 
class honours degree in a natural science, and at least two years post- 
graduate research experience, preferably of freshwater fish and 
fisheries) at the Jinja (Uganda) Laboratories of the East African 
Fisheries Research Organization, to carry out research into the 
ecology and/or physiology of fish—The Director of Recruitment, 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
S W 1, quoting BCD 195/194/02 

TECHNICIAN IN THE DEPARTMENT OF CHEMICAL ENGINEERING, to 
assist in the preparation of Co enzyme '*A"—The Secretary, Univer- 
sity College, Gower Street, London, W C 1, quoting “Chem Eng /3" 


REPORTS and other PUBLICATIONS 


(not sncluded «n the monthly Books Supplement) 


Great Britain and Ireland 


Industrial Management a Course of Lectures given at Cambridge 
University for the Faculty Board of Engineering, 1953 Pp 124 
(Sheffield United Steel Companies, Ltd , 1954 ) [1512 

Aero Research Technical Notes Bulletin No 143 (November 1954) 
Synthetic Resin Glues in the Building Industry Part2 Some Further 
Notes on “Aerolite” 300 for Timber Roof Trusses Pp 5 (Duxford 
Aero Research Limited, 1954 ) [1512 

Overseas Food Corporation Annual Report and Statement of 
Accounts for the year ended 31st March, 1954 Pp iv--70 (London 
HM Stationery Office, 1954 ) 28 6d net [1512 

Aw Ministrv Meteorological Office Instructions for the Preparation 
of Weather Maps, with Tables of the Specifications and Svmbols 
Second edition Pp u+49 (MO 515) (London HM Stationery 
Office, 1954) 1s 9d net [1512 

Philosophical Transactions of the Royal Society of London Series 
B Biological Sciences No 658, Vol 938 (10 December 1954) 
Elephantulus Going Inte Anoestrus Menstruation and Abortion By 
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O J van der Horst The Lactation Cycle of Elephantulus Myurus 
Jameson (Chubb) By Muriel J MoKerrow The Male Genital System 
and Reproductive Cycle of Elephantulus Myurus Jamesom (Chubb) By 
Zelda G Stoch Pp 27-126+2 plates (London Royal Society, 
1954) 358 [1512 

Department of Scientific and Industrial Research Chemical Re- 
search Laboratory The National Collection of Industrial Bactena— 
Catalogue of Strains maintained at the Chemical Research Laboratory, 
Teddington, Middlesex. Pp i1+82 (London HM Stationery Office, 
1954) 2s net 712 

Customs and Excise Tables showing the relation between the 


Specific Gravity of Spirits at Spe Centigrade and the Percentage of 


Ethyl Alcohol by Weight and by Volume, with corresponding percent- 
age of proof spimt Pp iv+35 (London HM Stationery Office, 
1954) 4s net [1712 
Southern Regional Council for Further Education Seventh Annual 
Report, October 1954 Pp 30 (Reading Southern Regional Council 
for Further Education ) 1 


Other Countries 


Bulletin of the Central Leather Research Institute, Madras Vol 1, 
No 1 (August, 1954) Pp u+26 (Issued monthly ) Annual subserip- 
tion 9 rupees (inland), 18 rupees (foreign), single sues 12 annas 
(Madras Central Leather Research Institute, 1954 ) [0129 

Canada Department of Mines and Technical Surveys Geological 
Survey of Canada Memoir No 272 Geology and Mineral Deposits of 
the Zeballos-Nimpkish Area, Vancouver Island, British Columb!a, 
By J W Hoadley Pp viit82 (6 plates) 1 dollar Memoir 273° 
The Lower Mackenzie River Area, Northwest Territories and Yukon 
By G S Hume Pp vili+118 (3 plates) 1 dollar Memoir 276 La 
Polle-Cinq Cerf Map-Area, Newfoundland By R Cooper Pp 
vii+62 (4 plates) 75 cents Bulletin 27° Contributions to the Eco- 
nonue Geology of Western Newfoundland The Strontium Deposits ` 
of Port Au Port Pemnsula By Helgi Johnson ‘The Magnetite and 
Gypsum Deposits of the Sheep Brook-Lookout Brook Area B 
David M Baird The Iron Deposits of Indian Head Area By Allen 
Heyl and John J Roman Pp vii-+65 (4 plates) 50 cents Annual 
Report 1953, fiscal year ended March 31 Pp 98 50 cents (Ottawa 
Queen's Printer, 1954) [9012 

Indian Forest Bulletin No 180 (New Series) * Cellulose and Paper— 
Indigenous Cellulosic Raw Materials for the Production of Pulp, Paper 
and Board Part 18 Chemical Pulps for Writing and Printing Papers 
from Stercuha alara Roxb (letkok) By R V Bhat and P R Gupta 
Pp {i+6 (Delhi Manager of Publications, 1954) 6 annas, 7d [912 

Indian Forest Records (New Serles) Silviculture Vol 9, No. 2 
Phenological Behaviour of a Few Forest Species at New Forest, 

ehra Dun By V S Krishnaswamy and G S Mathauda Pp ii+80- 
134 (Delhi Manager of Publications, 1954) 2 rupees, 8 anmas $ 


4s 
Landwirischaft--Angewandte Wissenschaft Lokalklimatische 
Untersuchungen 1m Raum der Harburger Berge und der benach- 
baeten Elbniederung Von Dr Josef van E:mern und Dipl Met Egon ' 
Kaps Pp 112 Ergebnisse von Windschutzuntersuchungen in Ham- 
burg-Garstedt, 1052 Von Dr Josef van E:mern, Ernst Kranken und 
Dipl Met Heinz Harries Pp 96 (Herausgegeben vom Bundes- 
ministerium für Ernährung, Landwirtschaft und Forsten ) (Hiltrup 
bei Munster (Weftf) Landwırtschaftsverlag, G m b H , 1954) [141 
Berichte der Naturforschenden Gesellschaft zu Freiburg 1 Br 
44 Band Freiburg und der Breisgau Ein Führer durch Landschaft 
und Kultur Von Nikolaus Creutzburg, Hemz Eggers, Werner Noack 
und Max Pfannenstiel Pp 312 (Freiburg ım Breisgau , Verlag Hans 
Ferdinand Schulz, 1944) 16 D marks [1412 
Norsk Polarinstitutt Meddelelser Nr 78 LandmA&leriv 1 Dronning 
Maud Land Av Nils Roer Pp 245-2660 2 kronor Meddelelser Nr 
79 Pollen og sporer i tertiaere kul] fra Vestspitsbergen Av Svein 
Manum Pp 10+2 plates 2 kronor Skmfter Nr 99 Eskimo Meta» 
bolism a Study of Racial Factors in Basal Metabolism By Kåre 
Rodahl Pp 83 10 kronor Skrifter Nr 100 Notes on Some Corals 
from Late Paleozoic Rocks of Inner Isfjorden, Spitsbergen By Peter 
Padget Pp 10 l1kronor Skrifter Nr 101 Svalbard in International 
Politics, 1871-1925—The Solution of a Unique International Problem 
By Trygve Mathisen Pp 211 18 kronor Skrifter Nr 102 Studies 
on the Blood and Blood Pressure in the Eskimo and the Significance 
of Ketosis Under Arctic Conditions Av K Rodahl Pp 79 
10 kronor (Oslo  Broggers Boktrykkeris Forlag, 1064 ) [1412 
Queensland Institute of Medical Research Ninth Annual Report, 
year angea 30th June, 1954 Pp 13 (Brisbane Government att 
Commonwealth of Austraha—Department of External Affairs 
Australian National Antarctic Research Expeditions Interim Reports 
1 Seal Marking at Heard Island, 1949 By R G Chittleborough and 
E M M Ealey Pp u+23+6 plates (Melbourne Department of 
External Affairs (Antarctic Division), 1951 ) [1512 
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Specific Gravity 
Fluids 


A leaflet will give details of the heavy 
liquids stocked for flotation tests. 


They are available as plain substances 

which you mix as required, or ın sets of 

mixtures at quite small subdivisions of 
density. 


Please ask us to send a copy 





RAYNER 


100 NEW BOND STREET, LONDON, W 1 
Telephone GRO 5081 





The Policy for Education 


provides a means of saving for a child’s education 
For example, for a parent aged 35 next birthday, 


The Society pays 


£100 p.a. for 5 years, beginning in 15 years’ time, 
and 
if the parent dies within 15 years, £100 p.a in the 
meantime towards the child's maintenance 


The cost is 
£8 7s. 6d. a quarter for 15 years at most 
Enquire for details, giving the ages of parent and child 


The Equitable Life 


Assurance Society 


(founded 1762) 
19, Coleman Street, London, E C.2 
No commission, 


Áo 


No shareholders 











Pulsometer- 


Trade Mark 


McLEOD GAUGE 
TYPE “G” 
with 

REPLACEABLE HEAD 

* The only breakable part is the 
Demountable standard Head. 

X*'/O  Rmg Sealed Vacuum 
Unions. 

* Lightweight but rigid con- 
struction. All Metal Frame. 

* Metal Barometric Tube. 

X Plunger operated giving fine 
control and easy operation. 

* Hard Gloss Finish. 


K Standard Ranges: .1—.00001 
M/M. 1o—or M/M. 
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x Niné Elms Ironworks, Reading: 





SLIDE RULE 
EFFICIENCY 


METAL 


SLIDE RULE 


light unbreakable . . . never wears out 

...1ndiferent to atmospheric or other con- 

ditions. Photographic primting ensures 

absolute accuracy, while the silver-grey 

fimsh gives figures maximum legibility 
Retail price £3 3s. Od. each 


SPECIAL REDUCED PRICES FOR OVERSEAS 


Obtainable from leading stationers and 
Drawing Office suppliers or direct from 


ANODISED PRODUCTS Ltd. 


91 Upper Thames Street, London, E.6.4 
Telephone. MAN 7765 
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COMMONWEALTH of AUSTRALIA 
DIVISION OF RADIOPHYSICS 
APPOINTMENT NOS 780/111 to 780/113 OF 
RESEARCH OFFICER 

The Commonwealth Scientific and Industral 
















































LECTURES AND COURSES 


UNIVERSITY OF BIRMINGHAM 
INSTITUTE FOR ENGINEERING 


PRODUCTION Research Organization invites applications for 
EXECUTIVE COURSES ON PRODUCTIVITY | research appointments to the Division of Radio- 
« STUDIES physics, which 1s located within the grounds of 


A number of short practical courses on the 
principles and methods of increasing productivity 
are now available for production directors, works 
managers and senior production engineers on the 
following subjects 
February 28 to March 11, “Work Study Ap- 

plied to Secure Process and Product Improve- 

ment " 

March 14 to March 25, “ The Use of Operational 
Research in Increasing Productivity ” 

March 28 to April 7, ** The Application of Work 
Study " 

April 18 to 29, 
Control ” 

May 2 to 13, * Work Study Apphed to Secure 
Process and Product Improvement " 

May 16 to 27, * The Use of Operational Research 
in Increasing Productivity ” 

June 6 to 17, SUMMER COURSE, on “ Work 
Study with particular reference to Industrial 
Training Methods ” 

June 20 to July 1, SUMMER COURSE on “ The 
Application of Work Study ” 

These courses may be attended singly or in 
sequence, and residential facilities are available for 
25 members on each course Further information 
is available from The Senior Courses Secretary 
The Institute for Engineering Production, ** South- 
field,” 16 Norfolk Road, Edgbaston, Birmingham, 
15 Tel No EDG 0390 


UNIVERSITY OF LONDON 


A course of two lectures on ‘ Some Infertility 
Factors zn Domestic Animals " will be given by 
Professor Nils Lagerlof (Royal Veterinary College 
of Sweden) at 4 p m, on March 3 and 4 at the 
m Veterinary College, Royal College Street, 

Admission free, without ticket 

IAMES HENDERSON, 
Academic Registrar 


UNIVERSITY OF LONDON 


A course of two lectures on “ Mechano- 
Chemistry of Muscle" will be given by Acade- 
mican W A  Engelbardt (Moscow) at 530 pm, 
on March 8 and 16 at Westminster Medical School 
Meyerstein Lecture Theatre), Horseferry Road, 

1 
Admission free, without ticket 
JAMES HENDERSON, 
Academic Registrar 


UNIVERSITY OF LONDON 


A lecture on “ Full Utilization of Pasture ” will 
be given by Dr H J Frankena (Inspector of 
Agriculture, | Wageningen, Netherlands), at 
815 pm on March 3 at Wye College, Wye, near 
Ashford, Kent 

Admission. free, without ticket 

JAMES HENDERSON, 
Academic Registrar 


OFFICIAL, APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unless he or she, or the employment 
is excepted from the provisions of the Notification 
of Vacancies Order 1952 


KUMASI COLLEGE OF 


Sydney University The Division has a modern 
and well equipped laboratory and has vacancies 
in three recently developed fields of research 
Radio Astronomy, a modern branch of astronomy 
which 1s concerned with the study of extra-terres- 
trial bodies by means of the radio radiation which 
they emit, Rain and Cloud Physics, an investi- 
gation of the physical processes which lead to 
cloud and rain, both natural and artificially in- 
duced , the physics of Semiconductors and 1n par- 
ticular of Transistors, and their applications in 
electronics Applicants should possess a university 
honours degree with physics as major subject and 
mathematics to a mgh standard A good know- 
ledge of modern clectrome techniques would be 
a desirable but by no means essential advantage 
Applications from recent graduates and from 
physicists with postgraduate research experience 
will be considered Appointment will be made 
within the classification of Research Officer (salary 
range £A 1 184 to £A 1,730 per annum), and at a 
level depending on previous training and experi- 
ence Those selected will be offered, according 
to ther qualifications and experience, either (1) 
A short-term appointment (two to three years), 
with the possibility of further extension , or (i) & 
more permanent appointment to the research staff 
'The appointments will be conditional on a satis- 
factory medical examunation and officers ap- 
pointed under (u) may be granted superannuation 
privileges Fares to Australia (ncluding those of 
wife and family) will be paid Position 780/111 
—for work on radio astronomy Position 780/ 
112—for work on cloud and rain physics Posi- 
tion 780/113—for work on transistors 

Applications, referring to the appropriate ap- 
pointment number and stating full name, date and 
year of birth, marital state, nationality, present 
employment, particulars of qualifications and ex- 
perience, and of war service, 1f any, accompanied 
by names and addresses of two persons willing to 
act as referees, if required, and copies of not 
more tban four testimonials, should reach the 
undersigned, not later than March 26 1955 

W IVES, 
Chief Scientific Liaison Officer 

Australian Sclentific Liaison Office, 

Africa House, 

Kingsway, London, W C2 


UNITED BIRMINGHAM 


HOSPITALS 
QUEEN ELIZABETH HOSPITAL, 
BIRMINGHAM, 15 

Applications are invited from graduates im B10- 
chemistry or Chemistry for the post of Biochemist 
(basic grade) in the Biochemical Laboratory 
Salary and superannuation according to National 
Health Service Whitley Council Scale 

Applications, together with two testimonials, 
should be sent to the House Governor 


CENTRAL RESEARCH ESTABLISHMENT 
National Coal Board (at Isleworth, Middlesex) 
invite applications for superannuable appointments 
as Scientists and Engineers Candidates should 
have a degree in physics, metallurgy, mechani- 
cal or electrical engineering or equivalent 
professional qualification, and preferably some ex- 
perience in research The work embraces (a) 
the mechanical properties of coal, (b) technical 
processes of winning coal from the seam, (c) be- 
haviour of the surrounding strata during and after 
removal of coal from the seam, (d) design of ex- 
permental coal-winnmg machinery embodying new 
principles, (e) the transport of coal urderground 


m Production Planning and 





TECHNOLOGY by belt conveyors, (f) metallurgical problems aris- 
@rncpal W E Duncanson, PhD, DSc, mg in mining, (g) environmental problems—() 
F Inst P) temperature and humidity conditions underground 


Vacancies exist for (1) Senior Lecturer in 
Physics (2 Lecturer in Physics (3) Three Lec- 
turers in Mathematics (4) Two Lecturers in 
General Science (5) Lecturer in Chemistry (6) 
Lecturer m Enghsh Salary scales Senior. Lec- 
turer, £1 400 to £1,850 per annum , Lecturer £880 
to £1,560 per annum Initial salary according to 
experience Posts are pensionable but temporary 
. appointments carrying gratuities and 10 per cent 
higher salaries might be made Partly furnished 
houses provided rent according to salary Free 
first-class passages to and from Gold Coast for 
persons appointed "wives and up to three children 
under 13 Generous home leave, normally annual 

Write for further information to Secretary, Ad- 
visory Committee on Colonial Colleges, 1 Gordon 
Square, London, W C1 Closing date for appli- 
cations (six copies) March 7, 1955 


(1) the instrumentation of methane, (1) the assess- 
ment and suppression of dust, (h) development of 
mechanical, electrical and electronic instruments 
for use in laboratory and underground Much of 
this work will be carried out initially m the labora- 
tory, although staff will be required to continue 
their experiments underground when required 
Salary on appointment according to age and €x- 
pertence, will be in the Scientist Grade III scale 

£500 by £25 to £950 male, plus London location 
allowance of £34 minimum, rising to £66 at maxi- 
mum scale —Write, giving full particulars. (n 
chronological order) of age education, qualifica- 
tions and experience (with dates), to National 
Coal Board, Establishments (PersonneD, Hobart 
House, Grosvenor Place, London, S W 1, marking 
envelope TT/929 Original testimomals should 
not be forwarded Closing date March 29, 1955 
























be obtamed from the Secretary, 


lowships 








ances (u) 









GOVERNMENT OF NORTHERN 


IRELAND 


CIVIL SERVICE COMMISSION 
Apphcatons are mvited for a permanent an 


pensionable post of Scientific Officer in the Dx 
partment of Industrial and Forensic Science of th 
Maünstry of Commerce 

attracts pay supplement 
£22 10s and £30 per annum, is, for men, £470, b 
£30 to £680 by £35 to £855, and for women £47 
by £25 to £545 by £30 to £750 
should have a first- or second-class honours degre 
in an approved scientific subject or other approve 
equivalent qualification 
perience will be'an advantage 
given to suitably qualified ex-Service candidat 
who served in the 1914-18 or 1939-45 wars, pr¢ 
vided the Commussioners are satisfied that suc 
candidates are, or within a reasonable time w: 


The salary scale, whic 
of amounts betwee 


Candidate 


Previous industrial € 
Preference will t 


be, able to discharge the duties of the po 
efficiently 

Application forms and further particulars mi 
Civil. Servi 
Commission, Stormont, Belfast, to whom th 
should be returned, duly completed, with copi 
of two recent testimonials, so as to reach him n 
later than April 1, 1955 


UNIVERSITY OF LIVERPOOL 
Applications are invited for the following Fi 
(0 ICI Research Fellowships 
Physics, Chenustry, Engineering, Metallurgy a 
Pharmacology, or any related subject, to whi 
some appointments may be made during the ct 
rent academic year The appointments will da 
from October 1, 1955 The salary will deper 
upon qualifications and experience, but will nc 





mally be within the range £600 to £900 per annut 


together with FSS U benefits and family allo: 
Two Leverhulme Postgraduate Fr 
lowships in the Faculty of Science, tenable f 
one year at a value of £500, renewable for 
second year at a value of £550 

Applications, three copies, stating the Fello 
ship applied for, age details of qualifications ai 


experience, publications, research work 1n progre 
and completed, and an outline of the propos 


field of research, and, in the case of the Leve 


hulme Fellowships, whether National Service 1 
quirements have been fulfilled, together with t 
names of two referees, should be received n 
later than March 1, 1955, by the undersigné 


from whom further particulars may be obtaine 
(Candidates overseas who find ıt more convenie 


to do so may send one copy only by airmail ) 


STANLEY DUMBELL, 
Registrar 


MONMOUTHSHIRE EDUCATIOD 


COMMITTEE 


THE TECHNICAL COLLEGE OF 
MONMOUTHSHIRE, CRUMLIN 
Dr T V Starkey Principal 
Required on April 1 or as soon as possi 
thereafter (a) Lecturer in Chemistry Candida 
must possess a good honours degree or Associa 
ship of the Royal Insutute of Chemistry and hz 
had research and/or industrial experience Tear 
ing experience would be an added qualificati 
The post involves the teaching of chemistry 
graduate level (b) Lecturer in Physics Can 
dates must possess a good honours degree 
Associateship of the Institute of Physics and hi 
had research and/or industrial experience Tea 
ing experience would be an added qualificati 
The post involves the teaching of pure and app! 
physics to graduate level In both posts reseat 
is regarded as an official duty The salary to 
paid for each post will be at the Lecturer Gr: 
of the Burnham Report (£965 by £25 to £1,0€ 
Further particulars and forms of application : 
tainable from the undersigned, must be returr 
by March 12, 1955 
C E GIITINS 


Director of Educats: 





County Hall, 
Newport, Mon - 


BATTERSEA POLYTECHNIC 
LONDON, SW 11 

Applications are invited for a. Grade B Lectt 
to teach Science as applied to Catering and all 
subjects Applicants should be graduates of 
British university with chemistry as one of Ql 
subjects and a knowledge of nutrition or hyg 
would be an advantage Salary, men £621 
£633 by £25 to £928 women £559 or £571 by : 
to £763, plus allowance of £30 and £24 resr 
tively for a good honours degree, a training all 
ance and increments for industrial or research 
perience 

Further particulars from the Clerk to 
Governing Body, by whom applications should 
received as soon as possible 


February 26, 1955 


COMMONWEALTH of AUSTRALIA 


DIVISION OF BUILDING RESEARCH 
APPOINTMENT NO 390/209 OF RESEARCH 
OFFICER 
The Commonwealth Scientific and Industrial 
Research Organization invites applications for ap- 
pointment to a position of Research Officer at its 
Division of Building Research, Highett, Victoria 
Duties to participate in a programme of theor- 
*lical and experimental research on the properties 
ind uses of lightweight concrete and gypsum 
plaster as structural materials Qualifications 
University honours degree im engineering or 
icrence or equivalent qualifications Salary De- 
»endent on qualifications and experience com- 
nencing salary will be determined within the 
‘ange of Research Officer, £A 1,184 to £A 1,730 
per annum actual, thirteen increments with effici- 
micy review at £A 1,268 to £A 1,520 per annum 
actual Fare to Australia (including those of wife 
ind family) will be paid The appointment 1s 
subject to satisfactory medical examination and 
the appointee may be granted superannuation 

»nivileges 
Apphcations, referring to Appomtment No 
390/209 and stating full name place, date and 
year of birth, marital state, nationality, present 
*mployment particulars of qualifications and ex- 
»erience, and of war service (f any) accom- 
»anied by copies of not more than four testi- 
nonials and the names and addresses of two per- 
ions willing to act as referees, if so required, 
Should reach the undersigned not later than 
March 26, 1955 
W IVES, 
Chief Scientific Liaison Officer 
Australian Scientific Liaison Office, 
Africa House, 
Kingsway, London, WC2 


CITY OF CARDIFF EDUCATION 


COMMITTEE 
COLLEGE OF TECHNOLOGY AND 
COMMERCE 
Applications are invited for the post of Assistant 
Lecturer Grade B in the Department of Applied 
Physics and Electrical Engineering Candidates 
should have a good honours degree in physics or 
‘lectrical engineering Some research, industrial 
x teaching expenence is essential A knowledge 
X telecommunications would be an advantage 
e present salary scale for an Assistant Lecturer 
3rade B ıs £525 by £25 to £820 per annum, plus 
ippropriate allowances for training and degree 
Applicants with suitable professional or industrial 
xperience (after the age of 21) may be started 
ugher up the scale at the rate of one increment 
X £18 for each year of such experience 
Forms of application, together with further par- 
1culars may be obtained from the undersigned on 
eceipt of a stamped addressed foolscap envelope, 
ind should be returned as soon as possible 
ROBERT E PRESSWOOD, 
Director of Education 





city Hall, 
Cardiff 


MIDDLESBROUGH EDUCATION 


COMMITTEE 


-CONSTANTINE TECHNICAL COLLEGE 
Principal D A R Clark, M Sc (Tech), 
MI Mech E 
Required for September 1, 1955 Lecturer 
'ngineering (preference will be given to appli- 
ants with experience in soil mechanics and 
cology) Assistant Lecturers Grade B Electrica! 
ngineering, mechanical engineering, structural 
ngmeering, mathematics Assistant Lecturer 
3rade A Mechanical engineering, mathematics, 
thysics Salary Burnham Technical Scale Lec- 
uter £965 by £25 to £1065, Assistants Grade B, 
525 by £25 to £820, Assistants Grade A £450 
y £18 to £725 (together with usual allowances 
or degree, training and industrial experience in 

asc of Assistants) 

Forms and particulars obtainable from Director 
Education Woodlands Road, Middlesbrough 
> whom completed applications should be re- 
urned within fourteen days of the appearance of 
fis advertisement 


UNIVERSITY COLLEGE LONDON (GOWER 
tecer, W C 1) requires full-time Research Assıst- 
nt (man or woman) in Department of Anatomy 
Yrofessor J Z Young), for work mainly on the 
entral nervous system Duties to commence 
ay 1, 1955 or as soon as possible thereafter 
.eference to candidates with honours degree in 
;edical sciences or biology , knowledge of Ger- 
aan desirable Salary £600 per annum, with 
amily allowances —Applications, to be received 
Y March 26 1955, should be sent to the Secre- 
sary, from whom further particulars may be 
ptained 

i 








H 


NATURE 


excviL 





PLANT BREEDING INSTITUTE 


CAMBRIDGE 


Applications are invited for the post of 
Scientific Officer in the Forage Crops Sec- 
tion to engage in genetical, physiological 
and breeding research im grasses and 
legumes Good honours degree m science 
essential Starting salary within range of 
£467 10s to £845 per annum, with FSS U 
benefits 

Applications, with names of three referees, 
to be sent to the Secretary, Plant Breeding 
Institute, Trumpington, Cambridge, before 
March 16 





COUNTY OF LEICESTER 


LOUGHBOROUGH COLLEGE OF FURTHER 
EDUCATION 

Applications are invited for an Assistant to 
teach physics to advanced level GCE, and en- 
gineering physics to the requirements of the 
IEE, and to take up duties on, or before, Sep- 
tember 1, 1955 Ability to teach chemistry to 
GCE ordinary level and to supervise the equip- 
ping and maintenance of science laboratories would 
be advantages Salary is 1n accordance with the 
Burnham Technical Scale, Grade B viz, £525 by 
£25 to £820, with appropriate allowances for 
degree, training, teaching and industrial experi- 
ence 

Further particulars and application form, which 
1s to be completed within fourteen days of this 
advertisement, can be obtained from the under- 


signed 
D J LYSAGHT, MSc, PhD, 
Principal 
Loughborough College of Further Education 
Loughborough 


UNIVERSITY OF CAMBRIDGE 


Applications ate invited for a University 
Demonstratorship in Veterinary Anatomy The 
person appointed will be expected to take office 
from October 1, 1955 An honours degree in 
some branch of natural science is essential <A 
veterinary qualification and experience in teaching 
the subject will be considered an advantage 

Full particulars can be obtained from Dr A S 
Watt, Botany Department, Downing Street, Cam- 
bridge, to whom applications (ten copies), and the 
names and addresses of not more than three 
referees should be sent, to reach him not later 
than April 1, 1955 


UNIVERSITY OF SHEFFIELD 


Applications are mvited for the post of Lecturer 
in Refractory Materials in the Department of 
Metallurgy, to begin duties as soon as possible 
Salary scale £650 by £50 to £1,350, with FSS U 
provision and family allowance Initial salary 
according to qualifications and experience 

Further particulars should be obtained from the 
Registrar to whom applications (four copies) 
should be sent by March 31, 1955 


UNIVERSITY OF GLASGOW 


LECTURESHIP IN CHEMISTRY (ORGANIC 
CHEMISTRY) 

Applications are invited for a Lectureship in 
Chemistry (Organic Chemustry), tenable from 
October 1, 1955 Salary scale £650 to £1,350 
Initial salary according to experience and quali- 
fications FSSU and family allowance benefits 

Applications (six copies), should be lodged not 
later than March 12 1955 with the undersigned, 
from whom further particulars may be obtained 

ROBT T HUTCHESON 
Secretary of University Court 


PHYSICISTS REQUIRED BY MINISTRY OF 
Supply for Research and Development Establish- 
ments mainly in Southern England Should have 
sound basic trammg in physics and be prepared 
to apply their knowledge to problems in fields jn- 
cluding aircraft, instrumentation and electronics 
Prospects of promotion to higher grades Not 
established but opportunities to compete for estab- 
lishment. may arise Qualifications Scientific 
Officer Class, first- or second-class honours degree 
or equivalent Experimental Officer Class higher 
school certificate (science) or equivalent, but 
higher national certificate pass degree, etc, may 
be an advantage Salary, according to age, re- 
search experience, etc , as Scientific Officer, within 
range £467 10s to £845, Expermental Officer 
(minimum age 26), £715 to £880, Assistant Ex- 
perimental Officer, £288 10s (age 18) to £640 
Women somewhat less FSSU benefits may be 
available for Scientific Officer class —Application 
forms from Ministry of Labour and National Ser- 
vice, Technical and Scientific Register (K), 26 
King Street, London, S W 1, quoting A34/5A 











COMMONWEALTH of AUSTRALIA 


DEPARTMENT OF HEALTH 

Senior Research Officer, Plant Quarantine Sec- 
tion, Canberra Salary £A 1,394 to £A 1,646 per 
annum Duties Research and investigation into 
matters affecting plant quarantine involving liaison 
and co-operation with appropriate Institutions and 
technical workers ın Australia Collection of tech- 
nical data relating to plant quarantine admmustra- 
ton Qualifications University degree in agricul- 
tural science or science of an Australian Univer- 
sity, or of an overseas university of equiva-- 
lent standing, or equivalent qualifications. which 
should include a university degree supported by 
special postgraduate experience in research and/ 
or teaching 1n plant pathology A sound general 
knowledge of agriculture, postgraduate research, 
and/or teaching in plant pathology, experience in 
conference work and in co-operation with other 
technical experts are desirable 

Applications to The Chief Commonwealth 
Medical Officer, Australa House, London, W C2, 
by March 19, 1955 


MEDICAL RESEARCH COUNCIL 


Applications are invited for the post of Re- 
search Assistant in the Climatic and Working 
Efficiency Unit of the Medical Research Council 
at the Department of Human Anatomy in the 
University of Oxford, to take part in fundamental 
studies of muscle and joint action and the appli- 
cation of this to clinical, industrial and service 
problems Candidates should have a medical 
degree or an honours degree in physiology or 
zoology ‘The salary will be dependent on quali- 
fications and experience Superannuation provi- 
sion. will be made under the Federated Super- 
annuation System for Universities 

Applications, giving age, qualifications, experi- 
ence list of published work and copies of testi- 
momals, should reach Professor Sir Wilfrid Le 
Gros Clark, FR S, Department of Human Ana- 
tomy, University Museum, Oxford, not later than 
April 30, 1955 


a 

CENTRAL RESEARCH ESTABLISHMENT, 
National Coal Board (at Isleworth, Middlesex) 
invite applications for the superannuable appoint- 
ment of an Engineer to carry out research on 
coal winning The initial object js to study the 
fundamental principles involved in the technical 
process of cutting coal with a chain coal cutter 
This will be done with mg experiments on the 
forces involved in drawing a tool through coal 
and their variation with depth of cut, speed of 
traverse, slope of tool, etc Subsequently the 
findings will be confirmed by pit trials Candi- 
dates should have a good honours degree in 
mechanical engineering or equivalent professional 
qualifications, and preferably some experience in 
research Appointment will be according to 
qualifications and experience as either Scientist II 
(scale £800 by £35 to £1,150 male), or Scientist III 
(scale £500 by £25 to £950 male), London location 
allowance of £34 at the mimmum rising to £82 at 
the maximum of the scales 1s payable in addition 
—Write, giving full particulars (in chronological 
order) of age, education, qualifications and experi- 
ence (with dates), to National Coal Board, Estab- 
lishments (Personnel), Hobart House, Grosvenor 
Place, London, S W 1, marking envelope TT/931 
Original testmomals should not be forwarded 
Closing date March 12, 1955 


Pabedan 

THE UNITED KINGDOM ATOMIC ENERGY 
Authority invites applications for Assistant Ex- 
perimental Officers and Assistants (Screntific) for 
general chemical, physical and analytical duties 
on shift, at its Chemical Services Laboratories, 
Springfield Works, near Preston — Applicants for 
the Assistant Experimental Officer posts should 
have a higher School certificate, or equivalent in 
science subjects, and for the Assistant (Scientific) 
posts, candidates should have a school certificate 
with a credit ın a science subject, or equivalent 
Salary for the Assistant Experimental Officer posts 
will be assessed according to age and qualifica- 
tions between £310 (at age 18) to £685 per annum, 
and for the Assistant (Scientific) posts between 
£235 (at age 16) to £550 per annum In addition, 
there 1s a shift allowance of approximately £52 
per annum, in each case There is a contributory 
superannuation scheme and travelling expenses in 
excess of 4s per week are refundable to officers 
receiving less than £605 per annum Career pros- 
pects and leave allowances are good, and oppor- 
tunities for permanent day work occur from time 
to time —Applications to The Works General 
Manager, UNITED KINGDOM _ ATOMIC 
ENERGY AUTHORITY, Springfields Works, Sal- 
wick, near Preston Lancs, quoting 824 


re ee NN 
TECHNICIAN REQUIRED AT ONCE WITH 
experience of Histological Technique for research 
laboratory —Apply Secretary, Institute of Dermat- 
ology, St John's Hospital for Diseases of the 
Skin, Lisle Street, Leicester Square, W C2 


ecv 


ST BARTHOLOMEW'S HOSPITAL 
LONDON, EC1 

Applications are invited for the post of Chemi- 
cal Pathologist to the Hospital and Lecturer in 
Chemical Pathology to the Medical College, ten- 
able as from July t, 1955 The successful candi- 
date will be on a full-Ume salary basis part of 
which will be paid by thc hospital and part by the 
medical college The appointment will be subject 
to à satisfactory health report 

Applicauons, together with the names of three 
referees should be received not later than AR 
1 1955 and should be addressed to C. C 
Wilson Clerk to the Governors 


INSTITUTE OF UROLOGY 

IN ASSOCIATION WITH ST PFTLR'S 
ST PAUL'S AND ST PHILIP'S HOSPITALS 

Full-time Biochemist (science degree or medical 
qualifications essential) required for work in con- 
nection with urological díscase Experience of 
fOutine biochemical tests and an interest in re 
search necessary The post is of senior grade 
and Whitley Council scales alll apply 

Apply Sccretary institute of Urology, 10 Hen- 
rietta Street W C2 stating age qualifications 
aod expenence 
recent testimonials 
1955 


and enclosing copies of two 
Closing date March 12 





NIAE SCOTTISH STATION 


Sclenufic Officer required for research on agri 
cultural engineering projects particularly the per- 
formance of tractors and implements on hillsidcs 
An honours degrec (or equivalent) in mechanical 
engineering. essential and previous research ex 
perience with strain gauge equipment a consider 
able advantage Salary scale £467 10s to £845, 
plus at present 3 per cent extra duty allowance 

Further particulars of duties. details of com- 
mencement salary and superannuation and appli- 
cation form from the National Institute of Agri- 
cultural Lnmneerrg Scotush Station, Howden 
Mid-Calder Midlothian 


BRADFORD EDUCATION 


di COMMITTEE 
TECHNICAL COILFGE BRADFORD 
DRADFORD DYERS' ASSOCIATION 
RUSLARCH FELI OWSHIP 
Applications sre invited for a Research Fellow- 
smp provided by the Bradford Dyers’ As«ociation 
limited. and tenable in the College for two years 
The mumimum value of the Fellowship will be 
600 pcr annum the commencing rate depending 
upon qualifications and experience ‘The Fellow 
should hold high qualifications in science He 
wht be required to undertake research in the 
Collcgc in tinctorial chemistry textile chemistry 
or an allied subject 
Forms of application may be obtained on ap- 
pr pa to the Priocipal, Technical College, 
radford 


—M M M M À—Ó———— a 

THL UNITED KINODOM ATOMIC ENERGY 
Authority at Risley near Warrington requires a 
Metallurgist to be responsible to a Senior Techni- 
cal Control Officer for the co-ordination of the 
Ocuvitics of the Operations Branch in the produc- 
ton of suitable metals alloys and cartridges for 
use jn various nuclcar reactors and for the co 
eclating of research and development activities 
with operational experience in various establish- 
meas Applicants must have an honours degree 
m Metallurgy or have equivalent. qualifications 
and practical and theoretical experience of wlid 
state physics is very deswable Salary will be 
assessed according to qualifications and cxperi- 
ence within the scales £1 425 to £1 620 per annum 
ot £1065 to £1370 per annum successful 
candidate will be required to join the Authority's 
contributory pension scheme —Applications to 
1 UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY Industrial Group Headquarters 
Risley Warrington quotng 823 


COMPUTOR RLQUIRED BY MINISTRY OF 
Supply Nations! Aeronautical — Lstablishment 
Bedford to take charge of preparation of comput- 
in programmes and supervise staff engaged on 
Mollerith punched card machincs and the opera 
tion of Hollerith electronic computing equipment 
Quatificauons higher school certificate (science) 
including mathematics Pass degree in mathe 
matics or experience in computing an advantage 
Training course anen soon after appointment 
Appointment in Experimental Officer class and 
salary assessed according to age ond cxperience 
within range — £288 10s (age 18) to £880 
Women somewhat tess Not established but op- 
portunities to compete for establishment may 
arise —Appilcation forms from Ministry of Labour 
and Nauonat Service, Technica! and Scientific 
Register (K) 26 King Strcet London SWI 
quoting A 47/SA — Closing date March 19 1955 


NATURE 


NEW SOUTH WALES 


DEPARTMENT OF AGRICULTURE 
WAGGA AUSTRALIA 
AGRICULTURAL RESEARCH INSTITUTE 
CEREAL TECHNICIAN 

Apolicadons are invited for the above. position 
Salary in the range £A 697 to £A 1 067 per abnum 
tising to £A 1 271 per annum, subject to specified 
conditions Appointee will be responsible for the 
technical work involsed in the assessment of 
wheat quality facluding laboratory milling tests 
on dough quality aad expcrumeotal bread making 
Lapencnce in uus type of work essential Ap- 
poimtce should have the Intermediate BSc or 
equivalent qualification Science background an 
advantage Accommodation for married and 
single men being erected Appointee will be 
cligible subject to medical examination to conui- 
bute to the State Superannuauon Fund Shipping 
e to Sydney of appointee and family will be 
pa 

Four copies of applications (together with four 
cop.es of testmonials and other supporting docu- 
ments) should be lodged with the Agcnt-General 
for New South Wales 56 Susad London WC 2 
(from whom further paruculars can be obtoined), 
by March 14 1955 


LAW HOSPITAL 
CARLUKE, LANARKSHIRE 
Applications are invited. from science graduates 
for the post of Biochemist (00n medical) at Law 
Hospital ul apphcant will work 
under the direction of the Consultant Biochemist 
Salary and conditions of service based on Whitley 
Council scales. cither on the basic grade or senior 
grade according to experience and qualifications 
Single accommodation available af desired 
Applicauons stating age, qualifications and ct- 
perience togcther with the names of two persons 
to whom reference can be made, to be addressed 
to The Group Sceretary and Treasurer Board of 
Management Law Hospital Carluke 


UNIVERSITY OF SOUTHAMPTON 


Applications are Invited for the post of Lecturer 
in Appiicd Mathemancs Salary depending on 
qualifications and experience within the range 
£650 to £1 350 per annum together with F.S S U 
and childrens allowances 

Further particulars may be obtaincd from the 
Secretary and Registrar to whom applications (six 
copios) should be sent not ister than March 31, 


UNIVERSITY OF MANCHESTER 

Applications are Invited for the post of Assis- 
tant Lecturer in Theorctical Physics Salary on 
a scale £450 to £550 per annum (salary «cales are 
at present under review) Membership of FSS U 
and children’s allowance scheme 

Applications should be sent not later than 
March 16 1955 to the Registrar The University 
Manchester 13 from whom further paruculars 
and forms of application may be obtained 


ST THOMAS’ HOSPITAL 
LONDON SF! 

laboratory Assistant or Radiographer required 
for measurements in applications of radioactive 
isotopes to medical problems Qualifications in 
science mathematics or radiography desirable 
Grading of posts and salary dependent upon quali- 
ficauons and experience 

Applications giving age experience, qualifica- 
tions and names of two referees. to the Personnel 
Officer by March 12 1955 


MATHEMATICIANS REQUIRED AT VARI- 
ous Minisuy of Supply Research and Development 
Lstablishments in Southern England — Qualifica- 
tons Farst- or sccond-class honours degree in 
mathemaucs preferably with tome research ex- 
perience in an apolicd field Appointments in 
Scienufic Officer grade Salary range £467 10s to 
£845 Women somewhat less FSSU bencfis 
may be Available Prospects of promotion to 
Senior Scicaufic Officer (minimum age 26) within 
salary range £970 to £1 125 Not cstablished but 
opportunities to compete for establishment may 
arse —Application forms from Ministry of 1 abour 
and National Service Technical and Scienufic 
Register (K) 26 King Suect London SWI, 
quoting A2875A 


UNIVERSITY OF LONDON, KINGS COL- 
lege will require on October 1, 1955, a Lecturer 
in Vertebrate Zoology The dudes will include 
responsibility for the organization of the aaa 
ing in that subject Salary scale £700 by 
£1 000, £1050 by £50 to £1 400 with, family 
allowances and superannuadon bencfits —Particu- 
lars abd application forms should be obtained 
from the Registrar Kings College, Suand 
^ ces — completed applications must reach 

y 





February 26, 1955 


UNIVERSITY OF ALBERTA 
FACULTY OF AGRICULTURE 

Applicauons are invited for the position c 
Assistant Professor of Soil Science duties t 
commence on September 1 1955 [initial salary 
$4 000 to $5,000, depending on qualifications an 
experience There is a cost of-living bonus € 
about $300 and the normal yearly increment | 
$250 Preference will be given to a umversit 
graduate. with o Ph D degrec or equivalent trair 
ing who bas specialized in «oll science Duue 
wilt include research teaching soll testing, om 
extension work in soil science Confirmatio 
of the appointment will be subject to the satis 
factory completion of a probationary period c 
two to four ycars 

Applications should be addressed to the Hea 
of the Deparment of Soil Science, Faculty c 
Agnculture University of Alberta. Edmontot 
Alberta and should give details of traimng an 
experience personal information the names c 
(hrec rcferect and be accompanied by a recer 
photograph — Closing date May 1. 1953 


COURTAULD INSTITUTE OF 


BIOCHEMISTRY 
MIDDLESEX HOSPITAL LONDON W1 
Applications are invited from qualified bic 

chemists for work on the quantitative determin: 
uon of ocswogens Experience of isotope tect 
nque advantagcous Salary £750 per annum 
Applications saung age, cxpericace shoul 
reach the Secretary not loter than March 26 195 


READLR AND SENIOR LECTURERS O! 
Lecturera in Physics —The Dean College of Ari 


and Science Baghdad fraq 
-APPOINTMENTS VACANT 


TECHNICAL LIBRARIAN 
WOMAN 

Courtaulds Limited require a technical librario 
(woman) for a new research laboratory | 
Coventry Candidates should have a knowleds 
9f chemistry to deatce standard and previous €i 

perience in an industrial technical library 
Candidates should write for a detailed form s 
aprlication to the Director. of Personnel Cour 
sulds Limited 16 St Marun s te Grand Londor 
BC! quoung the reference number D60 -° 


CANADA OUTSTANDING PROSPECT 
exist for Electro-mechanical Engineers in expan 
ing Canadian Company situated in the attract 
City of Ottawa concerned with design and ds 
velopment of Aircraft instruments navigatic 
instruments guided weapons fire contol equip 
ment fighi simulators ete Openings availab 
immediately for clectso-mechanical enmneers wih 
a knowledge of servo-mechaniums and with t» 
or more years of pracucal experience in desi» 
and development of the type of cquipment liste 
above Engineers should possess a degrec 
equivalent from a university or recognized tcch» 
cal college and bc 27 years of oge or old 
Salatics in the range S6 000 to $8 000 per anno 
and include fnnge benefits such as health ow 
accident insurance, sick lease and holidays wm 
pay A five-day forty-hour week is worke 
Assistance in passage to Canada can be arrange 
Intersicas will be arranged in London during * 
week Match 7 to 11 —Apptications to the Scc» 
tary, The Professional Engineers. Appoinune» 
Bureau. 9 Victoria Sucet, Tondon SW 1, m» 
be received nor later than March 5 


RESEARCH CHEMIST THE  BRITIS 
Drug Houses Ltd have a vacancy fo their Ch 
mical Research Laboratories for a young wom» 
graduate interested in steroid chemistry Previa 
experience desirable but not essential —Wre 
giving details of studies expericnce, if any a 
nee to Staff Manager, Graham Sucet, City Roo» 














RESEARCH ENGINEERS HONOUM 
ataduates preferably with some postgraduate 
industrial research cxperience capable of pit 
ning and controlling research work on a will 
range of mechanical engineering problems incl 
ing materals structures, mechan and be 
transfer Wide scope and good prospects mi 
men with initiative Age 25 to 30 apprommate 
—Applicants should write to Manager Rescap 
Department Metropolitan-Vickers Elccuical € 
ltd) Trafford Park. Manchester 17 giving 
statement of thelr age qualifications and expo 
ence and suitable references 


LADY CHEMIST GRADUATE OR HN*' 
required for analysis of electroplating and alr 
solutions —Apply — Elecuo-Chemical Engincer#™ 
Co Lid, 161 Queens Road Weybridge Surr 
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JOSEPH LUCAS LTD. 


offer opportunities in 


LIGHT. ENGINEERING 


for University Graduates with 


Science and Engineering Degrees 


Interviewing of applicants ıs now in progress for Post 
Graduate Training Courses commencing this Autumn A few 
vacancies for direct employment with this Organisation are 
also available for Graduates with suitable qualifications 


Further particulars can be obtained from the Secretaries, 
Universities Appointments Boards, or from the Personnel 
Manager, Joseph Lucas (Electrical) Ltd , Great King Street, 
Birmingham, 19, quoting reference PM/D '61. 





SENIOR RESEARCH CHEMIST IS RE- 
ured by Imperial Smelting Corporation Lumited 
) carry out mvestigations into the preparation 
t fluorine containing polymers and the determina- 
on of properues of the polymers Applicants 
1ould preferably have had relevant experience 
f polymer or fluorine research work and possess 
1 honours or postgraduate degrec, although ap- 
ications wii be entertained from persons 
gs qualified, but with relevant experience — 


pplications to Personnel Manager, Imperial 
nelung Corporation Ltd, St Andrew’s Road 
vonmouth, near  Brstol, quoting reference 
RGIN 


WANTED TECHNICAL ASSISTANT FOR 
les and office routine im connection with ap- 
atus for X-ray crystallography A general 
iowledge and experience of X-ray crystallo- 
aphy and technical engineering subjects is essen- 
i| together with ability to deal with correspon- 
mce Age between 25 and 40 —Solus-Schall, 
med, 18-22 New Cavendish Street, London, 


REVERTEX LTD, HARLOW, ESSEX RE- 
are a chemist for technical service work on 
bber latex and synthetic resin emulsions Hous- 
z available at controlled rents Good oppor- 
Aes for travel —Full details to Chief Chemist 


PHILIPS RESEARCH LABORATORIES RE- 
ire a graduate chemist (female) with general 
grece or InterBSc for important routine 
surements on materials and components as 
2d in the electronics ndustry Age not over 
years Interesting work m modern laboratory 
uated on southern outskirts of London Good 
mmencing salary will be paid according to age, 
iity and experience —Please apply in writing 
the Personnel Officer Phihps Electrical Indus- 
23 Ltd, New Road, Mitcham Junction, Surrey, 
oting the reference MR 146/MBL 


BRITISH NYLON SPINNERS LIMITED RE- 
ire an Information Assistant in their Library 
d Information Section The work will be 
ned and includes indexing of technical literature 
d the making of literature surveys The mini- 
im qualification 1s general certificate of educa- 
n advanced level, with chemistry as one sub- 
t but persons with higher qualifications or ex- 
sence i a technical library will be given 
ference The appointment is permanent and 
isionable Five-day week —Apply in waung to 
‘sonnel Manager Pontypool Mon 


THE UNITED GLASS BOTTLE MANUFAC- 
ers Lid require for research and development 
rk honours graduates in engineering physics, 
Amustry or fuel technology with or without re- 
rch or plant experience Competitive salary 
ording to qualifications and experience Ex- 
lent prospects on research and production — 
ply in writing to, Personnel Manager The 
sted Glass Bottle Manufacturers Ltd 8 
cester Street London WC2 


C & H SMITH LTD HAVE A VACANCY 
ther works at Edinburgh for a qualified 
irmacist or chemist under 35 years of age, for 
‘resting work in connection with the develop- 
nt and production of allergy preparations 
T personal 1 scheme in force —Applv giving 





'f personal particulars to Works Director, T 
Smith Ltd Blandfieid Chemical Works, 
heatfield Road Edinburgh 11 


ENGLISH CLAYS LOVERING POCHIN & 

Ltd St Austell Cornwall, have vacancies 
the Research. Department for (1) an Inorganic 
emist with postgraduate experience, (2) a 
aduate Physical Chemist —Application in con- 
ence to the Research Manager 


t 


A SCIENCE GRADUATE WHO IS IN- 
terested ın a progressive carcer in modern manu- 
facturing is required by a large and growing 
company with chemical interests During the last 
25 years the company has met its expansion needs 
by the introduction of graduates of progressive 
outlook who wished to make a career 1n modern 
industry, and who wished to develop in the 
managerial and executive field without losing 
touch with technical matters Most of these 
men have read chemistry, but 1t has appealed also 
to the engineer or physicist who wished to veer 
away from the purely technical field The 1nitial 
position, after training will be the management 
of a small process or production department 
The position will be clearly defined ın both re- 
sponsibility and authority and will be preceded 
by careful training under senior graduate mem- 
bers This training will be continued long enough 
to ensure the position is taken over with confi- 
dence Two other positions of a s milar nature 
will be available later 1n the year, and applica- 
tons from interested graduates taking finals this 
summer, or from men in the Services, will be 
considered now Upper age limit 27 years Com- 
mencing salary £650 to £850 depending upon the 
candidate's background, and this wil be paid 
during the traming period At tbe end of traim- 
mg full scope will be given for the use of 
ability and initiative. and progress will be related 
solely to merit All senior positions are without 
exception filled from within the company Strict 
confidence will be observed —Please forward a 
brief outline of background, etc, to Box 648, 
T G Scott and Son, Ltd , 143-147 Regent Street, 
London Wi 


JOSEPH LUCAS, LIMITED HAVE AN IN- 
teresting vacancy im their research and develop- 
ment laboratories which would be suitable for a 
young graduate with honours degree in mathe- 
matics or physics The work is largely of a 
fundamental nature and is concerned with 
acoustics and mechanical vibrations Previous 
industrial experience is not necessary —Picase 
reply, giving qualifications, age, and any other 
relevant details to Personnel Manager, Joseph 
Lucas (Electrical) Ltd, Great King Street, 
Birmingham, quoting reference PM/D/59 


TUBE INVESTMENTS RESEARCH 
Laboratories require a young scientist for work 
in polymer research and measurements of proper- 
ues of plastics Excellent prospects for advance- 
ment as a member of a team engaged on funda- 
mental research in a vital new field ——Apply 
giving qualifications and experience, to the Secre- 
tary, Tube Investments Research Laboratories 
Hinxton Hall Saffron Walden 


A SPONSORED RESEARCH ORGANIZA- 
tlon requires young Organic Chemusts, male or 
female with honours degree or equivalent for 
research and development work Recently 
graduated apphcants would find this an interesting 
opening to industrial research Applications are 
also invited from organic chemists for a more 
senior position —Full particulars, in confidence, 
to J A Radley, Industrial Research and Devel- 
opment Laboratories Elgar Road, Reading 


A GRADUATE IS REQUIRED FOR BASIC 
and apphed research on the machining and cold 
forming of metals A good degree (or equivalent 
qualification) in engineering, science or metallurgy 
is required There are good prospects for ad- 
vancement Commencing salary commensurate 
with qualifications and experience Pension 
scheme —Send full details, including age experi- 
ence qualifications and present salary in confi- 
dence to Box 649, T G Scott and Son Ltd 143- 
147 Regent Street, London, W 1 














RESEARCH AND DEVELOPMENT 


Courtaulds, Ltd , invite applications for the fol- 
lowing vacancies in their Research and Develop- 
ment Laboratories, Bocking Braintree, Essex Gra- 
duate Textile Technologist, age 27-32, with indus- 
trial experience to work on texule dyeing and 
finishing Ref No D61 Graduate Textile 
Technologist, to work on Research and Develop- 
ment in the field of textile manufacture Ref 
No DG Graduate Chemist, age 33 or less, 
for work on textile sizing Ref No D63 

Candidates should write for a detailed form 
of applicauon to the Director of Personnel, 
Courtaulds, Limited, 16 St  Martin's-le-Grand, 
London, EC 1, quoting the appropriate reference 
number 





CHEMIST 


HONOURS GRADUATE 

Courtaulds, Ltd , has a vacancy in its Textile Re- 
search Laboratory at Bocking Essex, for a Gradu- 
ate Physical Chemist who 1s interested in the 
basic physical problems of textile chemistry and 
is prepared to contribute original ideas in à 
developing situation Applicants should possess 
an honours degree and have had practical experi- 
ence of research methods — Age 25 to 33 

Candidates should write for a detailed form of 
application to the Director of Personnel Cour- 
taulds, Ltd, 16 St Martins-le-Grand London, 
EC 1, quoting the reference number D 64 


MULLARD RESEARCH  LABORA- 
TORIES invite. applications from honours 
graduates to carry out research and devel- 
opment on the application of new magnetic 
materials to computors Initially, the work 
will be concerned with digital storage and 
information-handling devices incorporaung 
ferrite cores 


Postgraduate experience in either compu- 
tor techniques, transistors or magnetic de- 
vices would be an advantage The work 
calls for a high degree of individual respon- 
sibility and there 15 great scope for initiative 
and iventiveness Publication of results 
will be encouraged 


Salaries based on qualifications, experi- 


ence and age, and are in keeping with 
present-day levels General prospects with 
in the organization ate excellent 


Applications to 


Mr G A Taylor, 
Personnel Manager, 
Mullard Research Laboratories, 
Cross Oak Lane, Salfords, 
near Redhill, Surrey, 
quoting reference, ERL 





APPLICATIONS ARE INVITED FROM 
recently qualified chemists for an interesting and 
progressive post in a cereal laboratory The 
work will involve non-routine analysis and te- 
search Applicants should be in the 20-25 age 
group Five-day week and pension scheme in 
operation —-Write giving full particulars of aca- 
demic qualifications and experience to Personnel 
Manager (L), Quaker Oats Limited, Bridge Road, 
Southall, Middlesex 


TECHNICAL SALESMAN EXPERIENCED 
and qualified to develop chemical sales to vinyl 
resin manufacturers Interesting post good pros- 
pects Pension and profits-sharing schemes -~ 
Write full details age, qualifications experience 
to date, and salary required, to Ref TSP Box 
8336 c/o Charles Barker & Sons Ltd, 31 
Budge Row London, EC4 


GRADUATE CHEMIST, METALLURGIST 
or Chemical Engineer required to deal with prob- 
tems relating to the installation of electroplating 
plant and process contro! Applicants must have 
completed military service and be willing to travel 
—Apply Electro-Chemical Engineering Co Ltd, 
161 Queens Road Weybridge Surrey 


SENIOR AND JUNIOR RESEARCH PHY- 
sicists preferably with university or industrial 
research experience, are required to undertake 
basic research work of thermionic emission and 
related aspects of surface physics Wide scope 
and good prospects for men with initiative — 
Applicants should write to the Manager, Research 
Department, Metropolitan-Vickers Electrical Co 
Ltd, Trafford Park Manchester 17 giving par- 
ticulars of their age qualifications and experi- 
ence and suitable references 


ce 
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THE DISTILLERS 
COMPANY, LIMITED 


A Physicist or Physical Chemist, in- 
terested im the mechanical and electrical 
properties of high polymers, 1s required at 
the Research and Development Depart- 
ment, Epsom, Surrey Dutres would ım- 


volve supervision of testing of a wide range 
of experimental plastics, fibres and rubbers, 


development of new test methods, and 
fundamental research or visco-elastic pro- 
pertes of polymers A good honours 
degree would be a minimum qualification , 
previous experience in the field mentioned, 
though desirable, 1s not essential This 1s 
a progressive post with excellent oppor- 
tunities for the right person 


Apply, Staff Manager, The Distillers Co , 
Ltd, 21 St  James’s Square London 
SW1 Ref 10/55 





MECHANICAL AND CHEMICAL 
ENGINEERS 


Courtaulds, Limited Chemicals Division, re- 
quires two graduate Mechanical Engineers and 
one Chemical Engineer for investigational and 
development work near Manchester The work 
1g of an original nature in connexion with the 
development of chemical plants and processes for 
which a real interest in, and potential talent for, 
engineering development work as applied to large- 
scale chemical plant 1s of paramount importance 
The Mechanical Engincers must have served an 
apprenticeship for at least two years, and all 
candidates must have had practical works experi- 
pu Honours degree men preferred Age 25 
to 

Candidates should write for a detailed form of 
application to the Director of Personnel, Cour- 
taulds, Limited, 16 St  Martin's-le-Grand, Lon- 
don EC1 quoting the reference number H8 
for Mechanical Engineers and H 9 for the Chemi- 
cal Engineer » 


SEVERAL WELL QUALIFIED INORGANIC 
or Physical Chemists wanted for a special group 
in the research organization of a majo chemical 
company Men are required with high technical 
initrative and sound knowledge who are interested 
1n original and development work in inorganic and 
organo-metal fields At least onc of the appoiat- 
ments will carry a salary of up to £1,500 per 
annum —Applicatüons are invited giving com- 
prehensive information as to age, background and 
experience to Box 646, T G Scott and Son, Ltd, 
143-147 Regent Street, London, W 1 


PHYSICIST/MATHEMATICIAN TAYLOR, 
Taylor & Hobson, Ltd, require a man to 
specialize in the design and development of 
precision. optical instruments He must be a 
skilled optical designer capable of tackling a wide 
range of problems and will work in close co- 
operation with ihe Mechanical Design Depart- 
ment A starting salary of not less than £800 
per annum will be paid to a suitable candidate 
—Apply to Development Director, Stoughton 
Street Works Leicester 


APLIN AND BARRETT, LTD YEOVIL RE- 
quire a Senior Laboratory Steward for their Cen- 
trat Laboratories The Department includes 
routine and research laboratories carrying out 
chemical biochemical radiochemical and bac- 
teriological work Some glass working experi- 
ence would be an advantage Salary according 
to age and experience —Applications to Adminis- 
trative Officer, Technical Department, Aplin and 
Barrett, Ltd Newton Road Yeovil Somerset 


ASSISTANT WITH TECHNICAL QUALI- 
fications required by Metropolitan-Vickers Elec- 
trical Co Ltd Trafford Park, Manchester, 17, 
to tram as Industrial Information Officer Ex- 
perience of this type of work js not essential 
Salary will depend on qualifications and exper- 
ence and will be progressive — Write, giving full 
particulars, including age sex, nationality educa- 
tion and experience. to Personnel Manager, mark- 
ing envelope "H2" 














MULLARD RESEARCH LABORA- 
TORIES in Surrey have a number of 
vacancies for Physicists and Electromic En- 
gineers with a good degree or equivalent 
qualification, for work in a variety of pro- 
jects, including 


(1) SOLID PHYSICS AND SEMI- 
CONDUCTORS 


(2) MAGNETIC MATERIALS AND 
APPLICATIONS 


(3) MICROWAVE TECHNIQUES 

(4) ADVANCED ELECTRONIC CIR- 
CUIT TECHNIQUES INCLUD- 
ING TRANSISTOR APPLICA- 
TIONS 

(5) COLOUR TELEVISION 


(6 COMPUTORS AND 
MECHANISMS 


SERVO- 


Some years' experience in one or more 
of these fields ıs desirable, but recent and 
prospective graduates are also invited to 
apply Mathematics graduates with ex- 
perimental Jeanings are not excluded 


Successful applicants will join teams en- 
gaged on rescarch and advanced develop- 
ment projects Publication of original work 
wherever possible 1s encouraged 


Salaries are based on qualifications, ex- 
perience and age, and are in keeping with 


present-day levels General prospects 
within the organization are excellent 


Apply to Personnel Officer, MULLARD 
RESEARCH LABORATORIES, Cross Oak 
Lane, Salfords, near Redhill, Surrey, quot- 
ing reference ERL 





ANALOGUE COMPUTORS AND INSTRU- 
ment servomechanisms Vacancy for an elec- 
tronic Development Engineer, with experience in 
the above fields for work on interesting and 
varied projects Candidates should be of degree 
standard in physics or engineering, with some 
years’ industrial experience Good prospects 
with progressive firm in Surrey area Write, 
giving full details of experience and salary re- 
quired Ref SPD2-—Box 653 T G Scott 
Ang Son, Ltd, 143-147 Regent Street, London, 

1 


DIVISIONAL SALES AND CONTRACTS 
Manager required for expanding medium-sized 
electronics company Applicants should be cap- 
able forthwith of initiating and negotrating devel- 
opment and manufacturing contracts in the elec- 
tronic field and also at a later date establishing 
a sales organization for a commercial product 
Good opportunity for a man with initiative, pre- 
pared for hard work, and capable of earning 
£2,000 per annum Salary will include basic 
payment and commission by arrangement —Ap- 
plications invited in confidence to Ref SP D3 
Box 654, T G Scott and Son, Ltd, 143-147 
Regent Street, London, W 1 


CHEMISTRY AND ELECTRONICS A 
Scientist or Engineer, with good qualifications in 
one of these fields, and a strong interest in the 
other, 1s required to carry out development work 
on the application of electronic techniques to 
chemical analysis Good salary and prospects 
with progressive firm m Surrey area Write, giv- 
ing full details of experience and salary required 
Ref SPD1-—Box 655, T G Scott and Son, 
Ltd, 143-147 Regent Street, London W 1 


IMPERIAL CHEMICAL INDUSTRIES 
Limited, Paints Division, Slough, Bucks, has 
several vacancies for men aged 23 to 28 who have 
degrees in science or arts and who have a deep- 
rooted interest 1n the application of their training 
and abilittes to commercial work Successful ap- 
plicants may be required to spend a period of 
technical or practical training work in the Divi- 
sion, and will then be transferred to posts involv- 
ing the sales service or distribution of a wide 
variety of industrial and decorative paints Ex- 
perience of up to three years in some other 
industry would be no drawback and might be an 
advantage All posts would be pensionable — 
Apply, in writing, to Division Staff Officer, Im- 
peral Chemical Industries Limited, Pants Divi- 
sion Wexham Road, Slough Bucks 




















MONSANTO CHEMICALS LIMITED HAVI 
the following vacancies in the new research estab 
lishment at Newport, Mon Mechanical or Chem 
cal [ngineer for research work in the field o 
polymer technology Jumior Physicist for researc] 
in the field of polymer rheology and physics Fo 
both these posts a good honours degree is essen 
tial preferably with postgraduate research expeti 
ence Good salaries, commensurate with exper 
ence, will be paid and there are excellent pros 
pects —Applications, giving age, details of educa 
tion, training and experience, should be sent t 
the Chief Personnel Officer, Monsanto Chemical 
Limited, 8 Waterloo Place, London, SW 1 


GRANTS & SCHOLARSHIPS 


UNIVERSITY OF LEEDS 
DEPARTMENT OF COAL GAS AND FUEL 
INDUSTRIES WITH METALLURGY AND 

CHEMICAL ENGINEERING 

Applications are invited. from graduates we 
qualified m pure or applied science for Th 
Smith-K L G Research Scholarship for work o 
ceramic materials, particularly refractory oxides 
The Coal Tar Research Association. Scholarshr 
for research on subjects connected with the coz 
tar industry, The Gas Research Fellowship prc 
vided by the Institution. of Gas Engineers fc 
research in gas chemustry , and two posts of Rt 
search Assistant to the Joint Research Committe 
of the Gas Council and the university Industr 
experience will be an advantage, but is not esses 
tial The emoluments range from £325 to £60 
a year 

Further particulars in each case may be ot 
tamed from the Registrar, The University, Leeds 
2, and detailed applications, giving the date o 
birth, qualifications, experience and the names C 
three referees should reach the Head of the De 
partment of Coal Gas and Fuel Industries Th 
University, Leeds 2, not later than March 23 
1955 


SCHOLARSHIPS ABROAD, 1955-5€ 


Applications are invited from British student 
for scholarships offered by Austria, Belgium 
Brazil, Denmark Egypt, Finland, France, Ge! 
many, Iceland, Italy, The Netherlands, Norway 
Persta, Portugal, Spain, Sweden, Switzerland an 
Yugoslavia The awards are mainly for unive! 
sity graduates and undergraduates and are tena 
for periods varying from a few weeks to twelv 
months during the academic year 1955-6 Th 
closing dates for receipt of applications vary fc 
each country, the earliest being March 7, 195* 

Full particulars and application. forms, fc 
which a stamped addressed foolscap envelor 
should be sent, are obtainable from the Britis 
Council, 65 Davies Street, London, W 1, or fro 
any British. Council office in the United Kingdon 


BURSARIES OF £300 TO £400 PER ANNU) 
plus fees, for research on physical chemistry ar 
metallurgy of metals, salts and silicates at hit 
temperatures with the Nuffield Research Grov 
ın Extraction Metallurgy Imperia] Colleg 
London SW7 Work suitable for higher d 
gree Graduates in chemistry or metallurgy ar 
those graduating this year, should apply now * 
Dr Richardson 


MISCELLANEOUS 


MURDOCH TRUST 

For the BENEFIT of INDIGENT BACHELOP 
and WIDOWERS of good character over 55 yea: 
of age, who have done '' something ?' in the w 
of promoting or helping some branch of Scienc 

Donations or pensions may be granted 
persons who comply with these conditions 

For particulars apply to MESSRS SHE! 
HERD & WEDDERBURN, WS, 16 Charlos 
Square, Edinburgh 2 


CONFERENCES FIRST-CLASS ACCOMM! 
dation (single rooms) and catering, with amy 
lecture rooms etc, available September a 
Christmas, 1955, and Easter, 1956 Descriptr 
brochure —Apply Warden The College of Aer 
nautics, Cranfield Bletchley Bucks 


TECHNICAL SERVICES BUREAU SPECIA 
1zes 1n services to scientific and technical autho 
Preparing MS for press, indexing, proof-readi» 
translations secretarial work —17 Clifford Ros 
New Barnet, Herts BARnet 4730 


ELECTRONICS APPLIED TO INDUSTR" 
Learn the basic principles and applications w 
our modern self-study course Experimen 
work included if required —Free Brochure fr. 
EMI Institutes Dept N56 London W 
(Associated with HM V) i 
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1 Colloidal 
Mos, 


The name of ACHESON COLLOIDS LIMITED has 
been associated, for over 5o years, with the manu- 
facture of colloidal dispersions of graphite and other 
solids. Now to their well-known range of ‘dag’ 
dispersions, they add colloidal dispersions of molybde- 
num disulphide This outstanding new lubricant 1s 
being applied with great advantage to :— 


Die forging, drawing, extrusion and 
cutting of metals, 


Lubrication in pperations involving 
high pressure and temperature, 


Dry lubrication. 


If you are interested ın these new developments or 
in the various applications of our range of products 
our technical staff will gladly discuss them with you 


Ates Tess sert 







of Colloidal Graphite, Molybdenum disul- 
phide, metallic Sılver, Titanium dioxide and 
other substances. 


wo 
e^ 
ame 


ACHESON COLLOIDS LIMITED 
18 PALL MALL, LONDON, S.W 1 
Telephone WHtehall 2034-7 
Telegrams OILDAG, PICCY, LONDON 
Also ACHESON COLLOIDS COMPANY 

Port Huron, Michigan, U S A 
Units of Acheson Industries 


TASIAC 57A 
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Measuring 


Rate of flow 


in research and industry 







FROM 
Simple and 





accurate airect- 


reading Glass 













Type 100 
Tube and float only, for labor- 
atory use 


Tube Rotameters 





TO . 


Complete flow 
control equipment 
employing air- 
operated valve, 
power cylinder 
or electric 
motor speed 
regulator 


Write for Catalogue 
RP2000/N which gives full 
details " of the Rotameter 
range of flowmeters 





Type 472 

industrial Rotameter for 8 in 
pipe Transmitting unit pro- 
vides aif stgnal to controller 


INSTRUMENTS FOR LIQUID AND GAS FLOW 
MEASUREMENT AND CONTROL 
ROTAMETER MANUFACTURING COMPANY LIMITED 
602 PURLEY WAY * | CROYDON SURREY 

Telephone CROydon 3816/9 





DG/GI5 
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M 
<CTE> "CUSTOM BUILT’ WESS 
$ } Aperiodic 
. f oe 1! Balance, 
Hot Air Oven CHDERERCRE - ee 
ege | ME Ay FLUID 
and Steriliser Hee Ho Ail: Damping 
; + 
Other LTE Fast, 
Products— Positive 
Incubators : 4 pr Settlement 
Unwersal Ee me ; + 
Baths à 2 
Soxhlet j Metal case of 
Heaters = P modern design 
Thermostatic 1 pi 
Baths 
Dyepot Baths i 
Brewers s i Ask for particulars of the 
“PATRA” f «CRESTA |" 
Interior 3610 x 18 ın x 18 ın Humo | Aperiodic Balance. 
Also stocked in 3 standard sizes which NAI QE ME COEM CENE 
are Rule for one month on test Sole manufacturers 
approva s 
Illustration on request to Ww l L L l A M A. Ww E B B, LT . 
l-9 PERRYMANS FARM ROAD 
Em NEWBURY PARK, ILFORD, ESSEX 
LABORATORY THERMAL EQUIPMENT L who will gladly send details on request 
Phone G A ; ford 
GREENFIELD, NR OLDHAM, ENGLAND VALentine 6370 Cables Aceiro, id 


Telephone Saddleworth 552 





QUE 
SINGLE EXPOSURE . 


SINGER 55m CAMERA | 


Micromanipulators 


Singer (High-power) Micromanipulators 
are suitable for use under magnifications 
of from x 100 to x 1,000 diameters plus, as 
described by Barer and Saunders-Singer in 
the Quarterly Journal of Microscopical Science, 
Vol 89, pp 439-447, December, 1948. 


Singer Microdissectors (Low-power Micro- 
manipulators) are suitable for use under 
magnifications of from | to x200 dia- 
meters and are described by Barer and 
Saunders-Singer in the Journal of Scientific 
Instruments, Vol 28, pp 65-68, March 1951 





SINGER INSTRUMENT COMPANY LTD. — 
83, London Street, Reading "C voke Troughton € Si 


YORK ENGLAND 


TEMS, 
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OVER 3,500 CHEMICALS 
r IN THE EASTMAN RANGE 


The new catalogue, No. 39, lists them 
all. Have you had your copy ? 


We supply research chemicals and pilot scale 
amounts of special products not otherwise 
available in Great Britain We also supply 
bulk chemicals from Tennessee Eastman Co — 
Triethyl Phosphate, Butylated Hydroxyanisole, 
petroleum additives and others 


Enquiries welcomed Write to 


Kodak LIMITED 


KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 


‘Eastman’ is a trade-mark 


* Individually Tested and Guaranteed * 
(A E R E Harwell approved) 


HIGH VACUUM STOPCOCKS 


New Catalogue on request to 


G. SPRINGHAM & CO. 
The Slopcoch Prople 


Harlow 
New Town 


HARLOW 24108 





4 «4 «4 «4 GRATICULES 


We are now using so many modern methods of processing” 
scales, masks and other graticules on glass that we can find 
a solution to most glass engraving and printing problems 


PATON HAWKSLEY 


ROCKHILL LABORATORIES, KEYNSHAM, SOMERSET 
Offices 389 Archway Rd , London, N6 KEYNSHAM 2364 







OPTICAL FLATS & PROOF PLATES 
Your requirements may be listed in our Lens 
and Prism Leaflet but, if not, we would be 
glad to quote for making to specification 

Our illustrated leaflets are available on 
Listed are many Second-Hand 


request. 
and Ex-Government items of Photographic, 
Optical and Scientific interest 


CHARLES FRANK 
Instrument Makers and Dealers since 1907 
67/73, SALTMARKET, GLASGOW, C.I , 
Phone Bell 2106 and 2107 
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FLUORESCENCE 
MICROSCOPY 


WIEN 





--- how to apply it and 
where to find references 


Very few microscopists in English-speaking 
countries have been able to avail themselves 
of the many advantages of fluorescence micro- 
scopy, due to the lack of detailed information 
and references. The Reichert Works of 
Vienna, who pioneered micro fluorescence 
equipment, have now published two booklets 
invaluable to everyone engaged in or con- 
templating the use of fluorescence micro- 
scopy : 


(1) Fluorescence Microscopy with Fluoro- 
chromes, containing 30 pages of detailed 
instructions for the preparation and staining 

. „of human, animal, and plant tissues and 
bacteriological material. 


(2) Literatur zur Fluoreszenz Mikroskopie, 
containing 52 pages of cross-indexed refer- 
ences to books and papers published on this 
subject. 


Copies of these two publications and full information 
on Reichert Fluorescence Equipment—which inciden- 
tally can be used with any existing microscope—are 
available free of charge on request We shall also be 
delighted to demonstrate the fluorescence microscope 
at the address given below —Please telephone us for 
an appointment 


. ŒD 


SHANDON SCIENTIFIC COMPANY LTD. 
6$, CROMWELL PLACE, LONDON, SW7 Tel: KNI 113! 
a ——————m—— M M 
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The case 
for ‘Castanet’... 


The piace 
for ‘Castanet’... 





The problems of obtaining satisfactory The determination of the place for 
time constants and at the same time CASTANET 1s simple It 1s anywhere 


keeping component bulk down to a where space 1s at a premium and essential 





minimum are all too familiar These characteristics demand stability of 


polarised miniature electrolytic capacitors performance coupled with low leakage 


—CASTANET by name—-go all the way current over a very wide temperature range 
3n removing what has for a long time been st 


The units are normally provided with a 


a thorn in the side of designers A mere 4 BA stud and anode tag A silicone 


22 mm by 6 mm, with a capacity of rubber grommet 1s available by means of 





50 microfarads and a D C leakage of less which the units can be mounted on a 


than one microamp at 70V , CASTANET chassis and connected 1n series or 
capacitors are capable of operating over a C» parallel, providing a range of working 
temperature range of—60? C to+ 150° C voltages and capacities 2 


After shelf storage, without volts, at 70°C Time constants of the order of one hour 


for several thousand hours, the capacity, can be obtained making the units ideal for 





power factor and D.C leakage current very long period discharge circuitry, 


values show no significant change in addition to the more 





conventional applications 





 Plessey 


€«Castanet? 


REGD TRADE MARK 


Tantalum Electrolytic Capacitors 


Manufacturers are invited to write for *Castanet' Electrolytic Capacitors are produced by the x 
Plessey Publication No 659/1 which Chemical & Metallurgical Division of The Plessey Co 
contains comprehensive details of the product Ltd, Wood Burcote Way, Towcester, Northants 2 
e * * e. . e . * . . e . . . . e e . . . . e . . . 
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device So gently controlled 1s the automatic motion of the “Synchro-Release” mechanism that knife 
edges and bearings are brought into contact swiftly, safely, accurately, without the slightest jarring 
or vibration of impact no matter how hurried or unskilled the operator may be 

ALL Stanton balances can now be supplied with “Synch o-Release" giving these extra advantages — 


I Safely controls arrestment as well as release. € Simple, sturdy synchronous device—nothing 
fo go wrong. 


€ Noloss m weiglung time ` 
@ Facihtates training of laboratory personnel. 






€ Ensures sustamed accuracy on routine 


weighings. € Reduces balance operating costs 
SEND TO-DAY for illustrated leaflet giving full details of this amazing 
new improvement ‘ 


Please send me a free copy of 
“Contact without Impact” 


STANTON INSTRUMENTS LTD, (DrPT N 4 
119 OXFORD STREET, LONDON, W 1 
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BECK 
MICROMETER MICROSCOPE 


Accuracy in measurement 





Full particulars of : 
R & J BECK LTD : ""SSSoN wi 
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GREEN’S/ PURE 
FILTER |PAPERS 


Write for “Signposts to Better 


Filtration”, a most useful and 


interesting booklet 


` 


Sole and original makers: 


J. BARCHAM GREEN Lr». 
Maidstone * England 
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COLORIMETER 


Waith 
macro- and 
micro-cups 
and 
plungers 


id x 
* 
J t iA 
Ah 
i | 
: ‘ 
| | 
B n 
$4 n 
u^ 


it 
i 
tag 
i 


Particulars 
on 
request 


HAWKSLEY & SONS Ltd. 
17 NEW CAVENDISH ST. LONDON, W.1 
Telephone WELbeck 3859 Telegrams “Diffract, Wesdo, London" 
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THE TECHNE TEMPUNIT 
This self contained constant i 
temperature control unit has 
been widely sold and in its new 
form has features that place it 
ina class by itself The unique” + 
pneumatic control system, has... _ 
all the sensitivity of eléctrical 
contact methods with fargreater 
dependability and longevity 


Control 15 + 05°C ^ 


Range from room temperature 
to 96°C 





= ante? VOS oar : 4 
ta E SON : z 
"Korfüldetaüs ~ 


write to: `- 


TECHNE (CAMBRIDGE) LTD DUXFORD CAMBRIDGE ENGLANE 








Printed in Great Bntain by Frsner, Knicur & Co, Lro , The Gainsborough Press, St Albans, and 
at St Martin's Street, London, W C $, and Sr, Martin’s Press, Inc , 108 Park Avenue, New York 17, 





ublshed by MAcmILLAN & Co, Listrrep, 
Y,USA~Saturday, February 26, 1955 


LIMES XML SLO oc cee, BORE See ge te v e ———— 6 


BE PEETI BAL, see TENES E "e 
e E UG EL BLUT wert y 69S rel mie Me FREU 
vut E XT Peto Su. ta Y. tow mos 
^ è - 










pu 


p" 


KES 






40 v 
* 


» 
Pa 

a Pp eee s 

Ag r Ga 


x 






i 







oud ground 
Of nature trusts the Mind that truslads for aye "Wordsworth 
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rEcHNE TEMPUNIT - 


This self contained constant 






For Ultra-violet : 
absorption research 





temperature control unit has 





been widely sold and in its new 
form has features that place it 
1n a class by itself. The unique 
pneumatic control system has 





Vitreosil Spectrophotometer Cells are made from 
specially selected transparent fused quartz, which 
has a high effciency in the Ultra-violet range. 
The Cells have fused joints and are available in a 
standard range of sizes suitable for most spectro- 
photometer equipment. The standard sizes of 
Vitreosil Cells can be supplied matched 1frequired 


VITREOSIL "mz 


SPECTROPHOTOMETER CELLS 
THE THERMAL SYNDICATE LTD. 


Wallsend, Northumberland (Telephone: Wallsend 63242 
Londons 12-14 Old Pye Street, Westmunster, S W 1 








all the sensitivity of electrical 






contactmethodswithfargreater 
dependability and longevity 
Control 1s + .05°C 

Range from room 

temperature to 96°C 
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TECHNE (CAMBRIDGE) LTD 
DUXFORD CAMBRIDGE ENGLAND 













FOR 3ml. to 100ml. 
WITH TEMPERATURE 
CONTROL FACILITY 


The most versatile laboratory mixer made. 
It takes three different types and sizes of 
container enabling ıt to handle quantities 
from 100 c.c. down to 3 c.c, Speed 1s 
infinitely variable up to 14,000 r p.m. The 
housing for the 100 c c. and 10 c.c. con- 
tamers can be filled with dry ice or other 
convenient coolant, providing effective 
counter-action to the temperature rise 
normally met in high-speed blending. 


Cross-section 
showing how the 
100 c c beaker is 
accommodated 
in the plastic. - 
container, pro- 7 
viding space for 
coolant, 

















Universal 
Container 
Attachment 
for quantities 
down to3cc 







MSE Pubhcation No. 131 
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MEASURING & SCIENTIFIC EQUIPMENT LTD., SPENSER STREET, LONDON, S W.1 
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Be UR fener => A 9 inch McLEOD-TYPE VACUUM GAUGE 
cuc = just swivel to operate ! 


x MODELS 
AVAILABLE 


€ BENCH 
Only 9" high — ideal 
for general work 


€ INDUSTRIAL 
ENCLOSED 
For permanent panel 
- mountinginto appara- 
tus 


@ ALL-GLASS 
For direct fusion to 
glass apparatus 


Where the standard McLeod gauge is inconvenient for the measuring of high 
vacuum, we supply the 'VACUSTAT'—a miniature bench McLeod standing only 
9 in high This gauge has proved very successful for laboratory and industrial 
applications and is now available in forms suitable for permanent installation into 
production plant and for direct cone mounting into all-glass systems 

RANGES 100 to 0 0l and | 0 to 0 00| mm Hg 






LLLA SS 
LET PE ANN Quum Ses 
W. D A A = TET REN YOY ya pape 7 
‘ED (LONDON) LTD PLE asm 127.53 0 WG TUA Co 


LLL YA a 
RS 7 
SS A Z2. BRANCHES GLASGOW & TORONTO AGENTS THROUGHOUT THE WORLD 


MANOR ROYAL CRAWLEY SUSSEX 


CRAWLEY I500(tOlnes) EDCOHIVAC CRAWLEY 









X-RAY 
Crystallography 


Complete self-contained unit comprising . 
High Voltage Generator and controls 

» Shockproof tube 
Berthold Spectrometer with Geiger Counter 
Ratemeter 
Recorder 
Cabinet and work bench 


Particulars on request 


SOLUS-SCHALL LIMITED 


18 NEW CAVENDISH STREET 
LONDON, W 1 
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AUTOMATIC BIOLOGICAL 


ASSAY APPARATUS 


for the quantitative measurement of the activity of drugs 


















This new apparatus greatly improves the 
accuracy, speed and convenience of measurements 
made on isolated organs and by being fully auto- 
matic releases skilled, highly paid technicians for 
other work ‘Typical examples of its use are. 


| Standard assay of posterior extract on 
guinea pig uterus 


2 Test of activity of an antispasmodic drug on 
rabbit intestine. 


3 Four point assay of histamine on guinea 
pig ileum 


CASELLA (ELECTRONICS) LTD. 


46/48 OSNABURGH STREET 
LONDON, NW1 
Telephone EUSton 8144 


8: 
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MINI TH ERMO-COUPLE POTENTIOMETER 


CAT. NO, E4229 






This instrument is a development of the standard Mini Thermo-couple 
Potentiometer which is fully described in List 112 It has two ranges 
of 20 and 100 millivolts and is direct reading to 10 microvolts and 50 
microvolts respectively each of these values being represented by 
one division on the slide wire dial The potentiometer circuit is 
standardised against a Weston Normal Cell and the Potentiometer 
current is derived from a | 5 volt dry cell fitted internally To 
enable the instrument to be employed for the checking of 
thermo-electric indicators and recorders, an additional unit, 
usually known as a potential source, is provided, which 
gives an adjustable e m.f from 0-100 millivolts—which is 
applied to the instrument under test The Potentiometer 
itself tnen measures the emf required to deflect the 
indicator or recorder to any particular point on the 
scale The instrument is self-contained and is very 
compa-t 



















SPECIFICATION. 


Range 20 and 100 millivolts 
Weight 92 Ib. 
Dimensions: Hl in X 7 in, X 52 in 


INSTRUMENT CO. LTD. Telephone 


STROUD 462 
STROUD, GLOS. and 15 








DORAN 
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WHATMAN | 


FILTER PAPER 


The Whatman range covers 








all requirements of the chemist in every 
branch of industry and research 


Filtration :— Specialities :— 
QUALITATIVE GRADES ASHLESS TABLETS & FLOC 
QUANTITATIVE GRADES ANTIBIOTIC ASSAY DISCS 
HARDENED GRADES EXTRACTION THIMBLES 


Cellulose Powders for :— 


CHROMATOGRAPHY 


Papers for .— 
"CHROMATOGRAPHY AND ELECTROPHORESIS 


——- ——— 


Supphes may be obtained through all regular Whatman suppliers 


— > ———— 


Sole Mill Representatives — 
H. REEVE ANGEL & CO., LTD. 
9 Bridewell Place, London, E C 4 


Manufacturers — 


W. & R. BALSTON, LTD., MAIDSTONE, KENT 
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THIS INTERESTING QUARTERLY WILL BE 
MAILED FREE TO ANY PART OF THE 
WORLD 


For almost a century Muirhead & Co. Limited 
have manufactured preciston electrical instru- 
ments, and to-day the range of products 
includes measuring Instruments for educa- 
tion and industry, synchros and remote 
control systems, and facsimile transmitters 
SSS and recorders 





———————á 








B HeY LINEAR ACCELERATOR FOR X RAY THERAPY 
















THE USE OF MAGSLIPS IN CONJUNCTION WITH 
WEIGHING MACHINES 








| 
| 
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. TECHNIQUE 


A JOURNAL OF INSTRUMENT ENGINEERING 
1 







HA 
j 
l 


“ach issue of “Technique” 
‘ontains details of the newest 
Muirhead products and of 
cientific developments in 
vhich Muirhead instruments 
vave played an important part. If you think 
his publication would interest you, we shall ===> 
:& pleased to place your name on our mailing 
ist. Write under your business letterhead 
o the address given below. 





= MUIRHEAD. 


RECISION ELECTRICAL INSTRUMENTS 


133 


4UIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND 
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ETÀ 
sub-miniature 
ELECTROMETER 
TRIODE 


THE GENERAL ELECTRIC CO LTD., 


Ob 
^ 





The ETS ıs of special interest where an 
electrometer valve of small dimensions is 
required as in portable equipment. 

The flexible leads render a valve holder 
unnecessary and the low filament rating of 
1'25V, 25mA permits the valve to be run 
entrely from small dry cells. 


The input resistance 1s greater than 10!* ohms 
and a water repellent coating is applied to 
the glass envelope which virtually eliminates 
condensation in conditions of high humidity. 


Full technical information may be obtained 
on application from The Osram Valve & 
Electronics Department. 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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"VARIAC" 


(Reg'd Trade Mark) 
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INFINITELY VARIABLE 


auto 
transformers 


The “VARIAC” ıs the original, continuously 
adjustable auto-transformer the ideal control 
for varying the a-c voltage applied to any electrical, 
electronic, radar or communications equipment 
Voltages from Zero to 17% above line are obtained 
by a 320-degree rotation of the shaft, which is 
equipped with a direct-reading dial, calibrated 
accurately 

"VARIAC" offers many real advantages over any 
other type of a-c control. compared with the losses 
of resistivecontrols they save theirinitial cost within 
about one year They are available ın various 
sizes from 170 VA up to 25 Kilowatts 3-gang 
assemblies are also available for 3-phase working 
Prices vary from £7 10 0 upwards 

Write for our Catalogue — Technical. Manual 
V 549, which gives all possible information 
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Request also our 20-page Supple- ME T uL 
mentary Catalogue — giving 2i C L AU D E LYONS LTD EY 
complete information on our new in S s ay 
and complete range of AC oi Vae 
Automatic Voltage Stabilisers 3 R ELECTRICAL AND RADIO GR 
" a AE. These range from 200 VA to PAN 
E us ite IS 25kVA Performance is excellent, Y LABORATORY APPARATUS ETC. ‘Tf " 
a WON from No-Load to Full Load, and ce, Head Office and Works. 76, Oldhall St, - sax 






em stability 1s quite unaffected by 
frequency variations 


Prices are exceptionally low 





Southern 





tte (A.10 mar 


A 
k 


3. 


Claude Lvons Ltd are exclusive distributors of GENERAL RADIO 
equipment m this country If you require information. about their 
extensive range of instruments please tick appropriate square(s) 


SOUND MEASURING AND 


Road, Hoddesdon, Herts 





Liverpool 3, Lancs. 
Factory : Valley Works, Ware 


H ` 
BAS 


n London/Cambridge Road at 
Junction of A 602) 6 






ANALYSING EQUIPMENT 


STANDARDS OF RESIST- 
ANCE, CAPACITANCE 
AND INDUCTANCE 


[] 


BRIDGES OF ALL TYPES L] 


OSCILLATORS AND 
AMPLIFIERS 


STANDARD-SIGNAL 
GENERATORS 


E 
[] 


WAVEFORM-MEASURING 
APPARATUS 


FREQUENCY-MEASURING [] 
EQUIPMENT 


RADIO AND T V 
METERS Li 


Name 
Addi ess 


STATION MONITORS 


LABORATORY 
OF ALL TYPES 


Employer 


Position 
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The “EEL” H,S METER 


This is a robust, accurate instrument for the 
rapid assessment of lead sulphide stains. 

It can be operated by unskilled personnel 
for the routine examination of hydrogen 
sulphide in town gas, which is an essential 


feature in the control of gas purification. 


Full details of this and other photoelectric instruments 
and photoceils sent with pleasure 


THE PRODUCTS OF 


EVANS ELECTROSELENIUM 


SALES'DIVISION 25 ‘HARLOW 


Representatives for sales and service 


Manchester area —Messrs A M Lock & Co, Ltd, Crompton Street, Chadderton, Lancs 
North of England —Messrs Electricals, Ltd., 14 Claremont Place, Newcastle-upon-Tyne, 2 
x Scotland —Messrs Atkins Robertson & Whiteford, Ltd , 92-100 Torrisdale Street, Glasgow, $ 2 
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Take a hundred lines 





Take a hundred different lines ın electrical ecucation 
equipment. Take a score of instruments by different makers 
— you will find it hard to beat Crompton Parkinson for 
accuracy, reliability and lasting efficiency. Crompton 
Parkinson portable dynamometer 6 1nch scale wattmeters 
are specially designed to withstand rough usage in 

school and college laboratories. Equipped with the new 
sprung jewel bearing, they will continue for years 

to give those accurate readings that are so essential to the 
student when learning the elements of electrical 


theory and practice. 
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ELECTRICAL EQUIPMENT 


CROMPTON PARKINSON LTD CROMPTON HOUSE ALDWYCH LONDON WC2 TEL CHANCERY 3333 
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e Fe, New products and.new processes are : 


ut the.outcome. of continuous research. It follows 


that the tools of research.are' applicable to process control - 
The Spectrophotometer, widely used in research 
laboratories for ultraviolet, visible and imfrared investigations, 
is the 1deal instrument for routine analysis and control of product quality. 


| 

| 

; Chemists who need to keep an eye on things “fot , 
|. * * are mvited to write for details to j U N I C A M er 
i He * d i To. 

| us Unicam Instruments of Cambridge. SPECTROPHOTOMETERS 
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DIFCO} 


Detection of 


| COLI IN WATER 


| This group of Difco Dehydrated Culture Media 1s recommended for the detection and confirmation 
















































of the presence of coliform bacteria in water. Each medium 1s prepared to conform to all requirements of 

“Standard Methods for the Examination of Water and Sewage” of the A.P.H.A and A W W A. 

Bacto-Lactose Broth 
Bacto-Endo Agar 
Bacto-Levine E.M.B. Agar 
Bacto-Brilliant Green Bile 2% 

Bacto-Formate Ricinoleate Broth 

Bacto-Lauryl Tryptose Broth 








Specify “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
in the Research and Development of Bacto-Peptone and Dehydrated Culture Media i 


Sole Agents for Great Britain 


BAIRD & TATLOCK (LONDON) LTD. 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 
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AIR POLLUTION 


HE results of a painstaking exammation of the 
i problem of air pollution, to which the attention 
of the public was acutely aroused by the lamentable 
consequences of the London fog of December 1950, 
appears in the recently issued report of the Com- 
muttee on Air Pollution, presided over by Sir Hugh 
Beaver*. The published report 1s crowded from 
cover to cover with the results of detailed investi- 
gations of the manifold aspects of the problems 
encountered, and therem is set forth a series of 
recommendations, aptly defined as a clean air policy. 
Legislation.1s called for to strengthen the law with 
regard to the abatement of atmospheric pollution. 
Quite a number of additional recommendations cover 
important aspects of puble policy, which will 
command general acceptance, mdeed, they are the 
logical development of efforts to umprove the situation 
that have been prosecuted steadily for many years. 
Foremost among these more beneficent imfluences 
has been the general mnpact of research and engm- 
eermg development on the design and use of com- 
bustion apphances in both the mdustrial and the 
domestic fields. The responsibility for atmospheric 
pollution 1s shown to fall about equally m these two 
spheres The most difficult problem is the domestic 
one The Committee considers that 1b is the cumu- 
latrve effect of hght smoke from a number of low 
“chimneys that really matters, and the legislative 
provision recommended entails the mstitution of 
smokeless zones and smoke-control areas A snag 
arises 1n the proposal that the Exchequer and the 
local authority are to contribute jomtly towards 
the cost of converting domestic appliances in these 
areas. The installation of apphances of improved 
types for the mam domestic space- and water-heating 
services 1s to be made compulsory m the case of new 
premises. Much higher penalties are to be invoked 
for the enforcement of the law of pollution abatement 
The power-stations that burn pulverized fuel m any 
form beyond a rate of ten tons per hour are to mstal 
efficient dust- and grit-arrestmg equipment. Cement 
‚Kuns are apparently not to be subjected to this 
“control, on the grounds of the greater technical 
diffieulties involved, although 16 18 well known by the 
public that some of the most pleasant beauty spots 
are plagued by this nuisance It could have been 
wished that there had been a more meisive and 
courageous recommendation on this issue 
The question of sulphur pollution has been closely 
examined, and some of the posstbilities indicated, 
but the value of a national policy of total gasification 
has been overlooked. It ıs true to say that more 
research effort m this direction 1s needed for a satis- 
factory process to be developed, but it 1s clear that 
ihe most effective means of removing sulphur, and 
indeed of recovering ıb ın & useful form, is through 
gas purification. Though coke has many advantages as 
a means of domestic heatmg, 1t must be emphasized 
that the reserves of cokmg coal are lamited. So far 
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as coal is concerned, the larger reserves of less satıs- 
factorily cokmg coals must be sooner or later brought 
into the picture 

Railway smoke comes m for strong condemnation, 
since more than one-seventh of the smoke discharged 
to the atmosphere comes from this source The 
answer which ıs m lme with the Commuttee’s recom- 
mendations has been given by the proposals of the 
Transport Commussion for the future development of 
British railways hy the substitution of the steam 
locomotive by electrification and the most con- 
venient form of diesel-engme traction. An unexpected 
situation arises in respect of motor-vehicle exhausts, 
which can be a serious menace. The present law 1s 
expheit and believed to be adequate, but the 
Committee could not find that ıt was, m fact, 
enforced 

There 1s a strong call for the use of smokeless fuels 
in the so-called ‘black areas’, and doubtless the 
development of this remedy will be followed as ways 
and means become available. To stunulate the use 
of gas and electricity, the removal of purchase tax 
on appliances 1s urged. 

As to the precise measures to be taken to put mto 
effect the very desirable requirements foreshadowed, 
the Government has already mdicated by a recent 
announcement in the House of Commons that ib 
has recognized that the key to the domestic smoke 
problem hes in the displacement of obsolescent 
equipment by more efficient types, and that the 
extension of smokeless zones must be made prac- 
ticable by assistance m purchasing modern types 
from central or local government funds 

In the application of the many other recom- 
mendations of the Committee, 1t 1s hoped that there 
will not occur a possible danger of the confusion of 
the technical and admmustrative functions in. putting 
the appropriate measures into action. This danger 
has long been & national failing, m regard to which 
technical opinion has not always been so forceful, or 
even active at all, m the right quarters as 16 should 
be Initiative for certam technical measures 1s 
placed at the door of the British Standards Institution, 
when 15 should be more properly found ın the board 
rooms and laboratories of the expert technical 
institutions, which must provide the pertinent bases 
for the specifications required. 

The well-worn demand that stokmg should be 
regarded as @ skilled operation 1s repeated, One may 
only hope that the smile of water wearmg away the 
stone will be here applicable 

Twelve appendixes of both technical value and 
public mterest have been provided. Finally, a lust 
of some hundred and thirty authorities that have 
been consulted are hsted There must have been 
numerous other individuals also consulted The 
evidence ıs thus abundant that Sir Hugh Beaver and 
his Committee have laboured very hard m the public 
interest, and 1b 1s to be hoped that the response of 
the authorities concerned will be effective and 
prompt 
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Chemical Constitution 

An Introduction to the Theory of the Chemical Bond. 
By Prof. Dr. J A. A. Ketelaar Pp. vin+398 
(Amsterdam and New York: Elsevier Pubhshung 
Company, Inc., London. Cleaver-Hume Press, 
Ltd., 1953) 40s. 


HEMISTRY has been revolutionized ın the past 
thirty years by the development of quantum 
theory, and by the fresh insight the theory gave mto 
problems of atomic and molecular structure The new 
ideas spread rapidly under the mfluence of several 
notable monographs In recent years, however, a 
growing rift has separated the theoreticians from 
chemusts m general, largely because the more recent 
developments have not been adequately described m 
simple terms m book form , and the lack of text-books 
has also hindered the teaching of theoretical chem- 
istry. Prof J A A Ketelaar’s book is an attempt to 
fill this gap : ıb 18 described as "an introduction to the 
theory of the chemical bond" and 18 clearly intended 
for the general reader. 

The book falls mto five sections Furst, an intro- 
duetory section on the Periodic Table, the basic 1deas 
of wave mechanics and the types of chemical bond , 
next, & section on ionic compounds treated from 
the classical point of view, next, a section on the 
covalent bond, begmnmg with the quantum mech- 
anical treatment of covalency and the structures of 
simple molecules, and continumg with a discussion, 
in terms of resonance theory, of complex molecules 
and of such topics as conjugation, bond properties, 
chemical reactivity and colour, next, a short section 
on metals, and finally, a section on van der Waals 
forces and the hydrogen bond ‘There are biblo- 
graphies at the ends of sections, but few references. 

The intention and general plan of the book are 
excellent, but unfortunately the execution leaves 
much to be desired. First, the more elementary 
sections are too condensed to be mtelligible to a 
reader who needed them, this criticism applies to 
the whole of the first section, to the quantum 
mechanical treatment of covalency m the third 
section, and to the section on metals The situation 
is made worse by the mtroduction of irrelevant 
complications (for example, pp. 9-10) and by an 
approach sufficiently mathematical to intimidate the 
uninitiated reader but totally madequate as an 
introduction to the detailed mathematical theory. 
Secondly, the book 1s very badly constructed. 
Throughout the text there are numerous references 
to later sections , new ideas are introduced without 
explanation (for example, the table on p. 20, dipoles 
on p 72, the Planck and Emstem relations on p 107, 
the Bohr atom on p 109, overlap on p 149, bond 
character on pp 175, 186), and when new ideas 
are introduced they are often not treated coherently 
in one place (for example, s-p hybridization 1s dis- 
cussed 1n detail on pp 153-54, but dsp? hybridization 
is mentioned without explanation onp 173) Thirdly, 
the segregation of ionic and covalent compounds has 
iis drawbacks, typical covalent compounds are 
discussed as though they were tonic m the second 
section (pp 54, 55, 60), and the relation between 
ionic and covalent bonds 1s nowhere adequately 
discussed. 

There are various small errors and omussions. For 
example ıt ıs umplied meorrectly on p. 152 that a 
lmear combination of non-degenerate solutions of a 
wave equation is itself a solution, the mductive 
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effect is wrongly described on p 221, the explanation 
for the instability of vinyl alcohol on p. 222 1s incor- 
rect, and on p 239 the author has overlooked 
recent work on Tschitschibabm’s hydrocarbon 

The general mmpression 1s of a book written with- 
out adequate plannmg or mtegration and con- 
sequently too obscure for the unimutiated reader. A 
reader famuhar with the field will find much to 
interest him although he may feel the lack of adequate 
references Most of the references are to papers 
dealing ın detail with advanced and irrelevant topics 
(for example, nuclear resonance, p. 199) 

The book is very well produced and pleasantly 
free from misprmts. The price is very reasonable. 

M. J S. Dewar 
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BIOCHEMISTRY FOR MEDICAL 
STUDENTS 


Biochemistry 

By Prof. Abraham Cantarow and Dr Bernard- 
Schepartz. Pp xxv +848. (Philadelphia and London: 
W. B. Saunders Company, 1954.) 55s. 


HIS is designed primarily as a text-book for 

medical students , but it 1s doubtful whether as 
such 1t will have much appeal m Britain In most 
British universities, the departments of anatomy and 
physiology and biochemistry compete keenly for the 
student’s time, and as thmgs work out the medical 
student simply has not the tıme to deal with bio- 
chemistry in anythmg lke the detail m which i 1s 
presented in this 800-page volume. If he attempts 
to do so he is hkely to miss the wood for the trees 
and to develop a dislike for the subject. To take 
one example of this excessive detail and of lack of 
balance between one topic and another, nearly forty 
pages are devoted to what the authors term the 
metabohe “rugged mdividualism” of the amimo-acids, 
whereas the absorption of fat 1s dismissed in a couple 
of pages ` 

More might have been said about how some of the 
important advances m biochemistry have been made. 
For example, ın dealing with carbohydrate meta- 
bolism, some description mught surely have been 
given of Claude Bernard's fundamental experiments 
leading to the discovery of glycogen and its role m 
blood-sugar regulation. Things like this make a 
subject interesting and they are often remembered» 
by the student, and are worth remembering, when a 
great deal else has long been forgotten Instead, the 
student 1s faced as early as p 3 with about fifty 
divisions and sub-divisions of the carbohydrates, and 
on the next page he 1s further discouraged by finding 
the names and structures of all twelve p-hexoses 
where three or four would have sufficed. It 1s sur- 
prising that the authors have not adopted the elegant 
and more realistic method of Haworth for showing 
the structures of the carbohydrates. The Fischer 
formule when applied, as they are here, to disac- 
charides and even to polysaccharides may well strike 
the student as lookmg hke radio wirmg diagrams 
rather than structures of molecules. 

At one pomt, where apparently the authors felt 
that the book needed a bit of light relief, there 1s a 
deplorable reproduction of a dog which 1s said to be 
afraid that the essential ammo-acid tryptophan has 
been omitted from its dish of food. The book needs 
hghtening in a much more substantial way than this 
if 1b 1s to appeal to medical students and give them 
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a lastmg interest ın. biochemustry Nowadays, writers 
of preclmcal text-books ought surely to ask them- 
selves all the time what can be left out rather than 
what can be put m, and whether the mformation can 
be presented to the student m a more vivid and more 
pee way by omitting details and unessential 
acts 

It should be emphasized that these criticisms apply 
manly to the book as a text-book for medical students, 
though that, after all, ıs 1ts declared purpose As a 
book for science students with more time for biochem- 
istry, 16 18 in many ways excellent The biochemical 
reactions and metabolic cycles are well set out m the 
figures, there are numerous cross-references, and 1m- 
portant topics such as enzyme action and metabolic 
antagonism are discussed clearly and illustrated by 
helpful diagrams There are a good many mmor 
slps and misprints, but these are perhaps excusable 
in the first edition of a book contammg so much 
detail. Science students and ther teachers will find 
this a useful, origmal and up-to-date text-book It 
. should find a place beside its well-known companion 
volume, “‘Clnical Biochemistry", by Cantarow and 
Trumper, which meidentally managed to cover its 
ground without using any chemical formule more 
elaborate than that of carbonic acid. 

D C Harrison 


A PHILOSOPHICAL TREASURE- 


HUNT 


-Treasury of Philosophy 
Edited by Dagobert D. Runes. Pp. xxiv 41280. 
(New York: Philosophical Library, 1055 ) 15 dollars 


E ine: volume 1s another of the huge compilations 
so much m favour in the United States It 
contams extracts, prefaced by brief mtroductions, 
from the works of nearly four hundred writers, they 
range from Anaximander to Sartre, from Chuang 
Chu to Johann Comenms. There are excerpts from 
the works of Oriental philosophers and theologians, 
medieval Hebrew writers and the Arab commentators 
on Aristotle Some of this material is, we are told, 
here made available m English for the first time, 
though the translators are frequently not named. It 
is valuable to have some indication of the views of 
the less well known of these thinkers. The editor 
«observes with some justice that American philosophers 
are too much neglected m European surveys of the 
subject, and accordingly he tries to remedy this defic1- 
ency Unfortunately, he has included the work of 
unimportant people like Henry Ward Beecher and 
Amos Alcott, the father of Lowsa, May, who ramble 
on in the folksy ‘philosophizing’ vein of Will Rogers 
It 1s very surprismg that no reference whatever is 
made to what is probably the most remarkable 
American contribution to philosophy, the “Treatise 
on Language” by Alexander Bryan Johnson, pub- 
hshed m 1836. 

The book as a whole is vitiated by two serious 
deficiencies There is no prmerple of selection, in 
fact, Dr Runes admits that he has no clearer con- 
ception of philosophy than that it ıs “the search for 
the undefinable", and he asserts that the only thing 
common to the contributors is that they have at 
some time "sat down to meditate upon the wondrous 
themata that came to ther mmds m uncharted 
realms”. It 1s scarcely surprismg that such a wide- 
meshed net has failed to keep out writers hke Walt 
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Whitman, Charles Lamb and Maurice Maeterlmck. 
The second shortcommg is a consequence of the huge 
scale of the anthology, which is so ambitious as to 
be self-defeating The extracts are perforce so brief 
that many are scarcely intelligible For this reason, 
considerations of price apart, the book cannot be 
recommended as an mtioductiion to the subject, 
while anyone with some acquaintance with philosophy 
will probably find reading 1t a depressing experience , 
it is like walking around a dissecting-room scattered 
with the disjomted members of one’s friends. 
C K Grant 


A TEXT-BOOK OF EMBRYOLOGY 


Developmental Anatomy 
A. Textbook and Laboratory Manual of Embryology. 
By Dr Leshe Bramerd Arey. Sixth edition. Pp. 
xi4-680. (Philadelphia and London W. B. Saunders 
Company, 1954) 47s. 6d. 


‘HE present volume has been extensively revised 

in the light of recent developments in embryology. 
In addition, the material m the book has also been 
rearranged so that there aro now twenty-oight 
chapters mstead of twenty-three The amm of the 
author has been to subdivide larger chapters of 
earlier editions of the book “into shorter and friendlier 
units’. In this aim he has succeeded A consistent 
policy throughout the book has been to use larger 
type for “basic information" and smaller type for 
so-called “supplementary information" It 1s debat- 
able whether this approach ıs desirable in a text-book 
which 18 essentially for students The average student 
is in doubt as to whether or not to leave out the 
supplementary material 

The book 1s divided into three maim parts. 

Part 1 deals with general development and includes 
chapters on fundamental concepts, reproductive 
physiology, placentation and expermnental embryo- 
logy and teratology. Part 2 1s essentially devoted to 
organogeny, and Part 3 1s m the form of a laboratory 
manuai. 

The expermental approach to the pertment 
developmental mechanics 1s admirably dealt with as 
& separate entity m a chapter on experimental 
embryology Details concerning developmental 
mechanics of different organs are also discussed in 
a brief summary under the headmg of “Causal 
Relations” m the appropriate chapter. In most 
instances this discussion 1s useful and valuable, but 
im others ıt 13 much too brief 

Part 3 of the book is 1n the form of a laboratory 
manual and deals with the embryology of the chick 
in the earlie: stages of development and also with the 
anatomy of the 10-mm. pig embryo The embryology 
of the chick 1s undoubtedly of value in the details 
which it gives to the student of biology , for the 
medical student it 1s much too detailed One would 
have preferred to have had the anatomy of the 5- and 
10-1nm human embryos given, instead of that of the 
pig This section and, mdeed, other chapters m the 
book should have photographs of sections of embryos 
rather than semi-schematic drawings. 

The revision of the book has been carefully carried 
out The author must be congratulated in producing 
a readable book of reasonable dimensions m a subject 
which 1s rapidly expanding The publishers must 
also be congratulated on the excellence of the repro- 
duction and the general format of the book 

W. J HAMILTON 
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SCIENTIFIC PROGRAMME OF THE INTERNATIONAL GEOPHYSICAL 
YEAR 1957—58 


By Pror. SYDNEY CHAPMAN, F R.S. 


Introduction 


HE International Geophysical Year ıs the 
name associated with a forthcommg large-scale 
scientific study of the earth, now bemg planned and 
prepared. It will m our generation be the culmmation 
of a long series of such efforts extendmg from the 
distant past In the third century Bc, the Alex- 
andrian natural philosopher Eratosthenes first 
measured the size of our globe In A D 1600 Willam 
Gulbert’s treatise on magnetism and electricity 
announced that the earth itself is a great magnet. 
Halley’s undergraduate astronomical excursion to 
St Helena m 1676 to observe the southern stars 
helped to lead him ten years later to produce the 
first extensive meteorological chart, of the trade 
winds. His magnetic voyages m the north and 
south Atlantic durmg 1698—1700 bore fruit in. 1700 and 
1701 by lus publication of the first global magnetic 
charts. In the eighteenth century the French 
geodesists re-measured the globe by observations m 
Peru Early m the nmeteenth century Maury applied 
his studies of the winds to navigation by sailing 
vessels, and mitiated world co-operation in maritime 
meteorology Since the second half of that century, 
mternational scientific co-operation, particularly m 
geophysics and astronomy, has developed apace 
The first and second International Polar Years of 
1882-88 and 1932-33 were organized mainly for 
arctic observations of magnetism, meteorology and 
the aurora (the Second Polar Year only, not both 
First and Second as stated m Nature of January 8, 
p 55, fell near sunspot mmimum), m 1902-3 there 
was a concentration of scientific effort, on a smaller 
scale, m the Antarctic. The International Geophysical 
Year will be a fit successor to these earlier enterprises, 
far surpassing them m scope and intensity 
The Arctic, the Antarctic and the tropical belt, 
together with the meridians 70°-80° W., 10° E, and 
140° E, will for the Geophysical Year programme as 
a whole be regions of specially intensive and com- 
plete investigation The meteorologists will add 
many other special regions for ther part of the 
programme. The effort to be devoted to the Antarctic 
will be an outstanding feature of the enterprise, no 
less than twenty-one antarctic stations are planned, 
which should lead to & major advance m our know- 
ledge of a part of the earth of which m some ways 
we know less than we do of the moon Š 


Meteorology 


As m the two Polar Years, meteorology will be one 
of the main branches of the mvestigation The range 
of observation will be global, not only or mamly 
arche. In the first Polar Year the observations were 
made at the earth’s surface, in the second Polar 
Year the atmosphere was explored m height as well 
as on the surface the results were signalled by 
radio to the ground, thus obviating the need for 
recovermg instrumental records from balloons the 
landfall of which could not be predicted. A major 
aim during 1957-58 will be to extend this exploration 
m height over a much greater part of the globe than 
hitherto, and to higher levels than before—especially 


in the tropics, where the troposphere is more than 
twice as deep (there approachmg 20 km ) as 16 1s at 
the poles (about 8 km). At the standard meteoro- 
logical stations the plan 1s to measure the height 
distribution of ar temperature twice daily, and of 
wind four times daily, up to 20 km., and wherever 
possible—especially on the Regular World Days 
(three per month)—up to 30 km., on these days, 
when observations are to be specially mtensrve and 
widespread, the temperature observations are to be 
made four times daily 

The main objective will be to study the general 
circulation of the atmosphere, and the interchange 
of heat, momentum, angular momentum and entropy 
between the different parts of the globe Hence the 
winds will be specially observed, by radio echoes“ 
from balloon-borne reflectors, and also by cloud 
observations from land and from ships at sea. The 
meteorological influence of the large-scale topography 
of the globe—the continents and oceans, and the 
great mountam chams and massifs—will be mvesti- 
gated. The famular surface measurements of pre- 
cipitation, and of air and surface (soil or water) 
temperatures, will be made more extensively, 
especially over the oceans, many small oceanic 
islands will be centres of scientific work of these and 
other kinds $ 

Besides the above fundamental measurements, 
the programme includes more widespread and 
extensive study of the atmospheric height distribution 
of ozone and water vapour, of solar and terrestrial 
radiation (meluding the albedo of the earth, as 
mdıcated by earth radiation reflected from the dark 
face of the moon), of the high ‘mother of pearl 
clouds and the far higher lummous night clouds, of 
thunderstorm regions over land and sea, by radio 
records of atmospherics, and of the chemical com- 
position of the air, for example, its oxygen and 
carbon dioxide content m the Antarctic Rockets 
will extend the exploration of the atmosphere far 
above the heights attamable by meteorological 
balloons 

Under the guidance of the World Meteorological» 
Organization, and with the co-operation of the 
International Association of Meteorology, struments 
and methods of observation and pubhoeation will be 
standardized, and plans made for the handlmg and 
discussion of the immense mass of observations thus 
to be collected. The oceanographic programme of 
Geophysical Year observation will be an important 
supplement to the meteorological programme 


Geomagnetism 


The chief geomagnetic problems to be solved are 
those relatmg to magnetic storms—long studied, but 
never with an adequate network of observatories. 
Durmg 1957-58 the network of regular observatories 
will be enhanced, and be valuably strengthened by 
magnetic recorders mstalled at many ionospheric 
(and perhaps also cosmic ray) stations, for ther own 
purpose of gaming early awareness of magnetic dis- 
turbance. The methods and mstruments will be 
similar, in the main, to those used durmg 1932-33, 
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Fig 1 Observation stations 1n the northern hemisphere for the International Geophysical Year 
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OG, 


auroral stations 


€, lonospheric stations, +, magnetic observatones, O The southern hemisphere wil! have fewer stations 
Geomagnetic co-ordinates 


but at some stations m or near the auroral zone the 


space gradients of the magnetic field will be measured, / 


by setting up two satellite sets of recorders some 
miles distant, one to the north or south, the other 
, to the east or west, these satellite stations, near 
enough to be managed by the staff at the mam 
station, will, ıt 1s hoped, contribute materially to 
our knowledge of the mtense systems of electric 
currents m the arctic ionosphere ‘These currents 
will also be explored im more deta, and closer at 
hand, though only for a few brief intervals of time, 
by magnetometers earned into or near them by 
rockets launched in high latitudes durmg magnetic 
storms. 

Special care will be taken to avoid loss of record 
(such as occurred all too often m the past) during 
any very great magnetic storms that may befall 
during 1957-58 

The concentration of daytime electric current over 
or near the magnetic equator will be more fully 

' observed by an mereased number of tropical magnetic 
observatories. 

Improved and more extensrve recordmg of mag- 
netic pulsations, and also of earth currents, will be 
further important features of this part of the pro- 
gramme. As a contribution to the correlation of 


geomagnetic with other data, ıb is expected that 
indices of geomagnetic activity will be made avail- 
able for each quarter-hour throughout the Geo- 
physical Year, instead of, as now, for each three-hour 
mterval. 


The Aurora 


The International Geophysical Year is too brief an 
interval to afford much improvement im the long- 
range statistics of auroral frequency, but it should - 
mark a great advance in the observation of the many 
aurore that may be expected to occur durmg the 
Year. In the regions where aurore are often visible, 
at geomagnetic latitudes 60° and more, there will be 
a network of auroral stations equipped with auto- 
matic cameras that will photograph the whole. sky 
every five minutes throughout each night, these will 
afford a synoptic view of the terrestrial extent and 
of the changes of aurore never hitherto realizable. 
(incidentally, this may also provide valuable data 
concerning cloud cover) At some of these stations 
there will be automatic scanning spectrographs 
giving a succession of spectra of the auroral light m 
the vertical meridian plane, over nearly the whole 
are from horizon to zemth to hormzon. In rather 
lower geomagnetic latitudes, where aurora are loss 
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often visible, there will be a few stations sunilarly 
equipped, and there will be networks of visual 
observers, mcluding some on sea as well as land, 
some equipped with angle-measurmg devices, and 
with filters to isolate different spectral bands of the 
auroral hght (thus cutting down the background sky 
hight, especially during twihght and moonlight), 
some stations may have colormneters designed to 
record the nature of the auroral light less elaborately 
than by spectrograph Aur pilots will take part m 
such visual observation, with special benefit when 
the sky ıs overcast. It 1s hoped that the network of 
careful visual observation will be extended mto low 
latitudes, where the work should be much aided by 
the world system of warning of expected magnetic 
disturbance, professional, volunteer and other aid 
from meteorological and other organizations will 
especially be sought m these regions of lower latitude 
A watch wil be kept for the sumultaneity of appear- 
ance of aurore at the two ends, northern and 
southern, of a hne or hnes of geomagnetic force, or 
at pairs of stations m nearly the same geomagnetic 
longitude, and nearly equal northern and southern 
geomagnetic latitudes The possibihty of such 
observations 1s determmed mamly by the avail- 
ability of sites for fixed stations ın high southern 
geomagnetic latitudes. For example, Macquarie 
Island (54 5° S, 159 0° E. geographic, 611° S, 
243 1° E geomagnetic) could be paied with an 
Alaskan station to the south-west of College, Alaska , 
and Heard Island (53 0° S, 734° E, 612° 8S, 
129 9° E) could be paired with æ north Siberian 
station. Means of mtercommunication between such 
pairs of stations would be useful though not essential. 

Some radio observatories will explore the auroral 
regions by short-wave beams echoed back to the 
station by suitably placed aurore, by this means 
aurore can be detected and located from a consider- 
able distance, independent of cloud cover, and by 
day as well as by might Any radio waves emitted 
from the aurora itself will also be registered 

Measurement of the increased scintillation and 
absorption of the radiation received from radio stars, 
when ıt passes through an auroral region, will be 
another and novel means of study of the enhanced 
ionospheric turbulence and 10nospherie drifts associ- 
ated with aurore 

Special speotrographie studies will be made of the 
Doppler effect m the hght of the hydrogen atoms 
which rush downward along the auroral rays and are 
scattered m all directions near the base of the rays. 
These or accompanying electrons will be detected 
and counted by ionization chambers borne by rockets 
launched from balloons 


The Airglow and the Zodiacal Light 


All over the globe the upper atmosphere emits 
light, the airglow, which m general is too famt to be 
visible to the eye or to be photographed directly 
with short exposure, though sometimes patchy, it 
does not have the definite forms generally shown by 
the aurora. It is enhanced at twilight, and is 
observable also by day from rockets high above the 
atmospheric layers where the beam of solar radiation 
is scattered to give the general sky hght Its geo- 
graphical distribution, changing with time of day and 
with season, will be mvestigated durmg the Geo- 
physical Year, by means of scanning photoelectric 
photometers sensitive to four or more spectral bands 
of the radiation These mstruments, which auto- 


matically survey the entire sky each half-hour, will 
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be disposed at intervals along a meridian chain, 
begmnmg at Thule, Greenland, and, crossmg the 
&uroial zone, extending through Canada, the Umted 
States and Mexico, others will be ın Alaska, Hawaun 
and the Belgian Congo Less complicated photo- 
meters, recording or visual, will be placed at further 
stations, the observations will necessarily measure, 
besides the intensity of the ærglow, that of the 
auroral hght, when present, and (m low latitudes)” 
the zodiacal light All these photometers will be 
carefully calibrated by astronomical methods or by 
the use of fluorescent surfaces activated by radio- 
active material of long hfe. 

In addition, spectrographic and mterferometric 
studies of the airglow will be made at a few special 
stations, and some high-level spectral observations 
will be made from rockets Such studies will deal m 
detail with the various components of the spectrum 
of the airglow, its green and red atomic oxygen lines, 
the oxygen (and possibly nitrogen) bands, the yellow 
doublet of atomic sodium, and the strong infra-red 
and other radiations of the hydroxyl molecule OH. 


A 


Cosmic Rays 


As for the airglow, so also for cosmic rays, the 
Geophysical Year will be the first occasion on which 
a prolonged simultaneous standardized scheme of 
world-wide observation will be operated. Two main 
types of instrument will be used in this survey, one 
a counter telescope to record rays of relatively high 
energy, the other a neutron monitor for the low- 
energy part of the cosmic-ray spectrum. The ion- 
wation-chamber counters already in operation at 
several stations should continue also throughout" 
1957-58. Detailed indications of the construction 
and operation of the two standard types of mstru- 
ment will be made available in good time by the 
Geophysical Year Sub-Commussion of the Inter- 
national Union of Pure and Applied Physics. It 1s 
hoped that the synoptic network will include sixty 
or more stations disposed m the special Geophysical 
Year areas (zones and meridians) and elsewhere, 
many oí the instruments may be located at meteor- 
ological, magnetic or 10nospherie stations 

As m other branches of the Geophysical Year 
work, plans will be prepared for standardized forms 
of recording the synoptic observations, for inter- 
change of observations between stations, and for 
publication ° 

Additional special cosmic-ray investigations aref 
planned, meludmg moving photographic-emulsion 
records of the heavy-particle component, and high- 
altitude observations to determme the momentum 
spectrum, from mountain stations, aircraft, balloons 
and rockets But the mam emphasis of the cosmic- 
ray programme will be on the mvestigation of 
geomagnetic, aeronomic and solar problems to which 
cosmic-ray observations may be able to make a 
distinctive, perhaps unique, contribution 

The value of these observations will be greatly 
enhanced by the unprecedented array of solar and 
geophysical data available during the Geophysical 
Year 


Solar Observations 


The Geophysical Year will be at or near a sunspot 
maximum which is expected to be of considerable 
but not exceptional mtensity Because so many 
geophysical phenomena are related to solar activity, 
1t 13 hoped that this will be continuously observed m 
the several different ways now possible. To this end, 
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the observing hours at solar observatories will be 
extended m order to give an overlap of the periods 
of observation at stations m. different longitudes, so 
that spells of cloudy weather at one or other station 
may not break the contmuity of record The long- 
continued records of sunspot numbers, their positions 
and areas, of prommences and facul», will be supple- 
mented by spectroscopic, spectrographic and photo- 
graphic observations of solar flares, by spectrophoto- 
metric observations of the inner corona, and by 
records of solar radio emussions and their polarization, 
at a series of wave-lenfths Interferometric studies 
of the location of the radio sources will be made 
Further, rocket spectra of sunhght at successive high 
altitudes will be photographed at intervals through- 
out the Geophysical Year. 

Some solar observatories will equip themselves 
with recorders of atmospherics, which can give visual 
mdication or audible warning of the begmning of 
solar flares, because of the improved propagation at 
such times. This will enable special observations to 
be made outside the normal ‘solar patrol’ periods. 

The distribution of the lme-of-sight component of 
the magnetic field of the sun will be mapped over the 
solar disk two or three times a day, by the Babcock 
method, at Mount Wilson and perhaps also at other 
solar observatories 

The solar observations durmg the Geophysical 
Year will be of cardinal importance to the scheme 
of world notification of Alerts and Special World 
Intervals, at tumes when magnetic, auroral, iono- 
spheric and perhaps also cosmic-ray disturbances 
may be expected Solar data as complete as possible 
will be vital for the detailed study of the sun's 
mfluence on magnetic, auroral, ionospheric, cosmic 
ray, and perhaps other data to be obtamed durmg 
the Geophysical Year. 


No 4453 


lonospheric Investigations 


The pioneer arctic ionospheric investigations made 
durmg the second Polar Year were the most 1m- 
portent extension of the programme of that enter- 
prise, as compared with the programme of the first 
Polar Year The fledghng of that epoch ıs now 
grown to be a major member of the Geophysical 
Year programme. More than a hundred stations for 
the exploration of the ionospheric layers overhead, 
by vertical beams of pulsed radiation, are expected 
to be in operation during the Geophysical Year, 
ther distribution will m large part conform to the 
general plan of concentration along particular zones 
and meridians, but the considerable influence 
exerted on the 1onosphere by the geomagnetic field 
will be taken mto account by sitmg some stations 
with special reference to geomagnetic latitude, that 
is, to latitude relative to the axis of the mam (dipole) 
component of the earth’s field, with its north geo- 
magnetic pole at 78 6° N, 701° W (1945) 

This now standard method of ionospheric investi- 
gation, from fixed stations and also from aircraft, 
will enhance our knowledge of the complex and 
changing structure and disturbances of the 10no- 
sphere, from the equatorial to the auroral regions 
In addition, many special studies will be made, 
at fewer stations: of tropospheric propagation, of 
absorption, of 1onospheric drift, of both back and 
forward scatter, of radio star scintillation, of atmo- 
spherics, of auroral and solar radio noise. of radio 
echoes from meteors and aurore There will also be 
direct exploration of the ionosphere, v situ, by 
rockets The fulfilment of these plans should gather 
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a rich harvest of aeronomic observations for study 
in association with solar, magnetic, auroral and 
airglow date The 10nospherie prediction stations m 
association with the solar observatories will play a 
vital part in the plan for World Alerts and Special 
World Intervals 


Longitudes and Latitudes 


In the past there have been two world-wide 
determmations of the longitude differences between 
major astronomical observatories, the later one was 
m 1933 Durmg the Geophysical Year, both the 
longitudes and latitudes, and the variations of these 
quantities, will be determined. This will lead to 
improved measurement of time, more precise 
determmation of the wregularities of the earth’s 
rotation, and corrections to star catalogues The 
participating observatories will be those associated 
with the Bureau International de ’Heure, and, it 18 
hoped, others newly organized and equipped, in areas 
where there are great gaps, especially near the 
equator and im the southern hemisphere. New types 
of fundamental mstruments will be used 

In addition, a new method will be apphed to 
determine the mutual relation of the geodetic net- 
works covering the continents, by frequent photo- 
graphy of the moon agaist the background of stars, 
from about twenty well-distributed observatories , 
by this technique 1t 1s expected that the uncertamty 
of the extent of the oceanic gaps separatmg the 
networks will be reduced from 200-300 ft. to about 
100 ft 

The availability of the great store of meteorological 
and ionospheric data to be obtamed durmg 1957-58 
will materially assist these undertakings. 


Glaciology 


The extent, character and behaviour of glaciers 
and snow cover wil be measured m many parts of 
the world, this simultaneous survey will be far 
more geographically comprehensive than any made 
hitherto, and will be of great importance to meteor- 
ology and chmatology. Apart from direct measure- 
ments at or from fixed stations, air reconnaissance 
will be used Fixed survey points will be set up on 
selected glaciers m order that changes may be 
adequately determmed by future comparison with 
later observations 

One great objective is to investigate the ice 
morphology and measure the total ice content of 
Antarctica In this plan the co-operation of American, 
Austrahan, French and perhaps other nations 1s hoped 
for. It 1s anticipated that, with the aid of special 
aircraft, widespread seismic surveys will be made to 
determine the thickness of ice over the whole 
continent, and to settle the geography of the coast 
under the ice cover This survey has special ım- 
portance for the long-term climatological prediction 
of sea-level changes. The limits of permanent 1ce— 
& matter of present mterest and valuable for com- 
parison with future surveys—should be charted with 
considerable accuracy 


Oceanography 


Many great problems of the oceans, especially m ^ 
the southern hemisphere, await solution Several 
ocean survey vessels belonging to the United States, 
Britain, West Germany and other nations will work 
on a co-ordmated plan durmg 1957-58 The water 
exeulation, sediments and crustal structure will be 
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studied along two meridians, and the measurements 
wil melude water velocities determined electro- 
magnetically, and the heat exchange between sea 
and air, as well as the customary temperature, 
salinity and other standard measurements. About 
forty new stations will be set up, equipped with tide 
gauges and non-tidal long-wave recorders, on many 
islands and on some continental coasts The shifting 
boundary between temperate and arctic waters, and 
the warming of the Arctic, will be studied. Con- 
tmuous echo sounding, registration of magnetic 
intensity by towed instruments, collection of plank- 
ton by towed nets, radiocarbon sampling of the 
deeper waters, measurement of temperature gradients 
ın sediments, collection of long sediment cores, and 
seismic reflexion observations will be among the 
activities of some of the oceanographical ships , 
these will also be available, so far as possible, as 
moving ‘stations’ for other types of geophysical 
observation. 


Seismic and Gravity Measurements 


The Geophysical Year will provide opportunity for 
seismic recording and gravity measurements to be 
made ab many antarctic and island sites not ordmarily 
accessible or available, and it 1s expected that many 
expeditions will mclude such work 1n their programme. 


E The Rocket Programme 


Rockets provide the most important new technical 
feature that distinguishes the Geophysical Year from 
the second Polar Year. They will enable the atmo- 
sphere to be explored over a much increased range 
of height m various ways, and may considerably 
extend our understanding of upper atmospheric 
processes and our knowledge of solar phenomena 
that affect the earth The technical advances that 
are involved concern not only the rockets themselves, 
but also the measuring devices they carry The 
measurement of atmospheric properties by instru- 

- Ments travelling at high speed presents difficult 
problems During the past decade American scientists 
have made remarkable progress towards their 
solution, and the tide of invention in thus field 
contmues to flow strongly. 

In most of the upper-atmospherie rocket researches 
thus far made, large and. very expensive rockets have 
been used, launched from a desert site m New 
Mexico, with costly ground installations. The 
smaller rockets of this type can be, and have been, 
launched also from specially fitted ships Recently, 
however, a much cheaper method of rocket explora- 
tion has been developed by Van Allen and his 
colleagues. The rocket 18 carried up to a considerable 
height by a large balloon, and launched at a pre- 
determined pressure-level. The launching heights 
have ranged up to 27 km, and the heights attaimed 
have at times exceeded 100 km The load that can 
be carried up to about 100 km 1s 15 kgm, which 
permits a wide variety of researches, such as those 
on cosmic rays, ozone, pressure, density and tem- 
perature, the solar spectrum, the sky bnghtness and 
airglow, geomagnetism, auroral particles, and 1ono- 
spheric physics The combined rocket-balloon system 
is called a ‘rockoon’. Investigations are m progress 
into the vertical launchmg of rockets from aircraft, 
and if successful may contribute to the Geophysical 
Year programme 

The American National Committee for the Geo- 
physical Year plans to fire approximately thirty-sux 
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large rockets ('Aerobees and about a hundred 
rockoons, distributed throughout the period, and 
also geographically, from the Arctic to the Antarctic. 
Many of the above researches, if not all, will be 
included ın the programme The French Nationak 
Committee plans to launch twelve of the large 
French rockets ('Véronique! from the Sahara, in 
pairs, at intervals, their mstruments are expected 
to measure pressure and density, 1onization, solar 
radiations, and particle masses (by mass-speotro- 
graph). It 1s greatly hoped that other nations will 
also contribute to the rocket programme. 
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Problems of Organization and Finance 


The achievement of the Geophysical Year will 
depend on the effort and funds devoted to ıt by the 
different participating nations Naturally, thew 
contributions will be unequal m magnitude and 
lind, help will be afforded by some nations to other 
nation-partners m the enterprise, by provision of 
instruments, trainmg of observers, reduction of 
observations and m other ways. The unprecedented. 
volume of observations that will accrue will present 
problems of collection and discussion for which 
detailed plang are not yet made. Many mmportant 
pomts as to methods and recording of observations, 
and standardization and calibration of mstruments, 
await settlement Some important nations have still 
not associated themselves with the Geophysical Year. 
Thus there remams much scope for effort and thought 
m order to render the enterprise as successful as 
possible. But the stage already reached, more than 
two years before the Year begins, 1s good ground for 
confidence that the scheme will far surpass every 
previous co-operative scientific effort of 1ts kind, and 
that 1» will lead to notable advances m knowledge of 
importance and interest to mankind. When the 
Geophysical Year ends, the level of activity m 
geophysical observation will necessarily drop rapidly 
and considerably , but past experience mdicates that 
the subsequent level will still mark & distinct rise 
above the present level; thus 1t will afford a higher 
stage from which at some later epoch another Inter- 
national Geophysical Year can mount to yet greater 
heights and intensity. 
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A PATTERN FOR INDUSTRIAL , 
RESEARCH 


N 1953, soven senior executives of the United Steel 
Companies, Ltd., were invited to lecture to 
engmeerng undergraduates in the University of 
Cambridge on various aspects of mdustrial manage- 
ment. ‘The lectures have now been presented m 
book form*, and among them 1s a valuable con- 
tribution to contemporary thinkmg about the 
orgamza&tion and application of scientific research in 
mdustry by Dr. J. H. Chesters, assistant director ol 
research to the Company 
The research worker m industry spends a good 
deal of time on development work that adds litle to 
scientific knowledge, on the other hand, his best 
achievements are often based on fundamental data 
which he himself has collected or been able tc 
appreciate and apply. 
* Indusinal Management a Course of Lectures given at Cam 


bridge University for the Facultv Board of Engineering Pp 124 
(Sheffield United Steel Companies, Ltd , 1954 ) 
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The usefulness of a research department depends 
primarily on the originality, mitiatrve and effort of 
the staff, but the framework withm which research 
workers function greatly influences the results 
, The iesearch department may vary from one man 
to giant organizations, such ag Bell Telephones, 
which must be considered as plants in themselves 
and indeed, m the Wnited States, are registered as 
separate companies. In Great Britam there 1s wide 
variation (0 4-5 3 per cent) m the research and 
development costs expressed as a percentage of 
turnover m different mdustrial groups In the 
scientific instrument and light electrical engmeering 
industries the figure s more than 5 per cent, m 
chemicals 24 per cent, whereas for the ferrous 
industry and for food, drmk and tobacco 1t 1s only 
0 4 per cent In general, the older the dustry the 
less 1s its present mvestment m research. One 
reason for this 1s that iron and glass can be made, 
and indeed have been made, without any precise 
scientific knowledge, but radio sets would not even 
have been thought of unless a great deal of funda- 
mental research had,been done 

A research umt consisting of a university graduate 
backed up by two assistants can be run for an average 
expenditure of £3,000 per annum In the United 
States, industrial research activities account for less 
than a half per cent of the cost of goods and services 
of the undertaking 

Research m the United Steel Companies costs 
approximately a half per cent of all sales. There 1s a 
total staff of almost two hundred, who study all the 
major aspects of iron- and steel-makmg in metallurgy, 
engineering, physics, chemistry, mathematics and 
geology. 

The possession of a first- or second-class honours 
degree is by no means the sole criterion m the choice 
of an mdustrial research worker. The ability to work 
m a team has long been recognized as equally vital, 
the isolated research worker being now something of 
& curiosity. The old vertical-type team consisted of 
& section head with his senior and junior assistants 
The new type team—which 1s of a horizontal character 
and requires the fullest co-operation between different 
section leaders and their staffs—calls for an even 
lugher conception of team-work 

The efficient use of specialists demands that they 
be supported by other workers who do not require to 
be as highly qualfied. In the United Steel Com- 
pames about a hundred university graduates and men 
with equivalent qualifications are backed up by more 
than a hundred other members of staff, many of 
whom left school when they were sixteen, but have 
since acquired considerable skill m some particular 
field of activity. The old idea of ‘lab. boys’, who 
often finished m blmd-alley jobs, 1s rapidly dying out 

The senior staff, too, are encouraged to continue 
ther studies and to jom appropriate scientific or 
technical societies By so domg they not only 
merease their background of knowledge, but also get 
the opportunity of ‘sparking’ their minds on those of 
workers m other fields 

Considerable experience now exists on the building 
of research departments, and such elementary mis- 
takes as putting dirty and clean work adjacent to 
one another, or heavy machmery near equipment 
requiring freedom from vibration, rarely occur 
Where a new laboratory replaces an old one certain 
new problems arise, notably the clash between the 
desire to have & smart modern laboratory and to do 
work that can be far more efficiently carried out if a 
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certam amount of mess is permussible The best, 
though still imperfect, answer would seem to be the 
segregation of ‘dirty’ activities m either a separate 
block or outbuilding 

Another risk with new and impressive laboratories 
is that the worker ıs less melined to use the ‘strmg 
and sealing wax’ technique Unless encouragement 
is given to start with rough equipment there 1s a 
tendency for the research man not to start his 
experments at all until he has designed what he 
considers to be a good-looking piece of equipment. 
Far quicker results would be obtamed and much 
money saved if at least early work is done with a 
crude assembly, and this only converted to an 
engineermg job where accuracy or long-term use 
demands 

The jobs tackled m an mdustrial research depart- 
ment can be conveniently divided into those which 
arise internally and those arismg from external 
demand The latter may come direct from the plants 
or arise from Jong-term policy laid down by high- 
level management or the numerous technical com- 
mibtees that form so valuable a part of large-scale 
industry. 

External demand ıs not, of course, limited to the 
works, ıb includes the demand by customers for 
materials to meet more arduous service conditions or 
for the solution to a problem that 1s difficult to solve 
by engmeermg means. An example of the latter was 
the jommg of austenitic and ferritic tubes, the 
different coefficients of expansion of which would 
affect the tightness of a bolted jomt, or the stresses 
in & plam butt weld in conditions of fluctuatmg 
temperature An appreciation of the desirable 
characteristics of such a jomt in service and the 
potentialities of an extrusion press m producmg the 
necessary conditions for makmg a pressure weld 
enabled a tubular transition piece to be evolved 
which consisted of a ferritic tube gradually tapermg 
to zero thickness inside an austenitic tube mcreasmg 
at the same rate from zero to the full tube thickness 

At least a third of the solution to a problem hes 
in stating it correctly , research work often suffers 
because the true nature of the problem 1s not 
appreciated before the work began. A close exam- 
ination at the start may even show that the problem 
does not really exist, 1s trivial, or such that a solution 
would yield little benefit. In the United Steel 
Companies all major items of work m the research 
department are covered by means of investigation 
sheets, which state ın a few paragraphs the nature of 
the problem, the method by which 15 1s to be tackled, 
and a list of the plants expected to benefit 1f a useful 
conclusion 1s reached 

Most research departments carry more investi- 
gations than they are really capable of handhng. 
This leads to double dissatisfaction, the user bemg 
depressed because his problem gets httle attention, 
and the research worker annoyed because he is 
perpetually asked to report on mvestigations on 
which he has done no work for some tame A rough 
rule 18 that the number of investagations 1n a section 
Should not exceed that of the staff. 

It is & tradition with research workers that they 
commence an mvestigation by searching the literature. 
The mdustrial worker rarely has tame to do so at all 
fully, but can be greatly aided by an information 
section which keeps him continually mformed of 
developments 1n his field, and can cover a far wider 
range of literature than he can ever hope to do by 
his own specialized reading 
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Speed 1s frequently vital m industrial research. 
There are occasions when, to be of value, information 
must be provided within a day. If the research 
organization is sufficiently flexible, such demands can 
sometimes be met. The research department was 
once asked at 9 am. whether the collapse of a new 
steel furnace roof was due to poor brick quality or 
to operating procedure. The roof had to be replaced 
that might, and any answer after 5 p.m could not 
affect pohey for the next furnace campaign. By 
switching all the staff of the refractories section to the 
problem, all the standard properties of the suspect- 
bricks were determmed and a report issued over the 
telephone at 5 o’clock to the effect that there was 
nothing wrong with them and that the same quality 
should therefore be employed m the new furnace 
The subsequent behaviour of the furnace showed this 
to be the right decision 

The object of research should be the provision of 
genuinely new information in which is meluded 
quantitative research hitherto only understood 
quahtatively. The results obtained may at first 
prove unpalatable, because they conflict with 
previous assumptions. 

From the practical pomt of view, & result opposite 
to that anticipated frequently proves to be of value. 
As an example may be cited war-time troubles with 
induction furnace luungs, due to the loss of the 
previously used Austrian and Greek magnesite At 
the time and on an apparently sound theoretical 
basis, ıt was believed that the ultimate test for 
mduction furnace lnmg materials was their ability 
to withstand high temperatures without shrmkage— 
shrinkage cracks bemg thought to lead to metal 
penetration and æ consequent strike to the high- 
voltage water-cooled col This hypothesis was 
overthrown by the results of laboratory tests on a 
wide range of lmmgs, which showed that the satıs- 
factory ones frequently had a high shrmkage when 
heated to 1,600° C, while those that failed mostly 
showed a low shrinkage 

A large proportion of the more important develop- 
ments arise from accidental observations. This was 
Seen in the metallurgical field by work on boron, 
which was added among other materials to 0 5 per 
cent molybdenum steel to prevent the cracking of 
steam pipes. It was noted that the boron—molyb- 
denum steel had twice the proof stress of mild steel 
and yet possessed similar weldability Reahzmng that 
such a steel would be of great value ın reducing the 
weight of engines and structures, its properties were 
thoroughly investigated and this led to a valuable 
contribution ın aureraft gas turbine design, and the 
provision of light-weight structures generally. 

Assessment of a job frequently mdicates that an 
efficient attack requires the cutting across of section 
boundaries Development of a new-type furnace, for 
example, may demand co-operation with those con- 
cerned with such piimary aspects as flow pattern 
and combustion on one hand, and design and 
development engineers on the other, the latter puttmg 
an engmeermg interpretation on what may have 
started as a rough sketch. 

It 1s often assumed that such co-operation should 
be easy with scientific workers, since they are solely 
concerned with the discovery of truth. In actual 
fact, they are Just as lable to be upset 1f credit goes 
elsewhere for work they have done. The techniques 
for ensuring that credit m team-work is given where 
1b 18 due are still very much m the evolutionary 
stage. One method 1s the symposium, m which the 
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various contributors are given a place that 1s at 
least roughly related both quahtatively and quanti- 
tatively to them own contribution to the work 

Industrial research departments can be classed 
into those which hike to keep everything secret and, 
those which are willing to talk of almost all the work" 
they have in hand. It ıs the latter approach which 
will ultzmately survive, since the wilhngness to give 
generously of information without guarantee of 
return seems essential to healthy development. 

Good reports of research are essential, smce they 
are the foundation of future work; the research 
worker must be prepared to finish his report with 
clear and concise conclusions and recommendations. 
Most young research workers, and some older ones, 
object to writing a report until the work has reached 
a stage where they feel they can give a full answer 
to the problem. The result is that the practical man 
is starved of formation for long periods, while the 
research worker frequently gets so mvolved in his 
deliberations that he ceases to see the problem at all 
clearly. The right answer to this difficulty would 
appear to be the issue of interim reports. Sometimes, 
1b is desirable to follow the series with a summary 
report in which the chaff can conveniently be 
separated from the wheat. Moreover, if the research 
worker is incapable of putting his discoveries into 
simple language, ıt may well be because he does not 
really understand what he has found out, 

On costs the research director should be given a 
reasonably free hand ‘How do you know that 
research really pays?" is by no means an easy 
question to answer, particularly where research 18 
mainly concerned with the improvement of a product. 
Where it deals equally with production processes,~ 
however, ıt ıs frequently possible to show that the 
savings associated with quite a small number of 
investigations are of such a high order as to leave no 
doubt whatever regardmg the overall economics of 
the research department 

The research director’s attitude to patents will be 
greatly mfluenced by the type of work done m his 
department, and also the general policy of the 
company Some firms publish litle, but take out 
many patents, others have few patents but publish 
almost everything It 1s often doubtful whether the 
benefits gamed are not more than offset by the 
trouble and expense involved 

There ıs still much to be learned about the tech- 
nique of applying scientific ideas m industry The 
major problems are more often psychological than" 
technical, and the ability to tackle them depends 
more on the personality of the individuals concerned 
than on ther academic achievements Wherever 
possible, those hkely to use the results should be 
m touch with the research work as ıt proceeds, 
startmg sometimes to apply to new ideas before any 
report is issued. 

It is frequently found that the economes of a 
procedure suggested by research can only be assessed 
on the plant itself This means that large-scale trials 
must be orgamzed and data collected which will 
enable costing to be done Where the industry 1s of 
a type that owes its omgm to scientific research, 
like chemicals or electronics, such imals present few 
psychological difficulties. 

In the older industries the position 1s very different, - 
there bemg & conscious or unconscious struggle 
between the craft of the ‘witch-doctors’ and the new 
ideas of the ‘backroom boys’ Between these extremes 
les a wide field for diplomacy, the need of the 
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scientific worker for more precise mformation on 
plant performance bemg balanced agamst the extra 
worries which such trials place on works staff 

Sometimes the appheation of a new idea or device 
1s delayed because of a natural desire on the part of 
production executives to see whether ib operates 
successfully elsewhere before committing themselves 
to major expenditure In such cases, trials on small 
units-can often speed application to larger units A 
good example of this was the apphcation of a metalhe 
recuperator to reheating furnaces. A new design, 
developed abroad, was felt to be promismg, but lack 
of previous experience caused hesitancy m. applymg 
16 on new soalang pıt furnaces. The construction and 
exhaustive testing of a small recuperator attached to 
a works’ furnace gave results which were suffi- 
cently promismg to lead to large-scale applications 
both m the United Steel Companies and m other 
mdustries. 


OBITUARIES 


Miss M S Johnston 


Miss Mary Sorn JoxwsTON, second daughter of 
the Rev. W. A. Johnston, rector of Acrise, Kent, was 
born at Folkestone on October 29, 1875, bub spent 
the greater part of her hfe first at Wimbledon and 
then at Kew, Surrey. She became keenly mterested 
in geology as a girl and very soon established her 
position among the amateurs m days when women 
geologists were few. Her mterests lay mostly m 
Siratigiaphical and physical geology, and ıt was on 
^an aspect of these that she wrote her best-known 
paper (with the late Miss M © Crosfield) on “The 
Ballstone and Associated Beds in the Wenlock 
Limestone of Shropshire”. 

Until age somewhat curbed her strenuous activities, 
Miss Johnston was a constant and energetic par- 
ticrpant in the field meetings of the Geologists’ 
Association (which she jomed in 1898), while she 
had field experience of foreign geology at several meet- 
ings of the International Geological Congress, at the! 
Toronto meeting of the British Association, and by 
travel m Egypt On all these occasions she collected 
assiduously Thus she bult up a remarkable col- 
lection, which was always at the use of students and 
which she presented ultimately to the nation and to 
various universities She wrote on some of her 
Observations abroad, and also lectured extensively 
about them 

Miss Johnston had a life-long interest in archeology 
and heraldry, and compiled historical pamphlets on 
Richmond (Surrey) and Kew. 

She was proud of bemg one of the first, small 
group of distinguished women elected as Fellows of the 
Geological Society of London m 1919. She served as 
an officer of the Geologists’ Association for twenty- 
one years (and was made an honorary member m 
1939), on the Council of the Paleontographieal 
Society, and as treasurer of the South-Eastern Union 
of Scientufic Societies She was a fearless but very 
fair critic on commuttees, where she displayed a fine 
sense of financial rectitude 

Her scientific frends knew Miss Johnston as an 
ever-helpful and charming personality It was left 
to those more intimate with her to know of her 
generosity to Kew churches and of her valuable work 
for youth No account of her would be complete 
without reference to the active benefactor she was 
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to one of the Richmond boys’ schools and to various 
tradesmen’s rowmg organizations. She was also an 
officer of several of the latter and guided them wisely 
for many years (m one case she was honorary 
treasurer for more than twenty-seven years until 
her death). 

Miss Johnston maimtamed her activities and 
interests to the last, and her death, after a short 
ilness, on January 23 was a shock to her many 
friends H. Dieuron THOMAS 


Mr Eric Parker 


From his schooldays at Eton until lus death on 
February 13, Eric Parker was able to enjoy his love 
of the countryside. When he could no longer get 
about on foot, he drove himself around his beautiful 
garden at Feathercombe, near Godalming, m his 
electrically propelled chair. His last book, “Surrey 
Gardens”. was published a year ago, and to gather 
material for 1t he visited eighty-four gardens 

Though he wrote so much on shooting and fishing, 
the pleasure he got from sport took second place to 
hus interests as a naturahst. His eye was attiacted 
by the detail of all around him the water rat biting 
off the head of a lily, martins flymg south as ugh as 
he had ever seen them, on a warm westerly wmd m 
October, the change ın the song of a bird, the wild- 
flowers of the hedgerow 

Before he joined the staff of The Freld m 1910 to 
take over the shootmg from James Hartmg, he was 
writing prolifically, at one time for The Freld, The 
Spectator, The County Gentleman, The Gamekeeper, 
which he edited, and The Cornhill Magazwe At the 
tıme when he was editor of The County Gentleman, 
he formed a great friendship with Anthony Collett, 
for whom he did the illustrations to “British Inland 
Buds” 

Parker never accepted any statement hghtly, and 
this led him to analyse the observations of the early 
writers on natural history and to compare them with 
those of recent naturahsts and his own He expen 
mented with a bow and arrow to reproduce the 
drumming of the tail feathers of a smpe. He held 
the behef that the drumming of woodpeckers 1s 
vocal, and in his “World of Birds" he gives accounts 
of trials he made to prove it and presents the case 
for and agamst his own conviction He neither feared 
controversy nor failed to attack practices he con- 
demned, as in his “Ethics of Egg Collecting” He 
hated any form of cruelty. He was opposed to tail 
dockmg of horses and dogs, and 16 was mamly due 
to his attack on the caged-bird sellers of Club Row 
that the traffic m wild birds was stopped But he 
had no room for false sentimentahty, and in 1931, 
after he had become editor of The Freld, he organized 
a committee to consider measures to be taken agamst 
the spread of the grey squirrel 

To the Lonsdale Library, which he edited, Parker 
contributed much, mcludmg the volume on “Game 
Birds, Beasts and Fishes’. The many books he wrote 
at his table before the window through which birds 
flew m to the food tray were m the purest and 
sunplest Enghsh. Anyone reading the ‘week-end’ 
books alone could add much to his general 
knowledge. 

On the day of Eric Parker’s funeral an meident 
occurred which ıt would have given him pleasure to 
watch. Two of his grandsons saw a field mouse by 
the roadside which the youngest one gently handled 
and released R N. Rosz 
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NEWS and VIEWS 


The European Organization for Nuclear Research 
Director-General 


Pror. F Broca is resigning from his appointment 
as director-general of the European Organization for 
Nuclear Research as from August 31, and will be 
succeeded by Prof C J Bakker, professor of physics 
in the University of Amsterdam Prof Bakker was 
born in 1904 and studied physics under Zeeman ın 
Amsterdam In 1931 he took his doctorate (cum 
laude) for research on the Zeeman effect m the 
spectra of the noble gases. After this he.spent a 
year in London at the Imperial College of Science 
and Technology, continumg his work m the field of 
spectroscopy In the followmg year he became a 
member of the scientific staff of Philips of Emdboven, 
where he did research on certain physical problems 
m relation to radio However, his mterests turned to 
nuclear physics, and during the War, ın collaboration 
with Prof. Heyn, he started designing a cyclotron 
for Philips In 1946 he succeeded Gorter as professor 
of physics and director of the Zeeman Laboratory of 
the University of Amsterdam He also became 
director of the Institute of Nuclear Physics, the focal 
pomt of Dutch nuclear research 


Progress Medal of the Royal Photographic Society : 
Dr. Julian H Webb 


De Joras H Weems, of the Research Labora- 
tories, Eastman Kodak Company, Rochester, N.Y , 
has been awarded the Silver Progress Medal for 1954 
of the Royal Photographic Society for an outstand- 
ingly umportant series of studies of the photographic 
process extending over many years By a combina- 
tion of theoretical argument and experiment, he 
has established some of the fundamental facts which 
must be accounted for by any theory of formation of 
the latent mage, and followed this by important 
contributions to the mam body of the theory of 
sensitivity which 1s accepted to-day, includmg one of 
the first discussions on modern lines using the wave- 
mechanical theory of crystals He has also made 
investigations of great value mto the connexions 
between the sensitivity properties of smgle grains 
and the H. and D. curve of photographic materials 


Felice Fontana (1720-1805) 


Fe.icz Fontana, who died at Florence one hundred 
and fifty years ago on March 9, 1805, was a versatile 
scientist who made many origmal contributions to 
anatomy, histology, botany and toxicology. He was 
born on April 15, 1720, at Pomarole, near Rovereto, 
m the Austrian Tyrol, and studied at Verona, Padua 
and Bologna While he was professor of philosophy 
in the University of Pisa, he made a favourable 
impression on the Grand Duke of Tuscany, later 
Holy Roman Emperor Leopold II, who offered him 
the directorship of the Natural History Museum at 
Florence This Museum housed the finest anatomical 
collection known at that time, including the world- 
famous coloured wax preparations modelled after 
Mascagni's dissections, Fontana’s observant and 
creative mind expressed itself m many scientific 
pursuits As & botanist he made a careful study of 
the rust of gram and of spurious ergot. As an 
ophthalmologist he described what 1s to-day univ- 
ersally known as Fontana’s canal or space As a 
histologist he was one of the first to recognize the 
cell nucleus, the tubules of the kidney, and the nerve 
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sheaths. As a toxicologist he investigated the actions 

of opium, of prussie acid and of snake poisons His 

book, ‘‘Ricerche fisiche sopra ıl veleno della vipera" 

(1767), 15 a landmark m the study of serpent venoms. 

As a chemist, he found that carbon absorbs gases, 
(this was afterwards confirmed by Priestley), and as, 
a clmician he invented an apparatus for administerng 
oxygen m phthisis Fontana died at the advanced 

age of eighty-five and was buried in Santa Croce, 

Florence’s Pantheon 


‘Heavy Water’ Project in New Zealand 


A company known as Geothermal Development, 
Ltd., m which the New Zealand Government and the 
United Kmgdom Atomic Energy Authority are the 
sole shareholders, has now been incorporated This 
18 & jomt enterprise to undertake the construction of 
a factory and the subsequent production of heavy 
water and electric power from geothermal steam m 
the Wairakei district of North Island, New Zealand. 
The project has been under prolonged study by 
scientists and engineers in New Zealand and m the 
Atomic Energy Research Establishment at Harwell,. 
m collaboration with Messrs. Merz and McLellan 
(consultants to the New Zealand Government on 
electric power) and Head Wrightson Processes, Ltd. 
(consultants to the Atomic Energy Research Estab- 
hshment on heavy water) and last year a British 
mussion including a number of scientists from Harwell 
went to New Zealand to discuss details. Geothermal 
Development, Ltd, 1s to have a nominal and paid-up 
capital of £30,000, one-third of which 1s to be pro- 
vided by the Atomic Energy Authority and the rest 
by the New Zealand Government. The remaimder of, 
the capital requirements of the Company wil be 
provided by loans, those for the heavy-water plant 
(estimated at £2,000,000) are to come from the 
Authority and those for the electric power equipment 
(estimated at £4,000,000) from the New Zealand 
Government The board of directors comprises three 
representatives of the New Zealand Government and 
two from the United Kingdom Atomic Energy 
Authority, and Dr E Marsden, a former head of the 
New Zealand Department of Scientific and Industrial 
Research, will be associated with the Board It 1s 
envisaged that production of heavy water will begin 
late in 1957 and of electric power a few months later. 
Initial plant will produce electric power at a rate of 
about 40,000 kW, and a useful tonnage of heavy 
water for nuclear power reactors. The Authority 
undertakes to purchase from the company the whole 
of the output of heavy water, and the New Zealand 
State Hydro-Electric Department the whole of net 
electric power available. Bormg and development 
work at Wawake: have already begun. 


Observations on the Palolo Worm of the Pacific 


Tx palolo worm of Polynesia and Melanesia has 
always been of mtrigumg interest to naturalists 
because of its so-called ‘lunar periodicity’, which 1s 
due to a rhythmic productivity of such consistency 
that spawning occurs each year m the month of 
November, always on a day or so following the full 
moon Mr C. Sorenson has observed the phenomena 
many times at Tokau Reef, Ovalau Island, Fin. 
He describes in the Australian Museum Magazwe (11, 
No 6, June 1954) the brown-coloured scum sug- 
gesting an exudation from the hidden worms in the 
coral rock which appears 1n patches thrée to four days 
before the actual spawnmg. When this washes 
ashore and concentrates along the water lme, 15 emits 
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a sickly deeaying odour, which can be detected a 
hundred or more yards away. While the scum 1s 
present, the native population avoids eating red- 
eoloured reef fish and trevally, as well as certain 
surface fish, including the local barracuda Often 
"befoie the mam spawning there is a munor event, 
when broken lengths of the hmd parts become 
swollen with the reproductive elerhents and break off 
from the mam body of the worms At Ovalau Island 
there are regularly two risings of the worms each 
year, and at the second, or major, one the shallows 
over the reef contam masses of worms two to three 
feet deep in dense patches which are acres in. extent 
The phenomenon occurs between 3 and 4am, when 
the massed worm-lengths rise out of the coral rock 
in thick rope-like columns, at this stage mdividuals 
may be up to two feet long, but soon after reaching 
the surface they break up into shorter lengths, and 
final complete disintegration, death and putrefaction 
follow soon after the coming of dayhght and the 
rising of the sun The local mhabitants await the 
event with great eagerness and collect the worms 
: literally m tons with every kind of utensil that 1s 
suitable The catch 1s considered a great delicacy 
and is usually boiled, though some is eaten raw 
While 16 1s usual for only two risings of palolo worms 
to occur at the end of each year, as is the case for 
the Tokau Reef area at Ovalau Island, there appear 
to be rare departures from this rhythm. One such 1s 
reported by Mr Sorenson for Wakaya Island, about 
ten mules away from Ovalau Island, where four 
risings occurred m quick succession m 1953 and 
1954, the last occurrmg m January after the third 
quarter of the moon. 


Forests and Climates in New Zealand 


As a@ result of an extensive survey of the forests 
and climates in the South Island of New Zealand by 
J T Holloway (Trans. Roy Soc. New Zealand, 82, 
2, 329-410, 1954), some interesting and important 
conclusions have been reached An analysis of the 
indigenous forests has revealed many striking 
peculiarities of forest species and forest type dis- 
tribution and behaviour in the Western Southland. 
These peculiarities are shown to be explicable ın terms 
of a hypothesis which states, bnefly, that the forests 
as a whole are m an unstable condition consequent 
on comparatively recent changes 1n regional climates , 
and that, as a result, an active redistribution of 
species 18 m progress with the resultant development 
df a wide range of new, though unstable, forest types 
This hypothesis appears to have a general application 
in the South Island. It is shown that the phenomena 
discussed in this contribution are by no means 
peculiar to New Zealand forests, but that vahd 
reasons can be advanced for the prommence of 
certain features m New Zealand forests m com- 
parison with those of other countries The report 1s 
illustrated by some good aerial photographs. 


Further Education 


Tue role of a regional council for further education 
m the British system of education is explamed m 
the mtroduction to the seventh annual report of the 
Southern Regional Council for Further Education 
(pp 30, Readmg, October 1954) Apart from the 
necessary background work to provide information, 
the Couneil serves as a forum for deliberation and 
agreement by representatives of constituent author- 
ities, universities, technical colleges, government 
departments, representatives from industry and 
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other mterested persons The Council advises con- 
stituent education authorities. It secures general 
advice from among its own members, and special 
advice from the Academic Board and Advisory 
Committees Among various items referred to m the 
report is & paper on full-time release for the technical 
trammg of operatives in the heating and ventilating 
trade, and the contmuation of teacher-trammg 
courses for part-time and full-àme teachers at 
technical institutions 


"A New Development in Aids for Sub-normal 
Vision" 


REFERRING to the communication under this title 
by J Lederer m Nature of November 20, 1954, 
p 977, A. G. Bennett, 25 Brook Avenue, Wembley, 
Middlesex, has pomted out that there are two errors 
in the algebraic calculations H H. Emsley, 36 
Meadow Way, Letchworth, has suggested that Mr. 
Lederer’s third-order or Seidel equations are not 
sufficiently accurate, and that relaxation of accom- 
modation and the assumption of the rotatmg eye 
are not justified. Mr. Lederer agrees that there were 
two algebraic errors in his calculations, revised 
equations and a new graph show, he claims, that 
there is no important change in the significant region 
As regards the use of third-order equations, Mr. 
Lederer states that their accuracy is sufficient, as 
evidenced by the field properties of lenses made 
according to them He adds that clinical study and 
experience of more than seven hundred cases of sub- 
normal vision have convinced him that there 1s no 
significant accommodative activity im the great 
majority of such patients, and that they engage m 
eye movements as well as head movements and 
movement of the prmted matter Many have 
obtamed much better results with such smgle-lens 
microscopic lenses giving a large, well-corrected field 
of view than with compound magmnifiers of equal or 
even higher magnification with a small corrected field. 


Nairobi Scientific and Philosophical 
Officers for 1955 


THE eighth annual general meeting of the Nairobi 
Scientific and Philosophical Society was held m the 
Town Hall Nairobi, on January 28, 1955, at which 
the following officers were elected for the forth. 
comming year President, Mr D A. Davies, Vece- 
Presidents, Dr H. C Pereira, Mr. H. W. Gull and 
Dr H. H Storey, Jow Honorary Secretarws, Mr 
J. P Henderson and Mr J Glover (PO Box 931, 
Nairobi) , Honorary Treasurer, Mr. R W Walmsley , 
Honorary Inbrarian, Dr. D. W Duthie, Comnuttee 
Members, Mr R W Rayner, Mr. H B Stent, Mr 
C J. Martin, Mr H E Watson and Dr. C C Webster 


Society : 


Conference on Cloud-Chamber Techniques 

A CONFERENCE on “Recent Developments in Cloud- 
Chamber and Associated Techniques” will be held in 
the Department of Physics, University College, 
London, durmg March 24-26 There will be sessions 
devoted to the diffusion cloud chamber, the multi- 
plate cloud chamber, the high-pressure cloud chamber, 
the bubble chamber, the interpretation of cloud 
chamber photographs, counter control systems for 
cloud chambers, and to overcompression and fast 
recompression techniques The conference will be 
held under the jomt auspices of the Physical Society 
and University College, London, and members of the 
Physical Society are invited to attend Further 
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information can be obtamed from the Secretary, 
Department of Physics, University College, Gower 
Street, London, W.C.1. 


Society for General Microbiology: Annual Meeting 


Tux twentieth general meeting of the Society will 
be held in the Royal Institution, Albemarle Street, 
London, W.1, durmg April 18-20. The sessions on 
April 18 will be occupied by the presentation of 
original papers, and 1n the evening the second Marjory 
Stephenson Memorial Lecture will be given by Prof 
OC. B. Van Niel, of the Hopkms Marme Biological 
Station, Pacific Grove, California, on "Natural 
Selection m the Microbial World” On April 19 and 
20 there will be a symposium on “Mechanisms of 
Microbial Pathogenicity”. The principal contributions 
have been collected and will be published as a book 
which will be made available before the meeting 
(members of the Society, 15s., others, 25s). At the 
meeting the published papers will be taken as read 
and the two days devoted mamly to discussions 
following short summaries or commentaries on the 
published material by the authors concerned. Appl- 
cations for the book must reach the General Office of 
the Society, c/o Institute of Biology, Tavistock House, 
Tavistock Square South, London, W.C 1, by March 15. 


University of Sheffield 


Tan Department of Fuel Technology of the 
University of Sheffield, which has been traditionally 
connected with the properties and combustion of 
coal and coke, has for some time extended the 
trammg of its undergraduates to equip them for 
careers in chemical engmeermg as well as fuel. It 
has become mereasmgly difficult to separate fuel 
technology from chemical engineermg, and there 1s 
a very great demand from all types of mdustry for 
chemical engineers In recognition of this trend, the 
Department has changed 1ts name to the Department 
of Fuel Technology and Chemical Engmeermg and 
will tram students for careers in the fuel-supplying 
and fuel-usmg mdustries, such as the steel mdustry, 
plant designing, and oil~chemucal and cogl-chemucal, 
heavy and hght chemical mdustries. 

The followmg appomtments have been made m 
the University Mr. R. W Douglas, at present a 
member of the Research Laboratories of the General 
Electric Co, Ltd, to the chair of glass technology m 
succession to Prof H. Moore, who 1s retiring, Dr. 
G. K. T Conn, senior lecturer, to be reader m 
physics, Dr Gilbert Forbes, senior lecturer, to be 
reader in forensic medicme, D  Hardwiok, to the 
C H Desch research fellowship m metallurgy , and 
Dr. N. M Waldron, to the research fellowship m 
chemistry offered by the Birmingham Chemical Co., 
Ltd. 


Announcements 


Her Majesty Queen Ehzabeth the Queen Mother 
has been elected Chancellor of the University of 
London im succession to the Right Hon the Earl of 
Athlone 


Tue Physical Society has made the following 
awards for 1955 Charles Chree Medal and Prize, Dr. 
D. F Martyn, chief scientific officer of the Radio 
Research Board, Commonwealth Scientific and Indus- 
trial Research Organization, Australia, Duddell 
Medal, Dr R Kompfner, of the Bell Telephone 
Laboratories, Inc., Charles Vernon Boys Prize, Dr. 
J W Mitchell, reader m experimental physics m the 
University of Bristol 
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Dr. J. H. Warson has been appomted chemist 
and assayer of the Royal Mint m succession to Mr. 
W. A. C. Newman, who has retired. 


Dr RuopEes W FarnBniDGE, lecturer m geology 
in the University of Western Austraha, has been: 
appomted professor of geology ın Columbia Univer- 
sity, m succession to Prof. A K. Lobeck, who has 
retired. 


TungE Ramsay Memorial Fellowships, normally 
tenable for two years and worth £450 a year plus a 
grant for expenses of research not exceeding £100 a 
year, are being offered for chemical research. One of 
the Fellowships will be muted to candidates educated 
m Glasgow. Further mformation can be obtamed 
from the Jomt Honorary Secretaries, Ramsay 
Memorial Fellowships Trust, University College, 
Gower Street, London, W.C.1, to whom application 
forms must be sent not later than April 21 . 


Two scholarships, tenable at research imstitutions 
m France durmg the academic year 1955-56, are 
bemg offered to British workers m medical science, 
excludmg clinical medieme, by the Medical Research~ 
Council on behalf of the Centre National de le 
Recherche Scientifique. They are mtended for young 
British graduates in medieme or science who have 
already had some experience m & branch of medical 
science, and are worth 50,000—70,000 francs a month, 
with a supplementary allowance, payable m sterling, 
for married men A working knowledge of French 1s 
essential. Apphcation forms, to be returned by 
March 31, and further details can be obtamed from 
the Secretary, Medical Research Council, 38 Old 
Queen. Street, London, S.W.l. E 


Tue Royal Dutch-Shell Group of Ou Companies 18 
offermg two research studentships m geophysics, of 
value £450 a year (£500 for married men) and tenable 
for two to three years at the University of Cambridge, 
which are open to men of any nationality less than 
twenty-seven years of age on October 1 Further 
information can be obtamed from Mr. B C. Browne, 
Department of Geodesy and Geophysics, Downing 
Place, Cambridge, to whom application forms must 
be sent not later than June 1. 


A Symerosrom on Intermetallic Semi-conductors 
will be held at the Services Electronics Research 
Laboratory, Baldock, Herts, durmg April 26-27 
Further information can be obtamed from I M 
Ross at the Laboratory. 

"TEE seventh of the international symposia on crop" 
protection that are held m Ghent each year will 
take place on April 26, and wil comeide with the 
quinquenmal Floralias of Ghent Those wishing to 
read a paper must submit ıt before March 10 Further 
information can be obtamed from the president of 
the organizing committee, Prof J. van den Brande, 
State Agricultural College, Coupure Links 233, 
Ghent, 


TH» sixth Students Biological Conference will be 
held in the Biology Departments of the University 
of Birmmgham durmg Merch 27-Apid 1. Under- 
graduate and postgraduate students are mvited to 
read papers (not necessarily the outcome of original 
research work) and reviews, to exhibit collections , 
and to present demonstrations of field and laboratory 
work and techniques, etc. The programme will: 
melude a conversazione and visits to places of 
biological and general interest Further mformation 
can be obtamed from the Conference Secretary, 
Botany Department, University, Birmingham 15 
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CO-OPERATION IN ENGINEERING RESEARCH BETWEEN 
, EDUCATIONAL INSTITUTIONS AND INDUSTRY 


GROUP of three papers on co-operation in 
engmeermg research between educational m- 
stitutions and mdustry was presented for discussion 
at a meeting of the Education Group of the Institution 
of Mechanical Engineers on January 28 The first 
paper of the group was by Prof E Giffen, of Queen 
Mary College, London, comparmg the magnitude of 
the co-operation in engmeermg research m Britain 
and in the United States Estimates of the amounts 
of money contributed by government departments 
and by industry to support research in engmeermg 
departments of universities and colleges (either in 
general or on specific projects) showed that the 
expenditure m the United States 1s more than a 
hundred times the figure for Britam Takmg the 
. facilities available for research m terms of staff and 
laboratory accommodation as proportional to the 
numbers of full-tume students, ıb appears that, if 
British educational mstitutions were used to the same 
extent as those of the Umted States for co-operation 
m research with industry (moludig government 
departments), our expenditure on thus work would 
be moereased more than ten-fold 

Prof. Giffen mentioned some of the reasons for 
this disparity in the amount of co-operation in the 
two countries and suggested that the real difficulties 
lie m ignorance, both m industry and m the univer- 
-sities, of the other side's pomt of view, and that 
many of these difficulties could be cleared away by 
full and frank discussion by those concerned He went 
on to consider the desirable upper limit to co-opera- 
tion in research, taking as criterion the benefit to 
the teachmg work of a university department, the 
Lmt is reached when the staff are domg as much 
research as 1s consistent with their continumg to take 
an active and effective part m. teaching. Although 
there is evidence that the amount of co-operation 1n. 
some universities in the United States has passed 
this limit, we in Britam have a very long way to go 
before we need have any fear of that. 

The second paper m the group, by Mr. V. C. 
Davies, was concerned manly with engineering 
research in technical colleges ın co-operation with 
yndustry. He stressed the opportunities for partb- 
time research students to investigate problems 
encountered in the course of thew work m industry. 
The time that can.be devoted to the work is often 
much greater than that spent m the college, and the 
rate of progress can be surprisingly fast. Mr. Davies 
is of the opinion that special staff are necessary to 
supervise research, perhaps on a part-time basis, and 
special care 1s needed m selecting suitable subjects 
for research from those suggested by students from 
mdustry. Many of these suggestions are concerned 
with development of a particular machme or com- 
porient, while some are better left to industry, 
others can be mvestigated jomtly, the firm providing 
its own staff for parts of the work and the college 
undertaking the more fundamental aspects. 

Mr Davies pomted out the opportunities for more 
sponsored research, and its benefits to both colleges 
and mdustry ‘The question of publication of results 
need not cause any difficulty The mam reason why 
more systematic research is not conducted by the 
teachers ın technical colleges is thew heavy load of 


teaching Until recently, all such teachers were, and 
many are still, required to spend about twenty hours 
each week with students, this, with the additional 
time taken m the preparation of lectures and the 
reading of students’ work, left httle time for research 
by the conscientious teacher Recent changes have 
enabled some of the larger technical colleges to 
reduce the amount of. teachmg required of the staff, 
and this should make a marked mmprovement m the 
opportunities for research 

The third paper, by Mr J H. R Nixon, was 
written from the pomt of view of the small and 
medium-size organizations engaged in the manu- 
facture of engmeermg equipment. The need for 
more research and development 1s becomung more 
widely recognized, and with it the desire for more 
co-operation with educational mstitutions. Spon- 
sored or contract research 1s a suitable method for 
dealing with well-defined projects, with short-term 
or medium-term objectives, and where specific 
information is required which 1s beyond the com- 
pany’s resources In many cases it is found that the 
investigation of such special problems requires 
parallel research on fundamental lines, leading to 
results of general mterest and with wide applications. 

Mr. Nixon's experience has shown that the greatest 
benefit is derived if a member of the firm's staff 
participates in the work as ıb proceeds. The man 
might be seconded to work full-time m the university ; 
apart from the results of the particular mvestigation, 
the experience 1s valuable and enhances his worth on 
his return to his firm But part-time participation 
can also be very successful, because then the man 
can apply the results of his research to improvements 
1n design or production as the research proceeds. No 
better mtegration of research and development can 
be obtamed than by organizing them to go on side 
by side, either by a team of workers or by a single 
man, depending on the nature of the project. In Mr. 
Nixon's opmion, firms are not sufficiently informed 
about the specialized facilities available to assist 
them with research and advice. Closer confact 1s 
desirable between industrial designers and develop- 
ment engineers and the staffs of universities and 
technical colleges One way of achieving this is 
through the use of professors as consultants on plans 
for research and development—a method much more 
extensively practised m the United States than m 
Britam 

Dr. D. Clayton, who opened the discussion, 
emphasized the need for care m choosing suitable 
research problems as 2 basis for co-operation, and 
indeed in choosing all subjects for research students, 
to avoid wastage of man-power. Those concerned 
with new problems m industry should separate them 
into different categories according to the extent to 
which they mvolve fundamental work or practical 
techniques and then decide which could be mvesti- 
gated mside the organization, the others, mamly 
those mvolvmg fundamental studies, should be 
handed over to swtable university departments, 
establishments of the Department of Scientific and 
Industrial Research or industrial research associations. 

Other speakers gave examples of the way m which 
co-operation m research has increased 1n recent years 
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and of the benefits both to mdustry and to the 
university staff Special mention was made of the 
close contact between the Mistry of Supply and 
university departments of aeronautical engmeering 
and also of the Mimustry’s scheme for employing 
university teachers as vacation consultants Sug- 
gestions were made for better methods of commun:- 
eating information about the results of research, and 
about research in progress Hiügher-degree theses are 
Quite unsuitable for general publication, and the 
results should be re-written at different levels to suit 
the different kmds of readers to whom the results 
would be useful It was suggested that abstracts of 
all higher-degree theses should be deposited with a 
central organization, such as the Department of 
Scientific and Industrial Research, which would 
bring the work to the notice of interested people 
Postgraduate courses for men m mdustry provide 
an effective research contact between industry and 
universities. The courses might be of long or short 
duration, but should include some experience ın the 
investigation of problems relevant to the mdustry. 
On the other hand, 16 was pointed out that many of 
the students attending such courses, and mdeed a 
large proportion of the students engaged on research 
for higher degrees, come from overseas countries, 
with the financial support of their governments, and 
will bring no direct benefit to industry m Britam If 
industry were really convinced of the benefits of 
research and postgraduate courses as a traming for 
its young engineers, rb should send more of them 
back to the universities, either full-time or part-time , 
this in itself would be a valuable method of mam- 
taining closer contact and promoting co-operation 
between industry and educational institutions. 


AIRFLOW OVER MOUNTAINS 


DISCUSSION meeting was held on the subject 

of the “Airflow over Mountaims'" in the rooms 
of the Royal Meteorological Society on January 19. 
The subject poses an interesting problem in hydro- 
dynamics, and also has implications of considerable 
importance to aviation; accordingly, many visitors 
having an interest in the aviation aspects attended. 
The discussion was opened by Mr G. A Corby, of 
the Meteorological Office, who gave a summary of 
the state of knowledge of the subject. 

Stationary lenticular clouds can often be seen both 
over and to the lee of hills and mountams, strongly 
suggesting that systems of waves can be initiated 
in an airstream by topography. Cirrus clouds at 
20,000 ft. or more, too, are believed to be due some- 
times to the topography below, while over the 
Norwegian mountains so-called ‘mother of pearl’ 
clouds can be seen on rare occasions at some 70,000— 
80,000 ft. Clearly, the mfluence of mountains on the 
; airflow above can be much more than an mtensi- 

fication of turbulence Glider pilots have contributed. 
much useful observational evidence of these special 
airflow effects, and their experience leads to a certain 
conception of what an atmospheric lee wave system 
is hike. By exploiting the up currents ın such waves, 
gliders have exceeded 15,000 ft. over hills of moder- 
ate size in Britain, while they have penetrated well 
into the stratosphere in the powerful wave systems 
of the Sierra Nevada m Cahforma. Powered aircraft 
&lso are affected by these vertical currents, which 
oceasionally may be sufficiently intense to gon- 
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stitute a hazard Arreraft flymg over or near moun- 
tains sometimes pass through alternate regions of 
hft and sink, these regions may not be accompamed 
by any signifieant turbulence and, indeed, remarkable 
smoothness 1s sometimes reported Vertical currents, 
of a few hundred feet per munute are, apparently, 
quite common, while on extreme occasions smooth 
vertical currents exceeding 2,000 ft [mun have been 
encountered by aircraft in Europe. 

The hydrodynamical problem of the lamunar, 
frictionless and 1sentropie flow over an ideahzed two- 
dimensional ridge has been studied by several workers, 
using perturbation theory. Prof. P. Queney confined 
himself to a uniform airstream, that 1s, one in which 
the static stability and wmd in the undisturbed 
stream were constant, and found that the nature of 
the flow depended very much on the scale of the 
problem For a very small hill, neither stability nor 
geostrophic forces were relevant, and his, solution 
gave a single smooth disturbance over the hill Fora 
hill of a few kilometres m width, the stability became 
mportant, and a more complicated disturbance 
affected the flow above the hill throughout the depth” 
of the airstream. For a large mountain ridge of about 
100 km m width, his solutions predicted a lee wave 
system On exammation, this wave system proves 
to be mainly a horizontal oscillation about the geo- 
strophic wind, having & long wave-length of some 
hundreds of kilometres Although such waves prob- 
ably occur m the atmosphere, they cannot be 
responsible for the vertical currents which embarrass 
aircraft and are exploited by ghders. 

In Dr. R. S Scorer’s theoretical work, provision 
was made for varistions of static stability and wind. 
im the vertical A certam function of the wind and 
stability proved to be a parameter of fundamental 
immportanoe m the problem, and Scorer has shown 
that for realistic lee waves to be possible m an. air- 
stream, & decrease in this parameter with height 1s 
necessary. The condition can be fulfilled in practice 
by the presence of a layer of marked stabihty (or an 
inversion) at middle levels, with less stable air above, 
or by a substantial mcrease m wind with height, or 
by some combination of these two effects Per- 
turbation theory calculations for the flow of such an 
airstream over a mountain predict a.system of lee 
waves which accords well with observational data. 
The waves have a wave-length of a few lulometres, 
and after attammg a maximum amphtude at some 
level, they die away at greater heights, sometimes, 
slowly, sometimes quickly An example of the 
theoretical streamlines calculated for a particular case 
is given m Fig 1, the relevant temperature and 
wind profiles are mdicated at the left of the diagram. 
Exammation of the characteristics of the airstreams 
in which mountain waves have been encountered by 
aircraft shows that the conditions are consistent 
with those deduced theoretically by Scorer. The 
theory could be exploited qualitatively for the 
preparation of advice to aviation interests, but ıb 
would be difficult to apply the theory with any 
precision because of the complications of the atmo- 
sphere and of mountamous terram ın general 

Dr. J Forchigott, an expert Czech mountam 
Eghder pilot, has carried out a series of field investiga- 
tions over several mountam ridges of Central Europe, , 
using teams of gliders, hght aircraft and special 
ground observations He found that no organized 
pattern of airflow could be discerned unless the 
airstream had stable or neutral stabilhty, and the 
wind direction was fairly constant with height and 


March 5, 1955 


No 4453 





0 


10 14 0 6 


x 
18 km 


12 


Fig 1 "Theoretical stream-lines for the flow over & mountam 
ridge under conditions favourablo for lee waves 


roughly perpendicular to the mountam ridge. Subject 
to these conditions, the type of flow depended on the 
wind For moderate winds, a large semi-permanent 
standing eddy was often observed in the lee, with 

“reversed flow up the lee slope. With stronger winds 
moreasmg with height, a lee wave system developed, 
often with lenticular (wave) clouds aloft and rotating 
clouds m the wave crests at heights comparable with 
that of the mountam top With very strong winds 
extending through a restricted vertical depth, that 15, 
when, above the friction layer, theie was reversed 
wind shear m the vertical, Forchtgott found that 
heavy turbulence occurred, due, he beheved, to the 
formation of a system of vorfices rotating m opposite 
directions and having features similar to the Kármán 

,vortex street of hydrodynamics He named the 
latter flow type ‘rotor streaming’ Theory can as yet 
make no predictions as to the nature of such non- 
lammar flow patterns. 

Mr. A. Yates described more recent work by Dr 
Forchtgott m which he has elaborated his diagnosis 
of the flow types From observations of lenticular 
clouds he has concluded that mountain waves some- 
times move slowly downstream, to be followed 
sometimes by apparent rapid movements upstream. 
Durmg the course of the meeting it was suggested 
that complicated interference must occur between 
the wave trams from separate orographic features, 
and this, coupled with random or systematic changes 
in the sirst.eam characteristics, might well account 
for apparently erratic changes m the wave-length 
nd amplitude of atmospheric wave systems 

Mr C E Wallington gave an account of a cal- 
culation of the flow over a section of the Derbyshire 
countryside on an occasion when a marked wave 
system was encountered durmg a glider flight A 
close approximation to the topography was achieved 
using five Fourier integrals, and the profiles of static 
stability and wind were obtamed from meteorological 
upper air data Synthesis of the five flow patterns 
obtamed by perturbation theory gave the theoretical 
flow over the actual topography A useful measure 
of agreement between the observed and caloulated 
flows was demonstrated 

Prof G. Manley described some observations of 
the striking wave phenomena which sometimes occur 
with strong easterly winds over the Crossfell escarp- 
ment in Cumberland The question of separation of 
the flow and the formation of eddies was discussed 
by Dr R. S Scorer, who demonstrated the part 
played by viscosity in encouraging eddy formation 
Katabatic wmds and such effects would discourage 
eddies , but on the whole 1t appeared,that the shape 
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and steepness of the lee slope were the most important 
factors m determmmg separation Such effects near 
the surface could have a profound effect on the flow 
at much greater heights, because the effective shape 
of a hill becomes completely changed by the presence 
of a lee eddy 

Research mto the possibility of explortmg wmd- 
power for the generation of electricity has stimulated 
the collection of wind data from hill tops m Britain 
Mr H H Rosenbrock reported that an merease of 
up to 40 or 50 per cent in wind speed 1s to be expected 
over hil crests, and as the power available from 
wind varies as the cube of the speed, the increase 15 
important. In the case of a long mdge, the increase 
in speed arises from the compression of the stream- 
lines over the crest, but & similar increase is also 
attamed over an isolated hill because much of the 
flow at low levels passes around the hill, and accord- 
ingly the crest-level flow 1s derived from a higher 
eve. 

Mr K W. V Townsend discussed the distribution 
of tree damage from gales in hilly country Although 
this 13 complicated because of the variation of tree 
growth with altitude and soil properties, nevertheless 
the distribution was clearly dominated by the local 
distortion. and intensification of the wmd-flow by the 
terram 

The closely related subject of orographic rainfall 
was discussed by Mr J S. Sawyer, who pomted out 
that rainfall totals over 12 or 24 hr. were on much too 
coarse a time-scale to 1eveal the effects on rainfall of 
complicated and changmg atmospheric waves How- 
ever, 1b was clear that the mcrease m rainfall over 
hilly terrain was often significant to the lee as well 
as over the crests and windward slopes He had 
noted also that the inerease was commonly much 
more marked to the south of depression tracks than 
to the north , an explanation could be that the wind 
structure to the south (normally an mcrease with 
height) would be more favourable for orographic 
disturbances to the airstream than to the north 
(where there would normally be reverse wind shear). 

Mr H.S Turner put forward the suggestion that 
there might be an association on some occasions 
between high-altitude clear air turbulence, sometimes 
encountered by Ingh-flymg aircraft, and topography. 
The idea 1s gaming favour, and Dr Scorer has pointed 
out that mountam waves could provide the mech- 
anism for the generation and maimtenance of the 
large shears of wind which appears to be necessary 
for such turbulence 

Some pilots of British European Airways described 
their experiences in flying through mountain waves 
and turbulence, and Mr R K. Pulsbury, of the 
meteorological office, Northolt Aport, gave brief 
details of an analysis of such aircraft observations. 

G A. CORBY 


THE BRITISH COUNCIL 


ANNUAL REPORT 


PART from the chapter dealing with the welfare 
of overseas students, the portions in the 
report on the work of the British Council for the 
year ended March 31, 1954*, of most direct m- 
terest to the scientist are those discussing university 
interchange and the written and recorded word. 


* Report on the work of the British Council for the year ending 
31st March 1954 Pp v+105 (London British Council, 1954 ) 2s 6d. 
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The value of the work of the Council on univer- 
sity interchange was acknowledged at the Seventh 
Congress of the Universities of the Commonwealth 
in July 1953, and for the development of such 
services the Council depends largely on the co- 
operation of the universities and on the advice of 1ts, 
Universities Advisory Committee. Details of the 
mterchange service with thirteen European countries, 
whereby during each academic session the British 
universities invited fifty-four distmguished scholars to 
Britam and ın return a similar number of invitations 
were extended to British university teachers for the 
period 1948-53, have already been given 

The Anglo-Belgian Mixed Commission has recently 
suggested that some of the younger university 
scientists who are domg ongmal work of particular 
interest might profit from the opportunity of con- 
sultations overseas with research workers in ther 
own fields of study Such mterchange visits have 
already been arranged between the United Kingdom 
and Belgium, and it 1s hoped to extend the scheme 
to younger university scientists m other countries, 
More than a hundred scholarships tenable in the 
United Kingdom are now offered annually by the 
British Council to students from other countries, and 
& hko number are offered to British students for 
study in fifteen European countries Among the 
short visits for consultation and lectures under the 
Commonwealth scheme for which awards were made 
during the year are those of Prof. P. A Guguére, of 
Laval University, to the Umted Kingdom, of Dr. 
F. C. Phillips, of the University of Bristol, to Aus- 
tralia, and of Sir Arthur Carr-Saunders to South 
Afmca Thirty-six awards were made for study in 
the United Kingdom and twelve for study m other 
Commonwealth countries Under the foreign visita 
scheme, 31 awards were made for short visits from 
twelve countries to United Kingdom universities, and 
43 awards for visits to universities m ten foreign 
countries 

It is an essential part of the Council's work to use 
books and periodicals as extensively as ıts funds 
permit Export figures of Enghsh periodicals are 
unknown, but the annual export trade in books ex- 
ceeds £14 milhon and nearly half the books published 
in Britain go overseas But there are important 
countries which can find no sterling for the purchase 
of British publications, and others have few or no 
competent booksellers, in some areas the British 
trade has not yet established itself The British 
Council libraries may thus be the only sources from 
which would-be readers of English can meet their 
needs. The Counei's work 1s concerned first with 
publicity chiefly for new British work of all kinds, 
meéluding book exhibitions, the forwarding of books 
for review, and the issue of the Brush Medical 
Bullet, British Book News and the British Agri- 
cultural Bullet Each issue of the first of these 
deals with a smgle aspect of medical science, the 
subjects covered in 1953-54 bemg enzyme research, 
viruses in medicme, reactions to mjury and tuber- 
culosis A second department deals with the supply 
of printed matter to libraries, schools and other 
mstitutions, and also with requests for biblo- 
graphical mformation. During the year, the small 
merease in the grant for books had surprisingly 
effective results , but annual replacements of about 
five per cent of stocks are still below the fifteen per 
cent required Thirdly, the Counei's work in this 
field meludes the production of publications such as 
the supplements to British Book News on “Writers 
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and ther Work", “English Language Teaching” and 
“Britam To-day”, which has been discontinued since 
the report was prepared 

Although the Drogheda Committee presented 1ts 
report on overseas mformation services in July 1953, 
the summary of the report was not published until 
Apri 1954, nor has the Government even yet made 
known its mtentions. That report emphasized that 
what the British Council requires more than anythmg 
else 1s & five-year programme of developments, with 
some guarantee that the necessary funds would be 
provided for its execution. In particular, directing 
attention to the great opportunities which await the 
Council m Asia and Africa, the report recommended 
an eventual merease of about £630,000 a year mn the 
Counei's vote 

In the uncertainty as to whether the Government 
1s prepared to accept any of the recommendations of 
this report, the Council has already been forced to 
make economies m 1ts work m Europe, but it has 
been allowed to retam the proceeds and to re-mvest 
them in work elsewhere, while some additional money 
has been granted to meet the Council's rismg oper- 
ating costs. On the question of this contraction of 
its work m Europe, however, the Council has some 
misgivings It gives reasons for believing that in 
detail the Drogheda Commuttee over-estimated the 
extent of the savings to be achieved by further 
curtailing that work (which has already been cut by 
fifty per cent over the past five years) More ım- 
portant, 16 questions the attitude to Europe disclosed 
in the report and is doubtful whether 1b is wise to 
rely solely on casual contacts ın the face of a manifest 
anxiety for mereased British cultural activity and 
co-operation in Europe 

While recognizing the greatness of its oppor- 
tunities and responsibilities m Europe, the Council 
remarks “It would be an exaggeration but not an 
untruth to say that a much closer understandmg of 
the Englishman and his ways exists at Karachi than 
at Lyons, partly because Englishmen are a more 
famhar sight in one city than in the other, and 
partly because an outward similarity of culture helps 
to mask a basic difference of mental approach". The 
Council beheves that the Drogheda Commuttee has 
musconstrued the importance of the work in Europe, 
because 1$ has failed to appreciate that the Council's 
work has an element of dismterestedness as well as a 
representative aspect The Council exists as a body 
which helps to mterpret overseas the permanent, 
features of the Bmtish way of national life and to 
make available to the rest of the world the British 
contribution to knowledge, welfare or enjoyment If, 
however, the Council 1s always to am at produomg 
a definable political or commercial benefit for the 
country, ib will lose the advantage ib possesses over 
& government information department 

It 1s a sound point that the British Counc: must 
sometimes do something for its clients simply because 
1t 13 what the client wants, unless the 1dea 18 to grow 
that there ıs always a material motive behind its 
activities The pomt should not be pressed too fai, 
but ıb 1s political wisdom that an mdependent body 
should not neglect its opportunities of disinterested 
service. In Europe, m Africa and m Asia alike, such 
a pohey may yield rich returns ın mternational 
goodwill and understanding. f 

Apart from these comments, the Council welcomes 
the Drogheda report, while expressing the reasonable 
hope that the stage of repeated major investigations 
(of which the Drogheda inquiry was the third ın seven 
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years) has been passed The Drogheda report has 
established beyond question the national importance 
of the Counoeil's work and the efficiency with which 1b 
1s carried out. It has also established the mmportance 
,of contmuity of planning and finance, and of stable 
and secure conditions of service To mplement the 
recommendations to that end would be comparatively 
Inexpensive and 1s 1mperative, irrespective of whether 
or not the Government is prepared to provide the 
additional resources which would enable the Council 
to seme the opportunities in Asia and Africa, the 
reality of which 1s amply confirmed m the present 
report 
Since the report was published, the Government 
has stated im the House of Commons that ıb pro- 
poses to provide an additional £100,000 1n the present 
and next financial years for the expansion of the 
overseas information services In particular, it 13 
proposed to strengthen the mformation services m 
South-East Asia, the Middle East, Latin America 
and Canada, to improve the Central Office of 
Information Press Service and the supply of films 
ior use overseas, to strengthen the Council offices 
in South-East Asia and Japan, establish new offices 
in Kuwat m the Persian Gulf and m British 
Honduras and re-open an office 1n Persia Full par- 
ticipation by the Government ın the growing cultural 
activitiss of the Brussels Treaty Organization and 
of the Council of Europe 1s also proposed. 


PHYSIOLOGY OF STOMATA 


HE seemingly evergreen topie of the physiology 
of stomata has evoked a number of further 
contributions by contemporary investigators M 
Shaw and G. A Maclachlan (Canad J. Bot, 32, 6, 
784, 1954) have studied the carbon dioxide fixation 
in stomatal guard cells By exposing the epidermis 
of species of Tulspa, Hordeum, Tradescanna and 
Alum, m which only the stomatal guard cells 
possess chlorophyll, to radioactive carbon dioxide, 
followed by microautoradiography, they have demon- 
strated the selective uptake of carbon dioxide by the 
guard cells in the hght A less mtense uptake was 
observed m the dark with Allum, Sedum, Tula 
and Vic The rate of guard-cell synthesis, which 
was estimated for T'ulwa gesneriana, appeared to be 
4oo low to account for the increase 1n osmotic potential 
caused by illumination. These investigators note 
that smce the openmg of stomata is promoted by 
low carbon dioxide tension, even m darkness, the 
removal of free carbon dioxide, or an effective lowering 
of its tension, by guard-cell activity, 1s probably more 
rmportant in stomatal opening than the direct 
photosynthesis of osmotically active solutes in the 
guard cells 
In a new theory of the mechanism of stomatal 
movement, W T Willems (J. Exp Bot, 5, 15, 343; 
1954) advances the ideas that the important move- 
ment is that of closure, that this 1s & positive or 
active process, and that the carbohydrate changes 
so frequently reported are secondary, ‘stabilizing’ 
changes, probably not directly hnked to the mam 
process The evidence for this conception of stomatal 
activity 18 discussed and some of its mmplications 
considered It 1s accepted that stomatal movements 
are primarily the result of turgor changes In 
expounding the theory the autho: directs attention 
to the many remarkable parallels between the move- 
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ments of sensitive plants and of stomata. Reference 
is made to Wemtraub’s explanation of pulvmar 
movement m Mimosa, in which it 1s held that the 
rapid expulsion of water from the cells of the pulvinus 
is effected by way of contractile vacuoles, and to the 
movement of water m protozoa and unicellular alge. 
In these micro-organisms this water movement 1s 
energy-assisted—a process which allows for the 
movement of water as distmct from solution, mde- 
pendent of osmotic gradients To quote the author 
on the subject of stomata: “If dark mduced loss of 
turgor is an energy-assisted process, how, during the 
ensuing hours of darkness, is 15 mamtamed? Must 
water be continuously pumped out to maimtam the 
flaccid condition? It would appear so for the 
theory postulates that the turgid condition 1s osmotic- 
ally the position of rest, to which the cell must return 
if contractile forces are withdrawn—as occurs in 
light, or even, ın response to an autonomic stimulus, 
in the unchanging darkness". 

E. W. Yemm and A. J. Wilhs (New Phyt., 53, 3, 
373, 1954) have made a study of the diurnal move- 
ments of the stomata of Chrysanthemum maximum by 
means of porometer measurements of leaf resistance 
and by exammation of epidermal strips The 
amounts of sugar and starch m the epidermis and 
mesophyll were estimated. A highly significant 
correlation. was demonstrated between the starch 
content of the guard cells and pore-width or leaf 
resistance. The openmg of stomata m the morning 
was associated with a decrease in starch and an 
increase of sugars m the epidermis together with a 
fall in tho water content of the leaf. The stomata 
closed when the water deficit exceeded 5 per cent of 
the water content of the fully turgid leaf The 
closure was associated with an merease of starch m 
the guard cells, but there was no corresponding fall 
im the sugars of the epidermis The total carbo- 
hydrates of the epidermis showed a distinct diurnal 
fluctuation which was m some respects like that of 
the mesophyll. In the hght of this investigation the 
authors suggest that the diurnal movements of these 
stomata under natural conditions are maimly determ- 
med by the water relations of the leaf tissues and 
earboh: drate changes m the guard cells. 


AN EXPERIMENT ON THE 
INHIBITION OF THERMAL CON- 
VECTION BY A MAGNETIC FIELD 


By Dr YOSHINARI NAKAGAWA 


Hydrodynamics Laboratory, Department of Meteorology, 
University of Chicago, Chicago 


HE character of the thermal mstability of a layer 

of mceompressible liquid. heated from below has 
been the subject of both experimental and theoretical 
investigation since Benárd's! discovery of cellular 
convection in those circumstances. The principal 
results established by these mvestigations are: 
(1) that a layer of fluid heated below first becomes 
unstable when the Rayleigh? number, R = ge di 
(where g denotes the acceleration due to gravity, d the 
depth of the layer, Q 1s the adverse temperature 
gradient which is mamtamed and a, x and v are the 
coefficients of volume expansion, thermometric con- 
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mic ray experiments and very 
kindly made avaiable for thus 
experrment by Prof Marcel 
Schem, of the Physics Depart- 
ment, Univeisity of Chicago 
Mercury contamed in a ‘Pyrex’ 
glass cylnder of 145 om 
diameter was placed at the 
centre between the pole sw- 
faces, the magnet bemg placed 
so that the field was vertical 
The average intensiby of the 
magnetic field over the area 
of tho glass cylmder at the 
central plane of the gap was 
about 1,500 gauss Uniform 
heating was apphed by an 
electrical heater with de cur- 
rent beneath a copper plate 
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ductivity and kinematic viscosity, respectively), 
exceeds a certam determinate value of the ordei of 
1,000, and (2) that the motions which ensue have 
a cellular pattern ın agreement with Benárd's observa- 
tions The exact value of the Rayleigh number at 
which instability first sets in depends on boundary 
conditions, such as whether the plane surfaces between 
which the layer of fluid 1s confmed are free or rigid 
(cf Jeffreys? and Pellew and Southwell), and the 
values which have been derived theoretically have 
been confirmed by several experimenters®»® 
Chandrasekhar’? has recently re-exammed this 
problem for the case of a layer of electrically con- 
ducting Liquid heated from below and when an 
external magnetic field 13 impressed on the hquid. 
The principal result of his study was to establish that 
the presence of the magnetic field delays the onset 
of convection , and that the critical Rayleigh number 
at which instability sets m depends on the strength 
of the magnetic field (H) and the electrical con- 
ductivity (c) of the fluid through the non-dimensional 


2773 
parameter Q = pas d? cos*9, 6 


ev lo 
where p denotes the magnetic 
permeability of the hquid and > 
the mehnation of the direction of 
H to the vertical. In his paper, 
Chandrasekhar has derived the 
R(Q)-relation for different bound- 
ary conditions (for example, both 
bounding surfaces mgid, both 
bounding surfaces free and one 
bounding surface rigid and the 
other free) 

The experiments to be described 
below were designed to mvestigate 
the critical values of the Rayleigh 
number predicted by Chandra- 
sekhar for different values of Q 
with mercury as the electrically 
conducting liqmd The external 
magnetic field was provided by a 
permanent magnet used origmally 
as the deflexion magnet for cos- 








Fig 2 


2 


at the bottom of the cylinder 
A combination of sliding re- 
sistances was used to obtam 
various rates of heating, and? 
to provide the relation be- 
tween temperature gradient and 
the heatmg-rate as mentioned 
below 

The quantities, except B, m the Rayleigh number 
and Q were given constants at each determination, 
and the crite11on was mvestigated by means of the 
expermnuental determmation of the critical adverse 
temperature gradient. The adverse temperature 
gradient was measured directly in this expermment 
by means of a five-couple copper-constantan thermo- 
pile mmmersed at two fixed levels m the mercury. 
The thermal emf of the thermopile was amplified 
by a de amplifier and recorded in an automatic 
recording miuluammeter A continuous record of the 
temperature gradient was obtained within an accuracy 
of 0 01 deg C. for the total temperature difference 
between the two fixed levels 

The temperature gradient was plotted against the 
heatingiate and the critical temperature gradient 
was determmed from the intersection of the extra- 
polated hnear trends of the pure conductive region 
and the pure convective region of heat transfers. Fig 
1 shows the expermental results for a 5-cm layer 
of mercury. The regions of heat transfer mdicated 


0 25 


> 











A 
er. Both free ^ 
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Dependence of the critical Ravleigh number on Q 
Chandrasekhar's theoretical curves, the experimental results are marked by circles, 
the depth of mercury used 1n each ease being dicated 
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The curves are 
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* Aromatics in Volume HI: Part A (of 2) ready late in April 


Chemistry of Carbon Compounds 
Edited bp E H RODD, DSc, FRIC 


HE masterly general survey which opens Part III (A) 1s by Prof C K. 

INGOLD (on views about structure, orientation and reactivity) , Prof 
G H Hey and Dr G H WirLiAMS (on nucleophilic and homolytic sub- 
stitution) and Dr N CAMPBELL (on the formation and fission of the benzene 
ring). Dr W J HICKINBOTTOM, Dr Z E Jores, Dr J Cuarr, and Dr. E 
HOGGARTH cover most of the benzene derivatives, which will be completed 
m Vol IHI (B) along with pseudo-aromatic and multi-nuclear compounds 


b 





Some of the 9 bound pats 
Crimson cloth, 9m. x 68m 


If pre-ordered The 9 parts of this magnificent reference set will cost some £40, but 
^ £5 5s. 15% 1s saved on any ordered before publication Write to 31, Wright’s 
Lane, London, W 8, for folder with specimen pages and authoritative 


After pub., £5 15s. reviews, or visit your scientific bookseller 


Qu An Elsevier Reference Book from Cleaver-Hume Press Ltd. 








e 
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Servomechanism Practice 


of Maryland 


problems encountered in servo design and manufacture 
9 x 6 inches 341 pages ' Illustrated 


Chemical Calculations sn eston 


LONDON 


M 


WILLIAM R AHRENDT, President of the Ahrendt Instrument Company Lecturer, University 


This text provides in compact form a clear and logical treatment of the practical aspects of 
servomechanisms Whereas other books are primarily concerned with the theory of the 
subject, this work covers circuitry, electrical and mechanical components, and practical 


50s 


SREB BERBER ER RRB REE KR REE 
. 


» 
-l HAROLD V ANDERSON, Lehigh Unversity 
~l This book ıs primarily designed to assist the chemistry student in understanding the 
mathematical applications of the many fundamental principles of elementary and general 
A chemistry aS 
je m The sixth edition contains numerous important changes and additions ` 
i 9 x 6 inches 305 pages 34s . 
" 
. = Li 
> Higher Transcendental Functions 
< A ERDELY I, California Institute of Technology : 
e “This work 1s a worthy tribute to the memory of an outstanding mathematician and its a 
great importance as a major work of reference hardly needs emphasis "—Engineering : 
v “No university or scientific library will be complete without having these volumes on x 
{U its shelves.’’—Nature : 
Vol I ..9 X 6 inches 328 pages 49s " 
= Vol 2 9 x 6 inches 400 pages 56s 6d z 
a 
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New and forthcoming books 


Embryogenesis in Plants 


C W WARDLAW 


Professor of Cryptogamic Botany, University of 
Manchester 


In this book, the first botanical treatise of its kind, 
the author has examined the process of embryo- 
genesis in all classes of plants, from Algae to 
Angiosperms The basic anatomical facts of 
embrvo development are described and profusely 
illustrated, and recent experimental work, relating 
to the actual processes involved, has been intro- 
duced wherever possible. 


With 84 line illustrations. 42s 


The 
Nitrogen Metabolism 
of Micro-Organisms 


B A FRY 
Lecturer in Microbiology, University of Sheffield 


(Monographs on Biochemical Subjects) 


This monograph provides a convenient introduc- 
tion to one important section of microbial bio- 
chemistry The underlying theme is none other 
than that known to all biologists as the ‘Nitrogen 
Cycle,’ and an attempt has been made to analyse 
some of the component steps of the cycle from the 
standpoint of the biochemistry of the various 
reactions and the micro-organisms concerned 


With 3 plates and 15 diagrams 9s 6d 


Photosynthesis 


ROBERT HILL, FRS, and 
C P. WHITTINGHAM, PhD 


(Monographs on Biochemical Subjects) 


A concise but comprehensive survey of current 
research in Photosynthesis, dealing first with the 
earlier classical work on the physiology of photo- 
synthesis and then discussing the relevant basic 
biochemical aspects of the subject 


With 20 diagrams 8s 6d 


Mass Spectrometry 


A J B ROBERTSON 
Lecturer 1n Chemistry, University of London, 
King's College 


(Monographs on Chemical Subjects) 


“The book 1s well written, the treatment 1s 
interesting and authoritative, the diagrams are 
clear, and many references are given for further 
reading It will be of interest to a wide circle of 
readers, including students, teachers and research 
workers" Chemical Age 


With 2 plates and 26 diagrams 


METHUEN 


8s 6d 





















INTRODUCTION TO 


Tensors, Spinors and 
Relativistic 


Wave-Equations 


(Relation Structure) 
E M CORSON, PbD. 


This book consists of two parts—Mathematical 
Foundation and Physical Principles There 13 
an extensive Bibliography 

55s 


Theory and Application 


of Infinite Series 
Dr KONRAD KNOPP 


Professor of Mathematics, 
University of Tubingen 


Translated from the Second German Edition and 
revised 1n accordance with the Fourth 


Second Edition. 45s. 





— um —— 


BLACKIE & SON, Lid. 


Enquiries to 17 STANHOPE STREET, GLASGOW, C.4 






The International Union of Burological 
Sciences has still a lımıted number of copves 
available of . 


INDEX DES ZOOLOGISTES 
(1953) 

comprising three lists: one of persons, a 

second by countries and a third by 

Pnce 3,000 F.F. 


INDEX DES GENETICIENS 


(1953) 


specialties 


comprising two lists: one of persons, the 


Price 1,200 F.F. 


other by countries, 


Send orders to : 
Union Internationale des Sciences 
: 7 Bıologıques, 
Publication Office (Prof. R. Ulrich), 
1, rue Victor Cousin, 


PARIS (5e), FRANCE 
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Comprehensive Inorganic Chemistry 
Edited by M CANNON SNEED, J. LEWIS MAYNARD and ROBERT C BRASTED 
i Volume III—The Halogens, bp ROBERT C BRASTED 


Comprehensive Inorganic Chemistry 1s an eleven-volume reference work on the chemical 
elements and their inorganic compounds In this Third Volume the significant ad- 
vances of recent years are fully reflected 1n a broaa treatment of halogen chemistry 
Both basic principles and tbeir applications are exhaustively covered, as well as the 
new processes, methods of production, and the chemistry of compounds which have 
lately become so 1mportant 35s. 


General College Chemistry 


Edited by M CANNON SNEED, J LEWIS MAYNARD and ROBERT C. BRASTED 


Rapid developments 1n chemistry during the post-war period have made a thorough 
revision of the first edition necessarv, especially in those areas dealing with atomic 
structure, nuclear reactions, and industrial chemistry The text has been shortened, 
and a more systematized treatment has been introduced Second revised AE 

48s. 6d. 


Advanced Level Examples in Physics 


R. V. JOHNS, M A., B.Sc. 
Lecturer in Physics and Mathematics, City of Liverpool College of Technology 


W. F WARE, BSc, A.Inst P 
Senior Physics Master, Cathays High School for Boys, Cardiff 


This book of numerical examples is designed to supplement the theoretical and 
laboratory work of students preparing for examinations 1n Physics at the Advanced 
level of the General Certificate of Education and for Intermediate Degree examinations. 
Some 1,000 examples have been arranged by topics and carefully graded 1n difficulty. 
Contents are arranged under the headings Mechanics and Properties of Matter, Heat, 
Light, Sound, and Magnetism and Electricity 16s. 


Functions of a Complex Variable 
THOMAS M. MACROBERT, M.A, D.Sc. 
Professor of Mathematics in the University of Glasgow 


This book ts designed for students who, having acquired a good warking knowledge 
of the calculus desire to become acquainted with the theory of functions of a complex 
variable, and with the prmcipal applications of that theory In order to avoid making 
the subject too difficult for beginners, the author has abstamed from the use of strictly 
arithmetical methods Fourth Edition. 20s. 


All prices are net 
























































= St Martin's Street, London, W.C2 
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REALLY NEW 





BRITISH 
Every manometer 


INDUSTRIES | 


EXHIBITION 


"e tnus f 
AUN. COURT 
(f me. LONDON 
Jing 26-2Jily 9. 1955: 


G 
KZ 





reading by gripping it 





opposite the operator 





CROYDON phone THOinton Heath 6262 


THE LOW INERTIA 
WARBURG APPARATUS 


* CHEAPER * MORE COMPACT * SILENT 


Takes normal manometers and flasks 


shakes 


vidually) with a sprung semi-rotary 
movement and can be arrested for 


Every manometer can be brought 


Temperature + 001? C at 37° C. 


“Counce te Sevence” 
-— FOR — 9 CTCE te e.enae 


TOWNSON & MERCER LTD. 


ENGLAND 
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cem 
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ZENITH 


(REGD TRADE-MARK) 


TUBULAR SLIDING 
RESISTANCES 


Zenith Resistances of 
- proved durability are 
in constant satis- 
factory use in all 
parts of the world 
They are available 
m*a great variety of 
types and sizes, and 
are ideal for use in 
laboratortes and 
test "rooms 





Illustrated catalogue $ 
of all types free on 
request 


The ZENITH ELECTRIC CO. Ltd. 


ZENITH WORKS, VILLIERS RD , WILLESDEN GREEN 
LONDON, NW2 


.^ Phone WILlesden 6581-5 Grams Voltaohm, Norphone, London 


MANUFACTURERS OF ELECTRICAL ENGINEERING PRODUCTS 
INCLUDING RADIO AND TELEVISION COMPONENTS 





T.P.N. TRIPHOSPHOPYRIDINE NUCLEOTIDE 
FROM LIVER or YEAST 


and other SIGMA brand products are now available 
Ask for list SIGMA 8 
GEORGE T. GURR LTD. 
136-138 NEW KINGS RD, LONDON, SW 6 
The Microscopical Stain People 





HARRINGTON BROS. LTD. 


4 OLIVER'S YARD, 53a CITY ROAD, LONDON, EC.I 


Telephone Telegrams 
Clerkenwell 3807 (2 lines) “Siccative, Ava, London” 
LABORATORY CHEMICALS 
Specialists in the supply of Organic and Inorganic Chemicals for use in 
SCHOOL LABORATORIES Reagents, Indicators and 
“Volumetric Solutions, Stains and other Materials for Microscopy 
Catalogue sent on request 








POLAROGRAPHY 


The ‘Electrochemical Laboratories’ Manual Polaro- 
graphs are designed for plotting polarograms with 
ease, speed and accuracy 
MODEL A. For the analysis of solutions of mod- 

erate concentrations 
MODEL B MK Il. For all polarographic work in 
industry and research ; 
HYDROGEN GENERATOR. DC Power Supply 
and Electrolytic Cell, giving 2,000 c c. H, per hour 


Full details on request 
ELECTROCHEMICAL LABORATORIES 
5, Highfield, Wardle Road, Sale, Manchester. 

Tel. Sale 5851, 6529 
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ANTWEILER Micro Electrophoresis Apparatus 
CONTROL ATTACHMENT 


r WITH SCHLIEREN OPTICAL 


A compact instrument for the quantttative 
analys:s of serum proteins combining maximum 
accuracy with speed and smplicity of operation 


* Effective protem separation within 15 to 
20 minutes. 


* Only 60 to 90 mmutes required for a com- 
plete quantitative analysis giving consistently 
accurate and comparable data. 


* The progress of separation can be viewed 
continuously, and a distinct Schlieren Picture 
1s formed after only a few minutes run 


The last feature makes the instrument particularly 
valuable for rapid routme clinical examinations 


Please wiite or telephone for further particulars 


| 
ie 





SHANDON SCIENTIFIC COMPANY LTD., 6a CROMWELL PLACE, LONDON, SW.7 





CE 


i 








* Individually Tested and Guaranteed * 
E R E Harwell approved) 


HIGH VACUUM STOPCOCKS 


New Catalogue on request to 
Harlow 


G. SPRINGHAM & CO. i". 
J 8 Stopcoch Paople HARLOW 24108 










BRASS e COPPER e DURAL 

e ALUMINIUM e BRONZE e 

ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 

* No Quantity too small € — List on application 


H. ROLLET & CO., LTD. 
6, CHESHAM PLACE, LONDON, SW! SLOane 3463 


Alsoat LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM 





The SCIENTIFIC BOOK SUPPLY SERVICE 


(T FREDERICK DE LOCHE) 
LIBRARIES PURCHASED 
Consult us whenever you wish to buy or sell 


HIGHEST PRICES PAID 


Supplrers to American, 
Colonial & Foreign Libraries 






Specialists in 
Scientific Books & 
Periodicals 


j FETTER LANE, FLEET STREET, LONDON, E.C.4 


MEDICAL RESEARCH COUNCIL 


The Separation of Protein 
Fractions from Human 
Plasma with Ether 
BY R A KEKWICK AND MARGARET E, MACKAY 


Procedures are described in this report for the 
preparation in pure form of these biologically 
important substances 


Special Report Series No 286 6s (6s 2d) [$1 40] 


Indices of Heat Stress ' 


BY F E SMITB 
- mæ 


This report on the advantages and disadvantages 
of two different indices of warmth will interest all 
concerned with the wellbeing of workers in hot 
conditions 


Memorandum No 29 


2s Qs iid) [50 c] 


Prices in brackets include postage, dollar prices are post free 
the 


Obtamable from 
HER MAJESTY'S STATIONERY OFFICE 


PO Box No 569, London, S E 1, Edinburgh , Manchester, 

Birmingham, Cardiff, Bristol, Belfast, or through any 

bookseller, and from British Information Services, 30, Rocke- 
feller Plaza, New York 20, US A 
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Diffraction Gratings 


We have now undertaken the manufacture under licence of 
diffraction gratings by the "N.P.L.[Merton" processes 


These processes have been developed over the past six years 
by the National Physical Laboratories and are capable of pro- 
ducing high quality gratings at a lower cost than by the older 
methods of manufacture. 


A specimen of our present production is:— 
Grating 3" x 3" nominal on 3” glass plate Price £6.15.0 


Paton Hawksley 


ROCKHILL. LABORATORIES, KEYNSHAM, BRISTOL, KEYNSHAM 2364 





The Statigun measures potential gradient in air The instrument is much used for the 

over the range 0-300kv/ft Attachments enable investigation of static charges in the 

textile, plastics, paper, rubber and 

explosives industries as well as ın hospital 
operating theatres. Further details are given 
be measured. in leaflet No, F.123 available on request. 


BALDW fA p 
Scientific instruments 


BALDWIN INSTRUMENT COMPANY LTD DARTFORD KENT * TEL 2948 


insulation resistance up to 10!3 ohms and surface 


charge density up to 3 x 10? coulombs/cm? to 
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INSTRUMENTS | 


IN ACTION 


BTL 
Electrometric 
Apparatus for 


KARL FISCHER 
TITRATIONS 


The apparatus 1s here seen in the laboratories of 
Messrs Parke, Davis & Co Ltd Besides appli- 
cations 1n the pharmaceutical field ıt has been 
found of great value in the control of production 
of sugar, confectionery, industria] starch 
products, oils, solventsand many other materials 










on: ear. 
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) " SAS 
bytes” EE. ET 
id 3 see Mere 4 
4 : 
i The BTL KARL FISCHER apparatus is self contained with a built-in end-point | 


indicating circuit of high sensitivity, so that no external potentiometer 1s required 
Other features include — 


annn ee ne 
^ 
w 


Sw 


1 
4 
Y € Two burettes, one for Karl Fischei Reagent nitrogen to be passed over the contents of 4 
wf and the other for methanol water solution the reaction vessel 
; for back titration € Three types of reaction vessel are available | | 
j @ Microamirneter "scale. marked “Excess (a) standard with no special filling facilities i 
H^ Water” and “Excess Fischer” (b) with side tube for filling (c) with side i 
iy tube for filling and base tube with stopcock í 
(4 € Nozzles and connections to enable dry for draining d | 
4 Full details will be sent on request Price £65 ex works Immediate dehvery | 
129 H 
4 i 

i 4 
Z | 
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TYPE IOIA ADD-ON COUNTER 


Developed for 1ndustrial and research use, 
the Add-on range of counting equipment 
comprises a number of different units which 
are fitted together as required to provide 
versatile yet inexpensive devices for the 
solution of a variety of counting problems 


For normal counting purposes the Power 
Unit which incorporates the Input Decade 
1s supplemented by as many decade “units” 
as the particular application requires Aux- 
ihary units enable the equipment to be used 
for batch counting, or for process timing 
The count 1s clearly displayed on ERICS- 
SON long life cold cathode dekatron tubes 
The units are rigidly assembled 1n line, with 
electrical connection between units maim- 
tained through 12 pin plugs and sockets 
Available, either frame-mounted for stan- 


dard rack (19"-48 3 cm) or with end plates 
for bench mounting 



















ABRIDGED SPECIFICATION 










Max counting speed 3,500 per sec 














' Input Sensitivity SV RMS (sine) 
5V Peak (pulse) 


Output pulse obtainable from each 
decade 













Internally derived 100 pulses/second 
for timing 


Manual or electronic control of start, 
stop and reset 











Supplies available for input probe, etc 








Finish, green panel, hammer-green 
y Pe 
NUCLEONIC 


ERICSSON TELEPHONES IL” 


HEAD OFFICE 22 Lincotn’s INN FigLps, Lonpox, WC2 TeLernone Hor, 6936 





D 
=== ELECTRONIC 








WORKS - BEESTON, NOTTINGHAM, ENGLAND 
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Convenient Suppliers 
of some 3500 Eastman 


Organic Chemicals 


Eastman’s staff of skilled organic 
chemists, extensive production fa- 
cilities, and rigid. quality control 


have for a generation served the 
world’s laboratories with high-qual- 


ity organic chemicals 


For research, for analysis, and for 
industrial requirements, there are 


now some 3500 different compounds 


| that can be obtained through local 
distributors in most countries These 


firms will be glad to furnish you 
with full information and assist with 
your orders 


EASTMAN ORGANIC CHEMICALS DISTRIBUTORS 


AUSTRALIA 

H B Selby & Co Pty Ltd 
254A George Street 
Sydney, NS W 

H B Selby & Co Pty Ltd 
393 Swanston Street 

P O Box 409G 
Melbourne, C1 


AUSTRIA 

Heilmittelwerke Wien GmbH 
1/40, Rennweg 12 

Vienna 

W J Rohrbecks Nachf 
Wehrgasse 18 

Vienna V 


BELGIUM 
Analis, S A 
14, Rue Dewez 
Namur 


DENMARK 

H Struers Chemiske Laboratorium 
38, Skindergade 

Copenhagen K 


FINLAND 

G W Berg & Co 
Fabransgatan 14 
Helsinki 
Havulinna Oy 

P O Box 468 
Helsinki 


FRANCE 

Touzart & Mahgnon 
3, Rue Amyot 

Paris V8 


GREAT BRITAIN 
Kodak Limited 
Kirkby 

Liverpool 


GREECE 

"Michael Ant Peracakis™ 
2, Gladstonos Str 
Athens 


HOLLAND 

N V Holland Indonesia Agenturen My 
HIAM 

139 De Ruyterkade 

Amsterdam C 


INDIA 

The Andhra Scientific Co , Ltd 
4, Blacker's Road, Mount Road 
Madras 

Raj-Der-Kar & Co 
Commissariat Building 

Hornby Road, Fort 

Bombay 


INDONESIA 

N V Chem calienhondel 
Rathkamp and Co 

18 Djalan Madja Pahit 
Djakarta 


ITALY 

Lepeht $ p A 

Via Carlo Tenco, 34 
Milan 


NEW ZEALAND 

Kempthorne, Prosser and Co's 
New Zealand Drug Company, Ltd 
P O Box 1495 

Wellington, C1 


Kempthorne, Prosser and Co's 
New Zealand Drug Co, Ltd 

P O Box 319 

Dunedin, CT 

NORWAY 

Nerliens Kemisk-Tekniske Aktieselskap 
Tollbodgt 32 

Oslo 

PAKISTAN 

Aznmc Scientific Works 
Nicholson Road 

Lahore 

PORTUGAL 

Sampaio Baptista & Santos, Lda 
Rua dos Correeiros, 113-3° 
Lisbon 

SOUTH AFRICA 

Kodak (South Africa) Limted 
“Kodak House" 

C/o Shortmarket and Loop Streets, 
Cape Town 

SPAIN 

Establecimientos Jodra 
Apartado 435 

Madrid 

Casimiro Busquets 

Paseo de Gracia, 11, 4°, 4a 
Barcelona 

SWEDEN 

Rudolph Grave A/B 

Box 3082 

Stockholm 3 

SWITZERLAND 

Dr Bender & Dr Hobein AG 
Rredilistrasse 15a 

Zurich 6 


Distillation Products Industries, Eastman Oiganic Chemicals Depa: tment, Rochester 3, N Y,USA 


LIE 


There are some 3500 


regularly supplied Eastman Organic Chemicals 


for science and industry 


Distillation Products Industries iso division of Eastman Kodak Company 
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For scientific 
electronics... 





Concordia Valves 


SOLENOID VALVES 
Temperature and Pressure 
CONTROLS 
Enquiries for special applications Invited 
JONES & STEVENS LTD. 


Long Lane, Littlemore, Oxford 
Tel : Oxford 77912 Cables Instruments, Oxford 







á 


In its most advanced form, specialised produc- 
tion in electronics today calls for the combined 
skill, knowledge and experience of a diversity 
of scientists and technicians and may employ a 
similar diversity of resources at the stage of 
physical interpretation, if the sum of this 


Officia! repairing agents 
intelligence 1s to result in the most efficient end in Great Britain for 


Cari Zeiss of Jena 





roduct. 
į Pl T € T Bausch & Lamb, USA P 
essey numberall these facilities, and many REP AIRS 
to ANY MAKE of 
others, as closely integrated parts of a single MICROSCOPE ; MICROTOME 
division — the Electronics Division — and are, MICROPHOTOGRAPHIC APPARATUS 


METALLOGRAPHIC APPARATUS, ETC. 


1 equen e to offer a rare 1f not unique 
n consequence, abl * q Special apparatus made to customers’ designs or instructions 


service to manufacturers for the limited or B. COOK & S. PERKINS 
quantity production of their products, Cane resto snes ee 


Among those renowned organisations 





which have current contracts with Plessey are 
imcluded BTH, Decca, IAL, Kelvin Hughes, T. h C H A DW l C K 
Marconrís Wireless Telegraph Company Ltd., DE 

and Laurence Scott & Electromotors Ltd. The ideal microsco pe k ADVANCED 


* x 75 or x 150 
X*ILLUMIN- 
ATED 













for low power work in 


one qUAN ti ty or education and industry 
specialised production |" TL 


CHADWICK illuminated microscope 
b departa from the traditional pattern 


* LOW PRICE 


by its advanced design It incor- 
porates new illuminating features 
which will be standard on most 
microscopes in the future Magni- 
fication x 75 or x 180 Other 
optical equipment avail. 
able for different magni 


Plessey pe ee 


gladly sent on request. 
PRICE 
ELECTRONICS DIVISION £12 12s. Od. 
TELEPHONE VALENTINE 8855 
THE PLESSEY COMPANY LIMITED 


i 
Nr © ~~, ESTABLISRED (m 
ILFORD ESSEX ; / opni 





q  ENBEECO HOUSE, ROGER ST. GRAYS INN RD, WC. 
PES E 


T PELEPHONE CHANCERY 5614 (3 [M 7 mucus. LUI TORD. Pacer LONDON ~ 
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Secondhand Bargains Beck Laboratory, £48 iOs , 
Zeiss, 3 eyepteces, 3 objectives, £33 10s , Watson 
‘Service,’ 2 objectives, £28 10s , Spencer, Labora- 
tory, 3 objectives, £42 10s, CT & S Medical, 2 
objectives, £22 10s , Watson “Kima,” 2 objectives, 
£22 10s, Baker, Laboratory, £52 10s. Beck 
47C Qa), £45 10s , Swift, Botanical, 2 objectives, 
£8 105 , Beck Medical, 3 objectives, £32 10s 


‘AGLA? 


MICROMETER 
SYRINGE 


ze SY apvoternear te 
AU QUACS. FUILAMEUC THS qnit ROTMES Yur DAFT asm CI8362 30 ———— 
SUPFLISRS OF PEOTEGSAPRIC TQOIENERT 





A precision instrument 


capable of measuring 
mo YAYGO 


Special & Standard. Saentife-Apparatus & Glassware 


MARK 
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accuracy of + 0 00005 mil. 
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AN ELECTRONIC PRECISION THERMOSTAT BY | Z'uelden. 


INSTRUMENTATION 





Mm RESPONSE Two seconds far. temperatures ` 
‘below 250°C: Up to 7. seconds . for, maximum” 
mperature óf 500°C: i : 


; TONG TERM ACCURACY *: ‘Operate 
i * temperature’ change with-first-class repr'od, 
Long-life" resistance therinometer balbs, ' inter- ' 
3 neha Without: re-calibration , 


^ SIMPLE, -ROBUST, oime RE Seii 
„bulb, sheaths, ` «robust telay/. contacts, = ro) 
‘houging. 


EX REASONABLE cos ; 


initial cost. .- 








This instrument is designed for use in applications necessitating 
very accurate temperature control and for such normal purposes as 
oven and waterbath control It provides warning of deviation from 
the pre-set temperature and/or on/off electrical control Good 
delivery can be offered Please ask for leaflet 219FE for ranges 
available, etc Other temperature instruments, recorders, controllers, 
etc , are described in publication 209FE 


: FIELDEN ELECTRONICS LTD - WYTHENSHAWE - MANCHESTER 
INSTRUMENTATION | Telephone. WYThenshawe 3251 (4 lines). Telegrams HUMIDITY, MANCHESTER 
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Our experience is always available to 

assist in the selection of suitable 
, microscopes. 

We are agents for all the leading makers 


Makers of Industrial 
Filtering and Absorbent 
Base Papers 


Orders and enquiries to 


TECHNIGAL PAPER SALES LTD. 
9, Bridewell Place, London, E.€.4 
Telephone CENtral 9833 


We also supply 
Stains and Reagents for Microscopy 
General Laboratory Equipment 
Glass and Porcelain Ware 


Experts in Microprojection 
Catalogues on Application 


*Postlip' Papers are made by 
EVANS, ADLARD & CO., LTD. 


FLATTERS & GARNETT LTD. 


Microscopists & Scientific. Instrument Makers 


309 Oxford Road, Manchester 13 


Over 50 years' Service to Microscopy Est [901 


q Write to Dept. 3Q for 
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. . . individually planned and designed for 
their particular purposes Over half a century 
of widespread experience of different types of 
Laboratories enables us to offer suggestions 
and designs based on the best of present-day 
developments 7 


Our Technical Department 1s always available 
for free consultation and advice 


Some Laboratories recently equipped by us: 
Production .......... J. Lyons & Co, Ltd. 
Bouttne ........ . . Express Dary Co, Ltd. 


Research, Routine, etc, . .. Glaxo Laboratories 
Ltd. 


Chemical.... University College, London 





With acknewledgments to Glaxo Laboratories Ltd. 
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Lighting for High-speed Cinematography 


For the illummation of small areas for brief 
periods at extremely high brightness levels, the 
CINE-FLASH provides accuracy of control and 
repeatability of results, and produces the minimum 
of heating 





SPECIFICATION 


Licut Source Mazda mercury-cadmium discharge lamp, 
continuously rated at | KW, with special electrodes per- 
mitting it to be flashed at very high power for short periods 
Lamp Firminc Parabolic reflector, 13 ın dia , with alterna- 
tive diffusing glasses giving either a narrow or wide angle 


CoNrROL Unir Designed to operate one or two lamps, 








3 


each at 
3 KW for 5 seconds, 
» 5 KW for 2 seconds, or 
10 KW for 1 second 
s The circuit includes also high-voltage impulse ignition 
system, and provision for remote control 
RECTIFIER For operation on A C, a 3-phase mercury 
rectifier 1s provided 
ILLUMINATION DATA The following intensities are typical of 
the results attamed by each lamp at the 10 KW ` loading 
(at other settings the illumination is proportional to the 
wattage) 
Wumuination at — Dia of spot to 
Distance centre of spot, 70% of maximum 
i (t) foot-candles intensity (in ) 
With normal 4 150,000 10 
J, 1 diffusing glass 10 30,800 15 
- i 30 2,700 32 
4 f / * Whth wide di- 4 16,500 33 
po NR 7 yf vergence glass 10 3,370 50 
a AA. NA l 30 300 106 
MOLE-RICHARDSON (exciaup) LTD. 
Chase Road, Telephones . ELGar 6834 (5 lines) 


London, N W.10 Cables Molereng, London 
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Fine Quality I 7-Jewel. 
CHRONOGRAPH 


Stainless Steel Case 
Model W.C 2. 


Beryllium alloy, non-magnetic 
overcoil balance spring, tem- 
perature variation producing neg- 
ligible effects Safety device to 
eliminate effects of shock on 
balance spring The balance 
assembly is supported between Bi 
shock-proof bearings 4 
The entire movement embod a E 
the latest technical immprove- 
ents £30 5s. 0d. $ 
Also available as Model W C 2a 
in stainless steel moisture-proof 
case £34 Os. Od. 
Further particulars of these and 
other first-quality watches, chrono- 
graphs and stop watches, are 
given in our new catalogues, copies 
of which will be gladly sent on 
request, 
era repairs 







Certification 


N CAMERER CUSS 


Timing service 





Y Timing Division 
Makers of Good Clocks & Watches since 1788 
AT 
NEW OXFORD STREET, LONDON, W.C.3 
MUSeum 8968 /9 


Our only other address 91 Kingsway, W C2 
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W MODEL MICROSCOPE 


The pre-eminent instrument Integral illumination 
Pre-centred condensers Immediate change from 
bright field to phase contrast Optovar magnifica- 

tion changer 2 


DEGENHARDT & CO., LTD. 


32 MADDOX STREET, LONDON, W 1 
Mayfair 6639 
Sole Importers for Gt Britain and N Ireland 








SINGER MICROMANIPULATORS 


(patent applicauon 11559/43 Foreign patents pending) 


Add this skilled worker to As described by Barer and Saunders-Singer, Q J M S., Vol. 


your laboratory staff... 


If you manipulate glass, you need the Scorah Oxy-Coal-Gas 
Blowpipe—the Blowpipe that gives the right size flame by a 
simple turn of the turret It 1s the most efficient Blowpipe 
ever produced, and once installed in the laboratory will be 
in constant use It will render instant valuable service in 
making that new idea or gadget, modifying existing apparatus 
or repairing the little casualties Your staff will have the 
opportunity to develop skill m handling ‘Pyrex,’ ‘Phoenix’ 
or ‘Hysil’ with a tool specially designed to change glass- 
blowing from a frustration into a fascination. For the more 
expert it provides much greater speed on the job, plus 
certamty and mastery via smoothly burning, quiet, stable 
flames of just the right size for the work 1n hand. 


Send for descriptive 
leaflet 





44,NORTHFIELD AD. 


BIRMINGHAM, 30. 
phone; KINCS NORTON 1885 


AD. SCORAH vc 





89, pp 439-74, Dec 1948 
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SINGER INSTRUMENT COMPANY LIMITED 
Fountam Court, 83 London Street, Reading, Berks, England 


Manufacturers also of the Singer Microdissectors 
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Manuf acturers of Gl a S S Chance Veridia (regd ) precision 


$ bore glass tubing 1s made with bore 
optical elements for T b , diameters ranging from 
. u ing 004mm to 345mm The 
laboratories and " variation from the nominal bore 
Wit diameter does not exceed + 0 01mm 
(0 0004”) Veridia tubingis made from 
"Uu heat resisting glass of low 
p rec I S 10 n thermal expansıon 
(A leaflet giving details 
of standard sizes and lengths 


hore aaa 1s available on request ) 
Optical Works— (hance. -VER IDIA ; 
5-21, High Friar Street, glass Tubing 


Newcastle upon Tyne, 1 
Tel 2-4005/6 


instrument makers 
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M. Bender (Northern) Ltd. 





CHANCE BROTHERS LTD, Smethwick 40, Birmingham 
London Office 28 St James's Square SWi 
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SENSITIVE 


PRESSURE SWITCH All Glass Requirements for Scientific 


Instrument Manufacturers and 
Research Workers 


@ SHEET & PLATE-GLASS—cut and 
ground to exact dimensions 


LENSES, PRISMS & FLATS—to any 
standard of accuracy 





SEES MIRRORS—back silvered and front 
The Type PV/LI pressure/suctlon switch operates in the surface aluminised, etc 
range from 1 in. to 10 in. wg, and may be used with non- 
corrosive gases or liquids in ambient temperatures up to BLOOMING of optical components 


{20°C The instrument uses a large bellows as the pressure 
sensitive unit, which Is coupled through suitable linkages to 


- a heavy duty mercury switch C. J. WHILEMS, LTD. 


A catalogue describing the switch shown above and ILFORD OPTICAL WORKS 


other models is available on request FOREST ROAD, BARKI NGSIDE, 
; ESSEX 
DELTA TECHNICAL SERVICES LTD 
FAIRFIELD ROAD . KINGSTON-ON-THAMES . SURREY Telephone : HAlnault 5454-5 


TEL. KiNgston 9568-9 
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ne | BRIDGE 
Similar to the Cambridge **Rocker," Details in our new CAMB : 


but for cutting sections down to AENSTRUMENTZCO:LTD: 
00001 mm thin. Specially suitable SHEET No. 293-N ERE PLACE LONDON SW 
for high-power microscopy. May we send a copy? WORKS LONDON à CAMBRIDGE 


Ask also for details of the new ULTRA-FINE SECTION MICROTOME cutting sections 0 000025 mm., for 
use with the ELECTRON MICROSCOPE 
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| Wild-Barfield, the largest manufacturers of 

i laboratory muffles, produce four standard models 
which will meet most requirements 

| Precise temperature control is possible with these 
| muffles, thus allowing laboratory processes to be 
i undertaken with great accuracy 
Operating temperature 
| up to 1000°C The 

| chamber sizes are from 
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The headband magnifier which 1s illustrated 1s 
one of the 200 different types described in our 
free booklet, * Magnifiers and Visual Aids” 
Hand reading glasses, watchmakers’ eyeglasses, 
triple achromatic loupes, illuminated stand mag- 
nifiers, telescopic spectacles all are included 


8" x 3" x 3" to 
19" x 73" x 5" 
Single or twin tube and 
high temperature 
muffies are also avail- 
able Full details will 
gladly be supplied 


Please ask us to send a copy. 


RAYNER : 


100 NEW BOND STREET, LONDON, W 1 
Telephone GRO 5081 
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m the figure were determmed by mspection of the 
time-record of the temperature gradient 
When heating 1s applied at the mrtial state of zero 
gradient, the adverse temperature gradient builds 
~ up gradually and follows characteristic trends m the 
conductive and convective regions of heat transfer 
respectively In the conductive region, the tempera- 
ture gradient reaches a certam hmrtmg value and 
remains at that value for contmuous heating In 
the convective region, the temperature gradient 
reaches a peak value, then breaks into oscillation 
around a slightly lower value. 
In both regions of heat transfer, empirical linear 


. relations between the heating-rate and the tempera- 


ture gradient were obtamed by various experi- 
menters559, Therefore, the transitional region was 
defined by the obvious deviation from the lmear 
relationship, and the record of non-oseillatory 
breakdown 

Smce the intensity of the magnetic field varied 
considerably withm the region occupied by the con- 
tamer from 1,250 gauss near the outer radius of 


' eylmder to 1,750 gauss at the top and the bottom, 


this transitional region most probably 1s due to the 
Pad onset of convection m weaker parts of the 
e 

The results of the expermnent, m terms of the 
critical Rayleigh numbers, are shown in Table 1 for 
four different depths of the mercury layer, where 
the values of critical temperature gradient for 
the non-magnetic case were evaluated from the 
value of the critical Rayleigh number of 1,708 It 
may be noted that the boundary conditions that 
actually obtamed are those for two mgid surfaces, 
because of the presence of a contammant film on 
the top surface of the mercury 

These values of the critical Rayleigh number 
practically comeide with the theoretical values given 
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Table 1 
For Qo Critical | Measured cmt- | Critical tempera- 
Depth H Ravleigh | ical gradient | ture gradient for 
tem ) 1,500 number temperature non-magnetic 
gauss obtained (deg C [em ) | case (deg C /em ) 
30 12x10 | 1 38x105 0 478 592 x10? 
40 2 2x10! | 249x105 0 273 188 x10 
50 34x10* | 3 32x105 0 171 0 763 x107? 
60 49x10* | 5 42x10* 0 117 0 371x107? 





by Chandrasekhar as seen in Fig 2, where the 
estimated average intensiby of the magnetic field of 
1,500 gauss ıs used for Q It 1s particularly strikmg 
that, in spite of the difficulties associated with the 
non-uniformity of the magnetic field, the theoretical 
slope is closely approximated by the four points m 
Fig. 2 Thus the experment verifies the predicted 
inhibition effect on the onset of convection m an 
electrically conductive liquid under an external 
magnetic field 

The devails of this work will be published elsewhere. 
The encouragement and guidance given by Prof. S. 
Chandrasekhar and Dr D Fultz are acknowledged , 
thanks are also due to Prof M Schem and Dr C. M. 
York for the use of the magnet. The mvestigation 
kas been made possible through support and sponsor- 
ship extended by the Geophysics Research Division, 
Ai Force Cambridge Research Center, under a 
contract. {Dec 18 
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Chem and Phys , 28, 62 (1901) 

* Rayleigh, Lord, Phi Mag , (6), 82, 529 (1916) 

* Jeffreys, H , Phil Mag, (7), 2, 833 (1926), Proc Roy Soc, A, 118, 
195 (1928), Proc Camb Pii Soc 26, 170 (1930) 


« Pellew, A , and Southwell, R V , Proc Roy Soc , A, 176, 312 (1940) 
5 ieri R J, and Milverton, S W, Proc Roy Soc, A, 152, 586 


*Malkus, W V R, Proc Roy Soc (in the press) 
* Chandrasekhar, S , Phil Mag, (7), 48, 501 (1952), 45, 1177 (1054). 
? Frenzen, P, and Nakagawa, Y , T'ellus (in the press) 


` 


STRUCTURE OF THE ISOMERIC 2:4-DINITROPHENYLHYDRAZONES 
OF SOME ALPHA-KETO-ACIDS IN RELATION TO THEIR 


INFRA-RED SPECTRA 


By Dr F. A ISHERWOOD 


Low Temperature Station for Research in Biochemistry and Biophysics, University of Cambridge, 
and Department of Scientific and Industrial Research 


AND : 
R LUMLEY JONES , 


Edward Davies Chemical Laboratories, University College of Wales, Aberystwyth 


HE discovery that each «-keto-acid could give 
two 2 4-dmitrophenylhydrazones has already 
been deseribed m connexion with the separation and 
‘analysis of mixtures of pyruvic, oxalacetic and 
a-keto-glutaric acids on paper chromatograms!. The 
two hydrazones obtamed from each a-keto-acid were 
provisionally regarded as stereoisomers about the 
—C=N— lmkage, though it was not possible 
definitely to identify the individual isomers as ces or 
trans. The Rr values did not bear any simple 
relationship to each other, such as might have been 
expected by analogy with the separation of diastereo- 
isomeric sterols on alumma? In fact, they varied so 
widely with the a-keto-acid and the nature of the 
chromatographic system that the presence of steric 
factors other than czs-tians isomerism was suggested. 


The present study was undertaken m order to 
provide confirmatory data for the structural assign- 
ment of the hydrazones as geometrical isomers and. 
to elucidate the nature of the steric factors which 
affect the chromatographic properties of the isomers. 
For this purpose 20-30 mgm. of the 1somerie hydra- ` 
zones were separated on paper chromatograms, usmg 
paper which had been buffered to pH 8 0 (for con- 
ditions see ref 1) The Separated hydrazones were 
extracted with 0 2 M sodium bicarbonate, and under 
these shghtly alkalme conditions were quite stable. 
To prepare the free hydrazones, the sodium bicarb- 
onate extract was acidified to pH 20 with dilute 
sulphuric acid and extracted with chloroform con- 
tammg 10 per cent ether The chloroform extract 
was dried over anhydrous sodium sulphate and then. 
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Wave-numbers (cm 7!) any bearmg on the mterpretation 
8,400 3,200 3,000 2,800 1,700 1,600 1,500 1,400 1,300 of the results, the fact has been 


Ing 1 Infra-red absorption spectra of 
(a) 2 4-Dimtrophenylhydrazine 
(b) Acetaldehyde 2 4-dimtrophenylhvdrazone 
(c) Pyruvie acid 2 4-dinitrophenylhvdrazone Pi 
(d) Pyruvic acid 2 4-dinitrophenylhydrazone (2) 


(e) a-Keto-glutaric acid 2 4-dimitrophenylhydrazone (1 
(f) a-Keto-glutaric acid 2 4-dimitrophenylhydrazone (2 


(g) Oxalacetic acid 2 4-dinitrophenylhydrazone 
(h) Anthranuie acid 
(k) N-2 4-Dinitrophenylanthranilie acid 


evaporated to dryness ın vacuo The hydrazones 
were prepared as rapidly as possible, and at no time 
were they subjected to temperatures above 15-20? 
Examination of their mfra-red spectra was complete 
within twenty-four hours of preparation Even so, 
the isomeric hydrazones of oxalacetic acid had become 
mter-converted sufficiently for the spectra to be 
indistinguishable. In the case of pyruvic acid, the 
change was sufficiently slow not to mterfere with the 
interpretation of the results (equilibrium was not 
reached even after three to four weeks at room 
temperature). The hydrazones of a-keto-glutaric 
acid were stable 

The infra-red spectra were all obtamed with the 
substances in the solid state and ground with a surb- 
able quantity of hquid paraffin to form a mull. 
Where absorption of the paraffin was too strong for 
the detection of bands due to the compounds bemg 
studied, hexachlorbutadiene was used instead?. The 
instrument used was a single-beam infra-red spectro- 
meter fitted with a rock-salt prism It was very 
carefully sealed, mamly by means of high-vacuum 
wax, until the flow of a litre or so of nitrogen through 
the apparatus from a cylinder of compressed gas was 
enough to reduce the water-vapour content to a few 
per cent of the original. 

The infra-red spectra were naturally of some com- 
plexity. The details of each compound, anthranihe 
acid, N-2 4-dmitrophenylanthranile acid, 2. 4- 
dinitrophenylhydrazime and the 2 4-dmuitrophenyl- 
hydrazones of acetaldehyde, pyruvic acid (1 and 2), 
«-keto-glutaric acid (1 and 2) and oxalacetie acid 
(mainly 2) are given semi-diagrammatically m Fig. 1. 
The height of the vertical hnes, which represent 
absorption bands, 1s a measure of the intensity of 
the bands (per cent absorption). The only drawback 
to this method of presentation 1s that shoulders on 
the sides of mam absorption bands appear as distinct 
peaks. However, where this has occurred and it has 


indicated in the text 
A brief mspection of the structure 


of the compounds, assummg them -~ 


to be geometrical isomers, sug- 
gested that interaction mught be 
possible between the carbonyl of 
the carboxyle acid group and 
the immuno group attached to the 
aromatic rmg Such interaction 
might well affect the  absorp- 
tion bands of both the car- 
bony] group and the immo group 
In the present study, atten- 
tion was focused more particularly 
on the nature of the absorption 
arising from the stretching of the 
carbonyl link, because the bands 
attributable to this cause are 
characteristic and occur in a part 
of the spectrum which 1s free 
from interference due to the 2 4- 
dinitrophenylhydrazine residue 
(compare with the, spectra of the 
free hydrazme and acetaldehyde 
hydrazone). An additional advant- 
age is that the position of the car- 
j bonyl frequency is not appreciably 
modified by differences ın crystalline 
form The positions of the ab- 
sorption bands arising from the 
stretching of the mmo link were obscured by un- 
certamties in the calibration of the mstrument and 
the relatively poor resolution obtamed with the rock- 
salt prism 1n this part of the spectrum The spectrum 
of each compound will be discussed m turn 

Pyruvic acid 2 4-denetrophenylhyd: azone (1), Rr 0 6 
on paper buffered to pH 8 0 (cf ref. 1), melting pomt 
208° (decomp ), Amex 380 mp m 02 M sodium 
bicarbonate, gives very little red colour with 1-1 5 N 
sodium hydroxide (0 001 M) 

The compound gives rise to two absorption bands, 
at 1,722 and 1,672 cm~-1 That both these bands are 
associated with the carbonyl lmkage 1s borne out by 
the fact that they disappear m the spectrum of the 
sodium salt The presence of a subsidiary band at 
1,672 cm.-! suggests that some form of chelation 
has taken place m a substantial proportion of the 
absorbing molecules Whereas normal saturated 
aliphatic acids absorb strongly m the region 1,726— 
1,700 cm.-1 m the solid state, 1t has been shown by 
Flett? that, m a significant number of cases where 
chelation can occur between the carbonyl hnkage 
and an amino or mmo hydrogen, absorptions occur 
below 1,680 em -1. 

In order to supply confirmatory evidence, the 


spectra of anthranilic acid and its N-2 4-dimtro- ' 


phenyl derivative were obtained. These molecules 
give rise to single absorptions at 1,667 and 1,679 
em -! respectively, from which it may be deduced ` 
that chelation 1s complete This would be facilitated 
by the proximity of the carboxyl and amino (or 
imino) groups The actual positions of the bands 
may not be strictly comparable, due to the possibility 
of conjugation between the carbonyl lmkage and the 
benzene ring Taking the structure normally assigned 
to the hydrazones of a-keto-acids, the most hkely 
explanation of the occurrence of the band at 1,672 
em ~! m the present isomer 1s that hydrogen bonding 
occurs between the hydrogen of the mmo group 


4 


N 


* 
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5 The spectrum is chaiactermed by the appearance 
(I) qi) of an intense absorption at 1,707 cm.-! which is 


of the 2: 4-dinitrophenylhydrazmee residue and "the 
carbonyl oxygen of the carboxyl group (see I). 

Pyrumeo acd 2 4-dunitrophenylhydrazone (2), Ep 
0:4, melting pomt 210° (decomp.), Amax 370 my 
m 02 M sodium bicarbonate, gives a character- 
istic red colour with 1-15 N sodium hydroxide 
(0 001 M) 

The spectrum 1n the carbonyl region 18 characterized 
by the appearance of a strong absorption band at 
1,726 cm ~ together with a very weak absorption at 
1,676 cm.-1. It 1s highly probable that this absorption 
arises from contammation with a trace of the other 
isomer. The absence of a band of any appreciable 
intensity below 1,680 cm -+ precludes the possibility 
of any form of chelation m the molecule, and the 
value (1,726 cm.-3) of the carbonyl frequency 
eluminates the possibility of rng formation with the 
resulting modification of the carbonyl group. The 
structure would be represented by (II) 

These structures (I and IY) are consistent with the 
other properties of the compounds The melting 
pomt of (1) 1s shghtly lower than (IT), though this 1s 
scarcely significant because melting pomts accom- 
panied by decomposition are not very characteristic 
and in addition there is a marked mter-conversion of 
such isomers at the melting pomt®. The sodium salts 
of (I) and (II) will have the same configuration, but 
without the hydrogen bond between the mmo group 
and the carbonyl group The higher Ep value of the 
sodium salt of (I) on paper chromatograms is a 
reflexion of the steric interference of the neighbouring 
phenyl group on the ability of the 1onized carboxyl 
to attract water molecules and become incorporated 
in the water—cellulose complex?. Such steric factors 
are not present m (II) The higher Amax of (I) m the 
ultra-violet as compared with (II) 1s probably due to 
the stabilization of an excited state such as (IIT), as 
a result of electrostatic attraction (cf Ramurez and 
Karby'*) 

The deep red colour given by most 2 4-dinitro- 
phenylhydrazones of ketones m alkali 1s probably due 
to the attack by an OH-— to give a compound such 
ag (IV) (or resonance form) In the case of (I) the 
approach of the OH- is hindered by the proximity of 
the ionized carboxyl group, and little or no red colour 
is formed. (II) gives the usual red colour. 

a-Keto-glutarw acid, 2 4-denitrophenylhydrazone (1), 
Rp 0 28, melting pomt 145° (decomp ), Amax 387 mp 
m 02 M sodium bicarbonate, gives a weak red 
colour with 1-1 8 N sodium hydroxide (0 001 M). 


CH, 
b 
of > AR rd 
-0 Nts = 
VA <> + " 
H 0 


flanked by a shoulder at 1,724 cm -! and a subsidiary 
peak at 1,673 cm-! The band at 1,707 cm -! corre- 
sponds to the smgle band shown by the higher 
members of the aliphatic dicarboxylic acids series at 
about 1,700 em-1. Oxale and malonie acids give 
rise to two carbonyl absorptions, but they are 
anomalous. The other two absorptions, at 1,724 
em -! and 1,673 cmt, lie 1n exactly the same positions 
as the absorptions of isomer (I) of pyruvic acid. This 
would seem to indicate a similar type of structure to 
that postulated for the pyruvic isomer (I). 

«a-Keto-glutarie acid 2 4-denitrophenylhydrazone (2), 
Rp 0 16, melting pomt 215° (decomp ), Amax 377 my 
m 02 M sodium bicarbonate, gives a moderately 
strong red colour with 1-1 5 N sodrum hydroxide 
(0 001 M) 

As 1n the case of the faster moving derivative, this 
compound gives rise to an mtense band centred at 
1,705 cm.-! The shoulder to this band at 1,717 cm.) 
and a weaker peak at 1,682 cm.-! point to a lower 
degree of hydrogen bondmg, since they are separated 
by 35 cm -! instead of 51 em.-! as m the faster moving 
compound. The hydrogen bond 1s possibly between 
the carbonyl of the carboxy] farthest away from the 
hydrazme residue and the mmo hydrogen, thus 
suggestmg that an 8-membered rmg 1s present. 

The other properties of these compounds agree 
with the conclusions drawn from the infra-red study 
As m the case of pyruvic acid, the ces isomer ((I) m 
the case of pyruvic acid) has the lower melting point, 
higher Amax, and gives a rather weaker red colour 
with alkali. The red colour of both isomers 1s weak 
compared with that of pyruvic acid (II), and this 
may be ascribed to the effect of the 1onized carboxyls 
near the phenyl group shielding 16 from attack. The 
hugh Rp value of the cs isomer 1n solvents contammg 
large amounts of ammonia may be ascribed to the 
fact that the free carboxyl m this case is very weak 
(pK, about 6, the other has pK, about 3), and the 
ammonium salt ıs largely undissociated and therefore 
more soluble ın organic solvents 

Ovalacetrc acid 2 . 4-denutrophenylhydrazones. These 
were too unstable as the free isomers for detailed 
examination  Amax of the faster moving isomer as 
compared with that of the slower (Amax 385 and 
370 my m 0 2 M sodium bicarbonate respectively) 
suggested by analogy with pyruvic acid that it had 
the cs configuration 

We would hke to thank Dr Mansel Davies for 
reading the manuscript and Dr T. Swain for the 
suggestion regarding the use of hexachlorbutadiene 

The work described ın this paper was carried out 
as part of the programme of the Food Investigation 
Organization of the Department of Scientific and 
Industrial Research, [Oct 27 
1 Isherwood, F A, and Cruickshank, D H , Nature, 173, 121 (1954) 

2 Liebermann, S, Fukushima, D, and Dobriner K J Biol Chem, 
182, 299 (1950) 

? Ard, J A, Anal Chem , 95, 1743 (1953) 

‘Flett, M St C, J Chem Soc, 962 (1951) 

* Ramirez, F , and Kirb yXXATF, J Amer Chem Soc , 74, 4331 (1052) , 
75, 6026 01953), 76, foa? (1954) 
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The Edators do not hold themselves responsible 
for opwwons expressed by thew correspondents 
No notice 18 taken of anonymous communications 


Gas-Phase Chromatography 


Quire recently, papers have appeared describing 
im detail the process of gas-phase chromatography!-? 
Briefly, a sample of gas 1s jected into one end of 
a column packed, for example, with kieselguhr m- 
pregnated with a high-boilmg organe compound 
such as dinonyl phthalate, and a current of nitrogen 
1$ fed into the column to elute the sample Owing 
to the fact that various compounds diffuse through 
the column at different rates, the components of the 
mixture emerge diluted with nitrogen and can be 
identified mdividually. Generally, some physical 
property of the issumg gas, such as thermal con- 
ductivity, 1s measured, and & continuous record ‘of 
this property as a function of tume 18 obtained Each 
component of the mixture shows up as & separate 
peak and, from the time taken for rt to appear, 
identification can be made, the size of the peak 
provides a measure of the concentration Unfortun- 
ately, detectors dependmg on thermal conductivity 
vary widely m sensitivity for different gases, and 
the maximum sensitivity obtamable for many gases 
13 not very high 

To extend the field of usefulness of gas chromato- 
graphy, the need for a more umform and more 
sensitive means of detecting each component as 1b 
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Fig 2 Chromatograms of cylinder ethylene 9 0 ml of sample. 

Nitrogen flow, 25 ml/min (a) Column temp, 20°C, at start, 

nang to 45°C after 3 5 min, 10-em cell m gas analyser, 

sensitivity full scale for 0 06 per cent carbon dioxide (5) Column 

temp , 20°C, at start, namng to 45? © after 2 5 umn , i-cm cell 

in gas analyser, sensitivity g ane for 0 6 per cent carbon 
joxide 


emerges from the column has become apparent, and 
the mfra-red gas analyser appears to meet these 
requirements in many cases For mfra-red absorbing 
gases, 15 would suffice to use a detector in the mstru- 
ment sensitive to all the compounds present m the 
sample, but still the sensitivity to various com- 
pounds would vary somewhat, and also adequate 
sensitivity might be difficult to obtam In the case 
of organic gases and vapours, these difficulties are 
readily overcome by passing each compound as ıb 
comes from the column through a tube contammg 
copper oxide heated to dull redness, or other sut- 
able oxidizmg agents, to convert the carbon to 
carbon dioxide and any hydrogen to water vapour. 
These gases are then passed through an infra-red gas 
analyser provided with a detector sensitive to carbon 
dioxide, and as each component emerges from the 
column and passes into the instrument after oxidation, 
an indication on the output meter 1s obtamed. This 
procedure (patent apphed for) has the followmg 
important advantages 

(1) Very high sensitivity is obtamable, smce 
there is no difficulty in obtammg full scale for 
0 01 per cent of carbon dioxide in nitrogen when 
using a 30-em absorption cell. 

(2) The gas from the hot copper oxide need not 
be specially cooled, since the rate of flow is so small 
that natural cooling is adequate 

(3) Water formed m the combustion may condense 
or pass through the gas analyser as vapour. Gross 
amounts should be removed to avoid loss of carbon 
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dioxide, but the mstrument 1s unresponsive to water 
vapour and careful drying 1s not required. 

(4) Assuming that the gas analyser has been 
calibrated for earbon dioxide, the sensitivity $0 any 
other organic gas after combustion 1s sunply pro- 
portional to the number of carbon atoms m the 
molecule. ° 

To illustrate the power of the method, chromato- 
grams of methane and ethylene were obtained using 
a column made by packing a 30-cm. length of glass 
tubmg, 4 mm. bore, with activated charcoal’. The 
column was enclosed m a water jacket which could 
be heated electrically, and nitrogen was allowed to 
flow through the column contmuously at the rate of 
26-30 ml/min, a pressure head of 13 cm. mercury 
being required to maintam this flow. Approximately 
10 ml of sample gas was mjected from a gas burette, 
the flow of nitrogen bemg interrupted for a few 
seconds while this was done. 

Fig 1 shows chromatograms of methane (said to 
be 99 9 per cent pure by the suppliers), with and 
without the addition of 0 108 per cent by volume of 
ethylene No impurity ıs disclosed m the methane 
except 0 15 per cent of ethylene. Fig 2(a) shows a 
chromatogram of ordmary cylinder ethylene, the 
presence of carbon monoxide, methane and carbon 
dioxide are clearly mdicated Fig. 2(b) was obtamed 
under sumilar conditions except that the path-length 
of the sample cell m the gas analyser was reduced 
from 10 cm. to 1 cm. Thuis has the effect of reduemg 
the sensitivity to & considerable extent, but dis- 
crimination is improved, and the carbon monoxide 
and methane peaks are clearly separated- Higher 
hydrocarbons are well displaced from the ethylene 
peak, but were not present to any appreciable extent 
m the two gases tested. 

There 1s an optimum length of absorption cell in 
the infra-red gas analyser for each compound, de- 
pending on the time taken to remove ıb from the 
column. For maximum sensitivity, the volume of the 
sample cell should equal approxmmately the total 
volume of nitrogen required to sweep the gas in 
question from the column, a longer cell merely 
broadens the band without mereasmg its height. 


A. E. MARTIN 
J Smarr 


Sr Howard Grubb, Parsons and Co., 
Optical Works, 
Walkergate, Newcastle upon Tyne 6. 


1 James, A T, and Martin, A J P, Biochem J, 50, 679 (1952) 
Bay, N H,J App Chem, 4, 21 (1954) 
3 Ray, N H,J App Chem, 4, 82 (1954) 


Permanent Dissociation of Sulphur Hexa- 
fluoride in Corona Discharges 


THe high dielectric strength of sulphur hexafluoride 
has been measured by various workers, and many 
reasons for its existence have been put forward 
Because of its good msulatmg properties, sulphur 
hexafluoride ıs now used extensively in Van de 
Graaff generators and in gas-filled cables. The 
following experiments were carried out to find what 
permanent changes m molecular pattern, if any, 
could be observed when a corona discharge was run 
m sulphur bexafluoride and the products exammed 
with a mass spectrometer. Clearly the results would 
be of mterest m piactical cases where corona dis- 
charges are present 
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- Table 1 
Ton Relative abundance Ton Relative abundance 
SF,* 100 SE 34 
SE,t 93 SF+ 83 
22 8 F+ 13 





There appear to be no published mass spectrometer 
studies of the permanent products of dissociation m 
electrical discharges in  complex-attachimg gases 
Schumb, Trump and Priest? passed corona and spark 
discharges through sulphur hexafluoride, noted pressure 
changes, as previous workers had done, and showed 
that potassium hydroxide solution dissolved some 
of, but not all, the dissociation products It was 
suggested that the soluble gases were lower fluorides 
such as SF,, SE, or S,F, The pressure of sulphur 
hexafluoride was slightly greater than atmospheric, 
and corona discharge ran for periods of 50-200 hr 
with currents in the range 50-200 microamp 

The relative abundances of the positive 10ns formed 
by electron bombardment in sulphur hexafluoride were 
determuned using a 60° Nier-type mass spectrometer 
The sulphur hexafluoride, at a pressure of about half 
an atmosphere, was contamed m a small glass dis- 
charge tube (30 ce capacity) with pomt—pomt 
tungsten electrodes, the gap spacing being 1 3 cm. 
The relative abundances were determmed over a 
period of days for the same sample (Table 1), small 
beams of O,t, Na+, Hgt, Hgt* and H,O+ were also 
present 

The changes m abundance of the 10n species were 
investigated for three different values of discharge 
current No attempt was made to calculate accurately 
these currents, nor to have the same conditions of 
pressure throughout the three trials, as 1t must be 
stressed that the mvestigations were made to find 
in a prelhmmary sense the changes takmg place due 
to the discharge, rather than attemptmg an accurate 
quantitative mvestigation. After each of the three 
tnal runs, the tube was thoroughly cleaned with a 
hot concentrated solution of sodium hydroxide to 
remove the silicates formed as a result of the dis- 
charge. The first discharge was run at 0 40 m amp 
(pulse frequency ~ l/sec ) for 15mm No appreciable 
change was observed in the abundances given m 
Table 1 

The second discharge was run at ~ 60 m amp. 
(frequency ~ l/sec ) for two hours Mass spectro- 
meter mvestigations showed that no SF,t, SE,t, 
SF,+, SF,+ or SF+ were present, but that there was 
an increase m the intensity of the F+ beam, and 
beams due to SiF,t, SiE,t, SO,+ were observed 
together with other beams of as yet unidentified 10ns 

The vhid discharge was run at ~10 m amp. 
(frequency ~ l/sec) for 30 mm. Beams due to 
SF,+, SF,+, SE,t, SF,+ and F+ were observed, 
together with those found m the second run Several 
measurements of relative abundances were made and 
the mean values of these determmations and those 
for the undischarged sulphur hexafluoride are com- 
pared in Table 2 


Table 2 





Relatrve abundance 








Ton 
Before discharge After discharge 
SE,* 100 100 
} SF,* 93 95 
SE, 22 8 24 
SE. 34 28 
F+ 13 400-1,000 





424 


From these experments, ıt is seen that under 
certain discharge conditions a change in the ion 
species of sulphur hexafluoride ıs observed, as would 
indeed be expected Although no attempt has been 
made to carry out a mgorous investigation, we have 
established the fact that appreciable permanent 
molecular dissociation accompanies the discharge, as 
Shown by the increase m the F+ abundance m runs 2 
and 3. This morease in F+ 18 to be expected, as the 
final products should clearly be sulphur and fluorme, 
but the completeness and speed of the reactions lead- 
ing to the formation of fluorme are surprising. 

The merease m the abundance of SF,t is wn- 
expected, as 1t would be thought more hkely that the 
intermediate changes in the reaction SE, — S + 6F 
would mvolve changes m the relative abundances 
of SF,+, SF,+ and SF,t. 

Rosert THORBURN 


Department of Electrical Engmeerimg, 
University, Liverpool 
Nov. 11. 


t Schumb, Trump and Priest, Indust Eng Chem 41, 1848 (1049) 


A Molecular Approach to the Problem of 
Viscoelasticity 


As a first step, the type of material considered 18 
that coming under the generic heads of ‘paper’ and 
‘board’. These materials are made of cellulosic fibres 
which are filtered off as sheets from hquid suspensions 
and dried to give the final product. The bonds 
between the fibres are almost entirely made up of 
hydrogen bridges between cellulosic and hemi- 
cellulosic components. 

The rheological curve obtamed may be represented 
by Fig 1. The materiel has all the usual tume-effects 
of viscoelasticity. Under constant load ıt creeps, and 
under constant extension ib relaxes; consequently ib 
shows hysteresis, and the stress/stram curve is de- 
pendent on the rate of application of load or the rate 
of stretching. 


STRESS 


STRAIN 


Fig 1 Stress-strain behaviour of paper 

The theory proposed here is that when such a 
material is stramed by (8c), showing a stress, f, the 
energy mput (fèc) sumply goes to raise the hydrogen 
bond potential from — Uo at equihbrrum to (U = 
— Uo + 80) Taking infinitesimal quantities, then, 


(1) 


It only remains to select a function U(c) to evaluate 
-.-(1). The Morse! function, rearranged from its usual 
"form, 18 . 


f = dUjdc. 
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U = Us, [exp(— 2ac) — 2 exp( — ac) ] 
Thus, differentiatmg and expanding (2) gives 


(2) 


3 7 
f = 20° Uo [o — 5 20° +g aot ==] (3) 


= Ho — Ko! + -~--, 


where E = 2a7U, and K = 3a?U,. In these equa- 
tions Up» 1s m units of energy per unit volume, not 
per mole. 

Equation (3) not only fits the curves obtamed for 
these viscoelastic materials well, but also has the 
merit of depending on two parameters both of which 
Should be, m prmerple, deducible from non-rheo- 
logical data. Thus a can be evaluated rheologically 
as (2K/3H) or spectroscopically from the mfra-red 
absorption of cellulose. Rheological data give 
a = 16 8 + 3, whereas spectroscopy yields a = 
19 4 4 2. The agreement may be considered as not 
unsatisfactory. Physically a 13 connected with that 
compressional stram oë which is necessary to raise 
the hydrogen bridge potential from — Up» to zero, 
by a = (In 2/c*). Similarly, Uo 18 connected with 
the molar heat of dissociation of the hydrogen bond 
9o by [Uolpo] = E, where E 1s the number of moles 
of hydrogen bonds per cm ? of tested material which 
are subjected to stram 

According to this theory, time-effects are due to 
the fact that since the hydrogen bond 18 a weak Imk 
it breaks under stram. Thus R contmually decreases 
with time and the problem resolves itself mto a 
problem of chemical kinetics. Re-formation of che 
weak bonds gives rise to certam appearances of 
hardening under some conditions 

The choice of the Morse function for the bond 
potential 1s somewhat arbitrary, other functions 
have just as much justification. It1s a very convenient 
function for the purpose, but ıt suffers from one 
drawback. This function gives a maximum for f at a 
stram c = (ln 2/a). Thus 16 cannot be apphed for 
materials with a ~ 20 beyond a stram of 0-03 or 
thereabouts. For paper and board this 15 immaterial, 
as they normally break at lower strains, for other 
cellulosic materials this fact sets a lumitation on the 
theory and equations. Cotton yarn, for example, 
does not yield such useful results as paper and board ; 
probably other functions are required 

I am mdebted to Dr L Peters, of this Department, 
for many discussions and for the suggestion to use 
the Morse function. It 1s hoped to publish a more 
detailed treatment of this theory elsewhere. 

ALFRED H. Nissan 
Department of Textile Industries, 
University, Leeds 2. 
Nov. 8 


1 Morse, P M, Phys. Rev., 34, 57 (1929). 


Infra-red Absorption Spectrum of Fluoro- 
D pyruvic Acid 


Mager and Blank! have reported. the synthesis of 
fluoropyruvic acid and clam that ıts mfra-red 
spectrum shows an absorption band at 980 cm -}, 
which they assign to the C—F stretchmg vibration. 
This frequency 1s outside the range normally assigned 
to this vibration?, and differs markedly from that 
suggested? and afterwards found‘ for this vibration 
1n fluorocitrie acid 

An opportunity has recently occurred to examme 
a sample of nuoropyruvic acid synthesized by the 
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Fig 1 Upper spectrum, pyruvic acid, lower spectrum, fluoropyruvic acid 











route described!, and the mfra-red absorption spec- 
trum of the compound has been examuned Com- 
parison of its spectrum (Fig 1, lower) with that of 
pyruvic acid (Fig 1, upper) suggests that the band 
which should be assigned to the C—F stretching vibra- 
tion occurs at 1,022 em -*. This 15 within the accepted 
frequency-range for this vibration and 1s m close agree- 
ment with the frequency of the corresponding band 
(1,026 em -1) m the barrum salt of fluorocitmc acid 
The absence of a band at the clauned frequency of 
980 cm.-1, and the observation that the wave-length 
of the observed band is 9 78u, suggest that the 
previous authors may have madvertently quoted 
wave-length as wave-number. 

This note is published by permussion of the Chief 
Scientist, Mmuistry of Supply 

L C. THOMAS 


Chemical Defence Experimental Establishment 
(Ministry of Supply), 
Porton. 
Nov. 9 


1 Mager, J, and Blank, I, Nature, 173, 126 (1954) 


3 Bellam v,L J, “The Infra- red Spectra of Complex Molecules”, 270 
Gleihuen, 1955) 
* Peters, R A, Bufa, P, and Thomas, L C, Proc 


Wakehn, 

Roy Soc, B, 140, 497 (1952) 
‘Peters, R A, Wakehn, R W, Rivett, D E A, and Thomas, LC, 
Nature, 171, inl "tr9sg) " 


: Formation of Aquo lons 


Ix two publications on this general topic, Bjerrum 
and Jergensen!, and Jergensen?, have reported on 
the absorption spectra m ethanol-water mixtures of 
cobaltous nitrate, among other salts. They conclude 
from their results that the spectral changes observed 
are due primarily to exchange between alcohol and 
water groups on the cation They suggest ın par- 
ticularb? that the conclusions of Katzm and Gebert?, 
based on studies with varied solvents and experi- 
mental conditions, to the effect that the spectral 
changes between water solution and solutions im 
organic solvents are due primarily to cation-anion 
complex interaction are therefore ın error 

The imphestion of the Bjerrum-Jergensen mter- 
pretation 1s that the spectral effects discussed should 
be independent of the anion, when deahng with 
anions no more strongly complexing than nitrate 10n. 
In particular, ıt would be expected that cobaltous 
perchlorate should show the same effects, since 
perchlorate 1s notoriously a poor complexing anion. 

Fig 1 shows curves of optical density (1 cm. path- 
length) agamst wave-length for (a) aqueous cobaltous 
nitrate, (b) cobaltous mirate m ethanol, and (c) 
cobaltous perchlorate m ethanol. All three refer to 


the same concentration of cobalt (0 0199 M), and the ' 


two alcoholic solutions have the same water con-- 
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Co(NOglg In EtOH 


Co (Cl04)2 In EtOH 
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Wave-length (mu) 


Fig 1 


centration by Karl Fischer reagent titration (1 3 per 
cent). It 1s clear that the absorption of the alcoholic 
mitrate 1s more than four times that of the aqueous 
solution, whereas the perchlorate solution differs 
by less than 30 per cent from the aqueous spectral 
density. 

Since measurements on nickelous nitrate have also 
been cited?, we can furnish comparisons of per- 
chlorate and nitrate spectra for this case too (Fig. 2) 
Instead of makmg solutions of both salts, however, 
we have added a lithium mtrate solution to the 
perchlorate solution, to make certain conveniently 
that the metal 10n concentration is the same. The 
intensity relations are completely analogous to the 
cobalt situation, for both peaks of the nickel spectrum 
With copper?, there is a bigger difference between 
the aqueous and the alcoholic perchlorate spectra 
than for the precedmg (possibly related to a more 
ready formation of copper complexes with univalent 
anions) , but addition of hthium nitrate still mereases 
the optical density, and shifts the spectrum. 

We have also shown earlier? that shifts or intensity 
changes of the cobaltous nitrate spectrum larger than 
for ethanol solution are given not only ın the alcohols 
heavier than ethanol, but also m acetone, which by 
all criteria 1s recognized as a weaker electron donor 
than the alcohols. Finally, 16 has also been shown 
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in the cases of the nitrates discussed above that there 
1s a drastic alteration of the characteristic absorption 
of the nitrate 10n, when in alcoholic solution together 
with the cations listed, which 1s ascribable to some 
intense interaction such as would occur with complex 
formation?st, - 

It seems a rea8onable conclusion, the calculations 
of Bjerrum and Jørgensen notwithstanding, that the 
basic spectral alterations of the divalent cobalt, 
nickel and coppe: nitrates in ethanol solution are 
due to cation—anion interaction, and not primarily 
to water—alcohol replacement on the metal ion One 
might also raise a doubt whether this water—alcohol 
replacement hypothesis should be considered proved 
m other cases where the only evidence ig agreement 
by calculation}*. 

LEONARD I Karzm 
ELIZABETH GEBERT 
Chemistry Division, 
Argonne National Laboratory, 
Lemont, Illinois 


1 Bjerrum, J , and Jørgensen, © K , Acta Chem Scand , 7, 951 (1953), 
2 Jørgensen, © K, Acta Chem Scand, 8, 175 (1954) 

? Katzin, L I, and Gebert, B,J Amer Chem Soc, 72, 5457 (1950) 
*Katzn, L I, J Chem Phys, 18, 789 (1950) 


In the preceding letter, Katzm and Gebert are 
criticizing the conclusions drawn by us on the 
formation of aquo ions? The transition group 
elements were originally studied as nitrates m 
alcoholic solution, simce the nearly anhydrous 
alcoholic solutions of perchlorates are liable to ex- 
plode violently After the publication of the second 
paper’, we have used perchlorates and other non- 
complexing salts and found qualitative agreement 
with the new results of Katzm and Gebert We do 
not agree, however, with all the conclusions drawn 
from these observations 

At the maximum of the absorption band of cobalt- 
(II) salts with non-complexmg anions, the molar 
extmction coefficients e are about 60 per cent higher 
in nearly anhydrous ethanol than m water, and not 
30 per cent as measured by Katzm and Gebert ın 
07M water solution Since cobalt(II) perchlorate, 
p-toluenesulphonate and trifluoroacetate all show 
the same spectra in ethanol and the same changes 
on addition of small quantities of water, 1+ 1s most 
probable that these changes correspond to the real 
exchange of ethanol with water m the hexa- 
solvatized cobalt(II) ion, while we recognize that 
amon effects are superposed on the solvation effect 
by the much larger change in cobalt(II) nitrate 
solutions. Fig. 1 shows that cobalt(II) p-toluene- 
sulphonate has its mid-pomt of change by addı- 
tion of water (m our opinion the average formation 
of Co(H,0),(C,H,OH),++) at a water concentration 
of about 2 0.M at 25°C, and the corresponding 
value for the mitrate ıs 0 92 M2. 

The strongly coloured compound in nearly an- 
hydrous solutions of cobalt(II) nitrate 1s presumably 
not an electrostatic associate with the nitrate ion 
outside the solvation shell. Recently, the crystal 
field-theory has been applied to the absorption 
spectra of the transition group ions*»*. Tt 1s umprob- 
able that long-range effects will be observable in 
the spectra, and nitrato-complexes usually have their 
bands at shghtly shorter wave-lengths than the 
correspondmg aquo ions Expermentally, the 
electrostatic associates, which undoubtedly exist m 
cobalt nitrate solutions m carbon tetrachloride with 
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Fig 1 Molar extimction coefficient of cobalt(II) p-toluenesul- 
phonate at 520 and 500 my as a function of the water concentration 
CH0 on a logarithmic scale 


Coo = 0 006 M (open circles) and 0 06 M (filled circles) 


* some water and ethanol, have been found? to have 


nearly the same spectrum as tbe pure aqueous 
solutions. 

Fig. 2 shows the molar exümnction coefficient of 
cobalt at 520 my as a function of the ratio between 
ammonium nitrate and cobalt, Cyo,-/Coo at differ- 
ent concentrations of cobalt(II) p-toluenesulphonate 
and water. (Measurements carried out at 500 and 
480 my give analogous results.) It is seen from the 
slope of curve 1 that a mono-mtrato complex 
1s formed with so large a formation constant (> 200) 
that dilution to 0 006 M cobalt has not much 
influence on the steep inerease of e caused by the 
nitrate first added at low concentrations of water. 
At larger values of Cyo,-/Cco there seems to be some 
difference at the same water concentrations, but the 
activity corrections for variable salt concentrations 
are difficult to estimate It is not certam that a 
di-nitrato complex 1s formed to any great extent, 
and the formation ıs at least far from complete at 
Cyo,-/[Cco ~ 2, as 18 also shown by the conductivity 
of cobalt(II)nitrate in ethanol In the higher 
alcohols and ketones di-nitrato complexes are more 





Oxor Oco 


Fig 2 Molar extinction coefficient of cobalt at 520 mp ss a 
function of the ratio between the concentration of ammonium 
nitrate and of cobalt p-toluenesulphonate 


Curve 1, Coo = 0006 M, CHO =0 08M, curve 2, Coo = 


006M, Cm,0—048M, curve 3, Coo=0006M, Cu,o = 
0 43 M , curve 4, Coo = 0 06 M, CH0 = 4 0 M 
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stable, and colour is more intense than in ethanol, 
as ls pointed out by Katzm and Gebert. 

Curve 4 of Fig. 2 shows that at a water concentra- 
tion of 4 M, a large excess of ammonium nitrate 18 
without perceptible effect on the spectrum of cobalt(II) 
p-toluenesulphonate. Also e at 520 my of a solution 
of 0 006 M cobalt, 0 36 M ammonium nitrate, 1s 
23 4 at 01M water, but only 6 2 at 4M water. 
The order of affinity to the metal 10n of hgands 1, 
according to the term ‘electron donor strength’ of 
Katzm and Gebert 


H40 > NO,- > C,H,OH 


which 1s a reasonable explanation of the strong 
influence of water on the complex equilibria. But 
since water 1s only eight tumes more strongly bound 
than ethanol? to cobalt(II) p-toluenesulphonate (where 
formation of anion complexes can scarcely be the 
explanation of the spectral change at a relatively 
large water concentration compared with the case 
of nitrate), the special tendency of the ethanol- 
solvatized cobalt ion-to take up mitrate ions 1s 
peculiar Perhaps steric reasons are responsible for 
the easy removal of one or two of the alcohol mole- 
cules, while the hexa-aquo ion 18 more stable towards 
uptake of nitrate ions The stability of the nitrato- 
complex increases with the temperature This can 
be observed qualitatively m boiling ethanol, where 
the persistence of the strong colour on addition of 
water 1s remarkable » 

The nitrate 10n has not such a disturbing influence 
m all of the cases investigated Bus(ethylenediamme)- 
copper(II) 10ns do not seem to show anion effects, 
since the perchlorate, the nitrate and the chloride 
have the same spectra 1n pyridine, which has a lower 
dielectric constant than ethanol and 1s bound more 
weakly than water to Cu en,t+. The spectra of this 
ion in water, methanol, ethanol and pyridine are 
all different, showing no common non-solvatized 
form. 

The suspicion thrown on solvation phenomena in 
general cannot be justified ın the case of mner-com- 
plex salts without anions As will be shown later, 
nickel(IIl)bis(acetylacetonate) ın benzene shows dis- 
tanct changes of absorption spectrum by addition of 
ethanol (water precipitates the dihydrate), and nickel- 
(I1)bis(formyleamphor)ethylenedimmme m benzene 15 
solvated by methanol. 


CHRISTIAN KLIXBULL JØRGENSEN 
JANNIKE BJERRUM 


Chemistry Department A, 
Technical University of Denmark, 
Copenhagen 
bor J, and Jørgensen, C Klixbull, Acta Chem Scand, 7, 951 


3 Jørgensen, © Klixbuil, Acta Chem Scand 8, 175 (1954) 

3 Bjerrum, J, Ballhausen, C J, and Jorgensen, © Klixbull, Acta 
Chem Scand , 8, 1276 (1954) 

i Jørgensen, © Klixbüll, Acta Chem Scand, 8, 1502 (1954) 


Ranges of Low-Energy Electrons in Protein 


A KNOWLEDGE of the effective range of low-energy 
electrons m protem is of considerable biological 
interest. The ranges as calculated by Leat from the 
Bethe theory of energy-loss cannot be accepted with- 
out experimental verification, since the validity of 
the assumptions made m the computations are 
questionable at the low energies. The sensitivity of 
small biologically actrve molecules to radiation can 
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be used to measure the ranges by employing a layer 
of enzyme of thickness greater than the range of the 
electrons as an absorber. If a thm, uniform layer of 
dry enzyme is mradiated with a sufficiently large 
number of electrons, all the enzyme within the 
range of electrons 1s mactivated. After irradiation, 
the enzyme ıs assayed for remainmg activity , know- 
ing the amount mactivated, the surface area irradiated. 
and the density of the material (taken as 1 3 gm./c c.)? 
the range of the electrons 1n the enzyme can be found. 
Irradiations using the enzyme invertase’ have already 
been carried out, and the ranges found were sig- 
nificantly less than those calculated by Lea The 
size of the enzyme molecule itself prevented any 
measurements bemg made at energies less than 
600 eV , for at that energy a layer one enzyme mole- 
cule in thickness was activated The maccuracies 
of the assay made the determinations at energies 
greater than 1,500 eV. uncertam. 

These measurements have now been extended 
using deoxyribonuclease , the enzyme as well as the 
deoxyribonucleic acid for the assay were supphed by 
Worthington Biochemicals, Inc. , the assay was that 
of Kunitz‘. Due to the smaller size of the molecule, 
accurate determinations of the ranges could be made 
down to energies of 300 eV At energies smaller 
than this, the observed range became constant at a 
value of 60 A., corresponding to a layer one molecular 
diameter m thickness (see Fig 1) Hugh-energy 
radiation studies on deoxyribonuclease® have shown 
it to have a molecular weight of 62,000, and it 1s 
thought to be spherical with a diameter of 56 A. 
Between 300 and 1,500 eV , the range measurements 
agree remarkably well with those made using m- 
vertase Above 1,500 eV , the ranges are m general 
somewhat lower than those grven by the mvertase 
measurements, showing a greater discrepancy from 
the theoretical curve. 

The work of Alper® ori the ranges of electrons m 
am, when corrected for the differences m density and 
stopping power between air and protem, also shows 
the experimentally determmed ranges to be less than 
the theoretical values in the low-energy region. The 
quantum mechanical treatment of energy-loss is 
expected to break down when the velocity of the 
ineident electron is such that the electron spends a 
finite length of time in the field of the absorber atom 
and therefore suffers one or more collisions The 
experimental values are therefore more nearly correct 
for the ranges of low-energy electrons (delta-rays bemg 
of considerable interest) than those obtamed by 
extrapolation of the curve valid at high energies 
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This work was carried out during the tenure of a 
United States Public Health Service research fellow- 
ship of the National Cancer Institute. 

Mareverire Davis 

Department of Radiotherapeutics, 
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Effect of Oxygen on the Radiosensitivity of 
Growing Bone and a Possible Danger in the 
Use of Oxygen during Radiotherapy 


THAT oxygen tension has an effect on the radio- 
sensitivity of hving tissue has been known for many 
years, and the subject has been recently reviewed}. The 
effect was studied by Read?, who established the 
form of the curve relating oxygen tension and radio- 
sensitivity for a plant tissue. An essentially similar 
relation has been shown to hold for a wide variety 
of plant and imsect tissues, though comparable data 
on mammalian tissue 1s still far from complete. The 
effect of partial anoxia on the lethal dose of whole- 
body irradiation has been investigated? , but we are 
not aware of quantitative data on radiosensitivity 
at a variety of partial pressures of oxygen for either 
the local radiation of tissue in the intact anımal 
or whole-body irradiation. 

The possibilty that mereasmg the partial pressure 
of oxygen m the respired gas might improve the radio- 
sensitivity of tumours differentially m comparison 
with surrounding normal tissue has encouraged radio- 
therapists at a number of centres to admmister 
oxygen to patients durmg radiotherapy for malignant 
disease. It has therefore become important to assess 
the effect of varymg oxygen tension in the gas 
respired by mammals on the radiosensitivity of their 
tissues While the change m radiosensitivity on 
breathing pure oxygen of a well-oxygenated tissue 
such as skin may not be large, there 18 the possibihty 
that certain poorly vascularized tissues such as 
cartilage or bone might show a greater effect. This 
merease may be of particular concern in the case 
of bone If the effectiveness of the mradiation on 
bone is increased because of a higher oxygen tension, 
there will be a greater msk of effects of high doses, 
such as necrosis, occurring after the de- 
hvery of the normal therapeutic dose‘. 
This consideration will be of special im- 
portance if the treatment is given with 
X-rays from equipment working at a 
potential of 500 kV or less, because of 
the greater absorption of energy m bone 
relative to soft tissue’ 

For these reasons we have made a study 
of the change of radiosensitivity of grow- 
ing mammalian bone The tails of groups 
of 7-day old C57 black muce, breathing 
gas mixtures contemung various partial 
pressures of oxygen, were irradiated with 
a single dose of 190 kV. X-rays When 
anoxia of tissues was required, a cuff 
was fitted over the tail and a pressure of 
280mm mercury applied. Three weeks later, 
the growth of the irradiated tails was com- 
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Table 1 
ee Partial pressure of respired oxygen (atmospheres) 
04 1 8 
Standard enor” 4 0 0025 4:0 009 4.0 010 4:0 009 





Relative radiosensitivity 
Standard error 








Doses used (roentgens) 
















* (log, control growth — log,, radiated growth, mm )/dose K roentgens This formula 1s used to calculate the radiosensitivity because 
the curve relating growth with dose appeared to be more nearly exponential than lear 


pared with that of litter-mate controls. Groups of 
six animals were used for each of three doses at each 
partial pressure of oxygen (except 10 per cent). The 
results of these experuments are given m Table 1. 

The increase of radiosensitivity observed on 
changing the respired gas from air to oxygen at one 
atmosphere was 1 30 + 0 06. Whether this factor 
applies to other tissues 1n mice or to analogous tissues 
im man remains to be seen However, the results 
» presented here suggest that there may be danger m 
giving the same dose to a patient breathmg oxygen 
that 1s normally given when breathing am. We hope 
to report the results more fully elsewhere. 


P. Howarp-FLANDERS 
E A Wricutr 


Medical Research Council 
Expermental Radiopathology Research Unit, 
Hammersmith Hospital, 

London, W 12. 

Dec. 30 
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Relation of Magnesium Supply to Growth 
and Net Assimilation-rate in Barley 


Iw recent years attention has been duected to the 
inereasmg medence of magnesium deficiency m crop 
plante, and it 1s also possible that such a deficiency 
may cause disease in ruminants grazing on affected 
herbage*. Usmg the methods of growth analysis’, a 
study is bemg made of the effect of this element 
on carbon assimilation m plants 

Barley plants (va: Plumage 
Archer) were grown m an unheated 
greenhouse in unaerated water 
cultures at eleven magnesium con- 
centrations, varying from 0 to 300 

pm Magnesium was added as 
MgSO,7H,0, the concentration of 
the sulphate radical being kept con- 
stant over the range of 0-100 p p m 
of magnesium, by the addition of 
sodium sulphate No sodium 
sulphate was added to the 300 
p.p. solution Each treatment 
was repheated four times 300-ml 
soda glass jars were used, and three 
plants were grown m each The solu- 
tions were changed weekly and the 
pH adjusted to 6 0 


08 


assimilation-rate (gm /100 cm */week) 


%, Magnesium ın foliage (dry wt basis), also net 


Diff sig at 


R% level 





The seed was sown m sand on March 26, 1954, 
and the seedlings transferred to water culture on 
April 8 Leaf areas and dry weights of whole plants 
were determmed on April 8 and after 24 days growth 
in water culture Leaf areas were calculated usmg 
a leaf-mdex method*. At the end of the experiment 
the total magnesrum content of the leaves was 
determined by the method of Mason’. 

Where the magnesrum supply limited growth, some 
leaves died before the final samplmg and others were 
completely chlorotic. Thus ıt seemed possible that 
differences between the net assimilation-rate of mag- 
nesrum-deficient and normal plants might be due in 
part to the mereased rate of senescence of the leaves 
-of the former. In order to mmumuze this effect, the 
leaf areas of withered leaves at the final sampling 
date were not mcluded in the final leaf areas Their 
dry weights were, however, included in the final dry 
weights This procedure was necessary for plants 
growing in solutions of magnesrum concentration 
0-123 ppm Thus the net assimilation-rate cal- 
culated for these plants will have been over- 
estimated, since leaves dead at the final sampling 
date wil have been actively assumilatmg at some 
tyme during the experment. An abbreviated sum- 
mary of the results ıs presented m Table 1, and 
graphically m Fig 1 . 

Thus an increase m the concentration of mag- 
nesium m the nutrient solution from 0 41 to 3 7 p p m. 
resulted in & large and significant (P < 0 001) m- 
crease in net assimilation-rate and total dry weight. 
The magnesium concentration in the leaves of these 
plants increased from 0 07 to 0-12 per cent This 
also is a significant moerease (P < 0 001) when the 
angular conversions of these values are statistically 
analysed. The net assymiation-rate did not vary 
significantly m plants m which the foliar concentra- 
tion of magnesium ranged from 0 12 to 0 57 per cent. 


Magnesium 
tn leaves 


e 
o—e— a 


Pa 


Dry weight (gm ) 


e 


x i o 
uetus E 


0 02 014 128 111 100 300 


Concentration of magnesium (p p m ) m nutrient solution (log scale) 
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Table 1 





Dif 

sign 
XI | at 5 per 

cent 


Treatment I| V | VI | VE |V| x 


level 











Magnesium 1n 
nutrient sol 
£ pm) 

imal dry 
weight of 3 


plants (gm ) 
Net assimila- 


0 05}0 41/123/3 7 |111| 100 | 300 


0 80} 105] 1 57) 2 20/2 27/2 31);209) 0 28 


0 33/0 35/0 42} 0 59/0 59/0 60}0 55] 005 
Per cent mag- 
nesmum m 
leaves 


(dry 
matter basis) | 0 08|0 07 





008|012|016|057|081 s 








* An analysis of variance of the angular conversions of these values 
indicates that a significant difference (P « 0 05) exists between all 
treatments except between III, V and VI 


The coefficient of variability for net assumilation-rate 
data m this experiment was 7 14 per cent. 

It ws tentatively concluded that the ‘critical con- 
centration’? of magnesium in young barley leaves 
1s approximately 0 12 per cent. Below this value, both 
total dry matter accumulation and net assimilation- 
rate are reduced This work is bemg reported fully 
elsewhere 

Acknowledgments are made to the Central 
Research Fund of the University of London for a 
grant m aid of equipment and to Dr I W. Selman 
for advice 

T. F. NEALES 
Department of Biological Sciences, 
Wye College (University of London), 
Ashford, Kent. Nov. 5 
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Occurrence of the Root-knot Eelworm, 
Meloidogyne hapla, out of doors in Great 
Britain 


Unta recently, only one species of root-knot 
eelworm was recognized, namely, Heterodera marioni 
(Cornu). Renewed interest has been stimulated with 
the transfer of the eelworm to the genus Meloidogyne 
and the erection of a number of species!. In Great 
Britain, infestations of root-knot are most often 
recorded under glass, attacking tomatoes, cucumbers 
and various other glasshouse crops When attacks 

‘occurred in the open, ıb was usually assumed that 
the eelworm had origmated from glasshouses. Some 
attacks occurred on sites where glasshouse soil was 
known to have been deposited, and these mfestations 
appeared to die out fairly rapidly, usually within 
about two years, and Franklm? hag shown that a 
population obtamed from a glasshouse persisted 
out of doors m pots for at least sixteen months On 
other occasions, however, ıt has been difficult to 
associate the presence of the eelworm out of doors 
with a glasshouse source. "Triffitt has recorded an 
attack on carrots and parsnips on a field which, so 
far as could be ascertamed, had not been contammated 
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with soil from glasshouses Since 1931 there has been 
a number of other records (en lit) of attacks 1n the 
open on various crops including carrots, parsnips, 
pyrethrums and scabious, but there must always be 
some doubt as to whether the eelworm had come 
from glasshouses 

Durmg the past three years, a number of severe 
attacks have occurred on various crops in several fields 
1n the eastern counties of England. Here there was no 
possibility of contammation with glasshouse soul, and 
ib was clear that these attacks were bemg caused by 
8 species of Melowogyne which thrived out of doors. 
The symptoms caused were quite distinct from those 
seen on glasshouse plants, the most striking difference 
bemg in the size of the galls Plants attacked by 
the species in glasshouses develop large galls with 
little or no root proliferation, whereas the galls from 
the outdoor attacks were small, usually not more 
than 3-4 mm. m diameter and often much smaller 
sill, and on many hosts there was a large amount 
of root proliferation It ıs probable that the attack 
recorded by Triffitt was caused by the same species, 
as she also comments on the small size of the galls, 

In the United States, of the species recognized at 
the moment, only Melowogyne hapla can be identified 
by the type of galling produced on the plant. Plants 
attacked by this species develop symptoms simular 
to those described above for the outdoor attacks m 
the eastern counties of England, and 15 was considered 
most likely that this eelworm was identical with 
M. hapla Confirmation of this has now been obtamed. 
from Mr A L Taylor, Section of Nematology, U.S. 
Department of Agriculture, and 1t seems reasonable 
to assume that many of the earlier records also relate 
to this species, which has probably been long estab- 
lished m Great Bntam 

Severe damage has been caused to sesbious 
(Scabwsa caucasica) on three fields on hght sandy 
soil m the Mildenhall area of Suffolk. Well-established 
plants were bemg killed out by the eelworm. The 
galls were very small, and there was extensive root 
proliferation There have been complete failures of 
carrots, mangolds, sugar beet and kale on two fields 
m the Norfolk breckland, and light attacks on several 
other fields m the same area. On these plants 
the galls were also small, but the root proliferation 
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Fig 1 Carrot attacked by root-knot eelworm 
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was not so extensive as on the scabious Cereals 
are apparently ummune from attack. This area 
also 1s very light sandy soil. A large number of weed 
species has been examuned on some of these fields, 

. and many of these are hosts 
Thanks are due to Mr. N D N Welford, who has 
given considerable assistance with the field-work, and 
to Mr W E Dant for the photograph of the attacked 
carrot. Investigations mto the host-range of this 
nematode are contmumg, and full results will be 

published elsewhere ' 
E B Brown 
National Agricultural Advisory Service, 
Anstey Hall, 
Trumpmgton, Cambridge. 
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Witchweed and Soil Fertility 


Jonus? has recently directed attention to a problem 
of considerable mmportance in African agriculture, 
namely, whether Striga hermontheca Benth. infesta- 
tion 1s only serious on ‘worn-out’ soils or whether 
the ‘wearmg-out’ 13 due to Striga ttself. 

An agricultural survey carried out m the southern 
Sudan has shown that, while on comparatively poor 
lateritic sois Sirga is practically absent, ıt causes 
yield reductions of up to 70 per cent on rich alluvial 
clays. “The reason for this seems stmple, on the 
lateritic sois, soil nutrient exhaustion, due largely 
to erosion of the uppermost layer where nutrients 
accumulate under bush fallow, forces the native 
cultivator to abandon the field after a period of 
from three to five years, before Strega mfestation can 
become serious Moreover, m the areas where these 
soils occur, good drainage and comparatively high 
rainfall permit diversified croppmg. On the other 
hand, alluvial clay soils occur m the southern Sudan 
in areas of marginal rainfall and margmal dramage. 
Sorghum, which can tolerate both drought and, to a 
lesser extent, water-logging, 1s m these areas the only 
crop of major importance. Its cultivation 18 con- 
centrated on sites less hable to flooding, and on such 
sites mtensrve and prolonged mono-croppmg with 
Sorghum leads to mereasmg Striga infestation, in 
time causing serious deterioration of yields Where 
better dramed land 1s more plentiful and shifting 
cultivation possible, Striga is regarded by the native 
cultivator as the mam reason for abandonmg old 
fields (usually after six to eight years) 

Experiments carried out on heavy alluvial soils at 
Malakal? showed no significant response of Sorghum 
yields to application of fertilizers on recently aban- 
doned ‘worn-out’ land. The comparison of yields of 
crops not parasitized by Strega grown on ‘worn-out’ 
land and newly opened-up land also shows no 
significant difference. On the other hand, owing to 
depredations of insect pests (mamly Sorghum stem- 
borer, Sesamza cretwa Led), measures controlling 
Striga infestation resulted m no response in Sorghum 
yields. 

Conclusions from the above observations can be 
summarized as follows Qi) Striga mfestation 
assumes considerable importance as a factor con- 
trolling yields ın areas where sites suitable for 
cultivation, as well as the range of suitable crops, 
are limited. (u) On mherently fertile heavy soils, 
damage due to this parasrte reaches the critical level 
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before the appearance of signs of soil exhaustion. 
(m) Sirga is only one of the evils of intensive and 
prolonged mono-croppmg. Its control, for example 
by selective herbicides, can provide only a partial 
solution to the problem of Sorghum yield də- 
taoration. 

Though, m the southern Sudan, soi erosion 1s 
generally not serious on the clay plams, owmg to 
lack of slope, on ther margins where the slopes are 
greater, Síriga, bemg one of the factors necessitating 
shifting cultivation, undoubtedly plays an important 
part imn soi conservation. The mtroduction of an 
easy method of eradication might, m those areas, 
lead to over-cultivation and accelerated erosion, 
which would cause much greater and more permanent 
damage than the parasite itself. 


J. J. BASINSKI 


Southern Development Investigation Team, 
Malakal, Sudan. 
Oct. 5. 
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A Nematode Parasite of Drosophila 


ADULTS of Drosophila spp trapped at frequent 
intervals m Nature at Dalkeith, Midlothian, were 
dissected to follow the development of the ovaries, 
and occasionally the testes, during autumn, winter 
and sprmg. The flies dissected were D subobscura 
Coll. (19 males, 338 females), D. obscura Fin. (17 males, 
92 females), D. silvestris Bas. (41 males, 34 females), 
D. tristis Fin. (2 males, 7 females) D funebris 
(Fabr.) (3 males, 11 females), and. D. camerarva Hal. 
(3 females). Durmg these dissections a few speci- 
mens of the first three species were observed to be 
infested with a nematode, provisionally identified as 
Aphelenchulus sp. (Alantonematidae Chtw. and 
Chtw., 1937), probably new. The numbers of dis- 
sected fles are shown in Table 1, the figures in 
parentheses bemg the numbers of those infested 

Over the whole period of eight and a half months, 
603 specimens of Drosophila spp. were dissected. 
There were 541 (+ ?36) specimens of the three mm- 
fested species, of which 18(+1), or 3 3 per cent, were 
parasitized, the highest parasitism bemg in D obscura. 
Both sexes were infested All stages of the nematodes 
have been found 1n the abdomens of the flies gravid 
females (6 averagmg 488 u x 115 u), eggs and 
young larve. As many as fourteen gravid females 
have been found within a single fly. Eelworm larvæ 
were sometimes especially abundant within the 














Table 1 
D sub- 
obscura. D obscura D sWvestris Totals 
G g $ g 8 g 
Sept 1953 | — 5 (1) | 10 (1) | 18 (1) | 13 8 (3) 
Oct 1953; 65 12 (2) | 24 (2) | 23 21 (1) | 97 (5) 
1| 69(1) | — 5 — — 75 (1) 
—| 690)1— 2 — — 61 (1) 
—| 37(3)| — 3*(1) | — — 40 (4) 
13 — — — — 28 (0) 
—| 88 — 3 -— — 91 (0) 
Apnlii1954 | — | 50(1)| — 20(2) | — — 70 (3) 
May 1954 | — 6 — 25 (1) | — — 81 (1) 


ay 19, 
e (054) (36 unidentified obseura-group (both sexes) dissected, 
ly 1 (9, obscura) with eelworms 


only 
19 | 338 (8) | 17 (3) | 92 (7) | 41 (1) | 34 (1) | 


Totals 


* Trapped in December but held over until January 
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ovaries, which latter were then stunted and the eggs 
were not developmg This situation i8 presumably 
the start of larval migration from the host. In the 
four mfested males, however, the testes appeared 
normal and larval eelworms were not observed 
within these organs. 

The larval eelworms showed the begmnmgs of 
differentiation mto males and females. By analogy 
with other species of nematode parasites of insects, 
1t appears possible that the larve come to maturity 
m a free-living state, outside the host. Possibly, 
also, 1t 18 the larva of Drosophila that 1s infested by 
the entry of spermatized but immature female eel- 
worms, which gradually develop durmg the meta- 
morphosis ofthefly Another nematode, T'ylenchenema 
oscinellae Goodey, during the winter months para- 
sitizes the larva of the fritfly (Oscunella frat L ) and 
passes over into the adult fly which emerges in May! 
It 18 not known, however, whether larva, of the above 
three species of Drosophila survive the winter, though 
Basden (unpublished) finds that D. silvestris passes 

«this ‘period m a puparrum 

There appear to be two other records of parasitism 
of Drosophila adults by nematodes Van Zwaluwen- 
burg? exbes Crawford as having found the larve of 
Habronema megastoma (Rud , 1819) (Spiruridae) 1n. an 
undetermmed species of Drosophiid im Ceylon m 
1926, and Gershenson? found that most mdividuals of 
D. melanogaster Mg and all those of Parascaptomyza 
disticha (Duda) (Drosophilidae) caught near Kiev 
were infested with a species of Chondronema (Allanto- 
nematidae) 

The investigation ıs bemg contmued in greater 
detail. We are grateful to A. A Spence for many of 
the dissections. 

E B. BASDEN 
Institute of Animal Genetics, 
Edinburgh 9. 
J B. Goopry 
Rothamsted Experimental Station, 
Harpenden, Herts. 
Oct. 26 


? Goodey, T, J. Helmuth, 8, (3), 123 (1930) 

t Zwaluwenburg, R H van, Bull, Hewan Sug Assoc, Ent Ser, 
20, 1 (1928) 

* Gershenson, S, Drosophila Inform. Serv, 11, 44 (1039) 


A Method of isolating Vesicular 
Arbuscular Endophytes from Roots 


THE exact systematic position of the vesicular 
arbuscular endophytes has been a topic of some 
controversy In 1900 Dangeard! proposed the genus 
Rhizophagus for these fungi, and considered that 
they were closely related to the Endogonaceae, but 
that they had lost the ability to form compound 
fructifications Peyronel* also considered that these 
endophytes closely resémbled Endogone 

Nicholls’, working m this Department, made 
a prelimmary study of the endophyte present m the 
roots of Alhum urswwum and pomted out the morpho- 
logical sumilarity of this organism to certain Oomyce- 
tous fungi From portions of root, surface sterilized 
with a solution of sodium hypochlorite, washed and 
placed on plam agar, she frequently isolated a stram 
of Pythium ultimum Owing to the sensitivity of 
this fungus to the hypochlorite solution, this isolation 
technique often faded, while less severe surface 
sterilization of the roots allowed common soil fungi, 
notably species of Fusarium, which were probably 
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present as surface contammants, to develop on the 
isolation plates to the exclusion of Pythvum. 

A more direct method of isolation of the endophyte 
has now been devised Roots are thoroughly washed 
under the tap and then transferred to a flask of sterile 
water in which they are vigorously shaken for a few 
minutes This process 1s repeated three more times, 
after which longitudmal sections of the roots are cut 
under aseptic conditions The sections are then 
transferred to a sterile coverslip and covered with a 
few drops of plam agar which contams 0 2 ml. 
aureomycm per 15 ml. of medium The coverslip 
is then sealed on to a glass rmg as in the preparation 
of a hengmg-drop chamber. The sections are ex- 
amuned daily until one of the mtercellular hyphe 
grows out from the cut edge This hypha 1s then 
picked up and transferred to a plate of plam or malt 
agar. 

The washing treatment is successful m removing 
most of the contammating rhizosphere fungi, as 
roots treated m this way show only occasional 
growth of common sou organisms, and the position 
of these on the surface of the section can easily be 
seen The addition of aureomyem to the agar 
whibits the growth of any bacteria still adhermg to 
the root 

By the use of this method, P. uliomum has agam 
been isolated from infected roots of Allvum ursinum. 

R W Harrison 

Department of Botany, 

University of Bristol. 
Nov. 12. 


1Dangeard, P A, Botanwste, 7 (1900) 
2 Peyronel, B, Bull Soc Mycol France, 39, 119 (1923) 


3 Nicholls, V O (Mrs J Sankey), thesis for the degree of PhD, 
University of Bristol (1952) 


Embryo Development in Areca-nut 


Empryo development in Palmae is unknown 
There 1s only one description relating to the mature 
embryo of coconut, by Selvaratnam!, who compared 
it with the embryo of Gramineae The present com- 
munication describes the embryo development m 
Areca catechu L., commonly known as the areca-nut 
or betel-nut palm 

The first division m the fertihzed egg (Fig. 1) 1s 
transverse and results in two cells ca and cb (Fig. 2). 
The latter divides first by a vertical wall and then 
in all planes. Its derivatives contribute to the forma- 
tion of the suspensor, which becomes detached from 
the embryo proper in advanced stages The terminal 
cell ca divides by an obliquely vertical wall resulting 
in two rather unequal cells (Fig 3), the bigger of 
which undergoes a further division by a slantmg 
wall. As a result, a triangular cell, the epiphyseal 
initial (Fig: 4 e), distingwshable from the rest by its 
shape and position, 1s formed The derivatives of 
this cell give rise to the stem tip, while those of the 
sub-epiphyseal cells contribute to the formation of 
the cotyledon and the rest of the embryo proper. 
Dunng the development of the embryo, there 1s a 
marked growth of the cotyledon on one side, resulting 
1n the shifüng of the position of the stem tip as shown 
in Figs 5-10. As the embryo proper is exclusively 
derived from the products of ca, the embryo develop- ` 
ment ın Areca catechu conforms to the onagrad type 
of Johansen*. So far the formation of an eprphysis 
m any monocotyledon showing the onagrad type 1s 
not known 





Figs 1-11 Embryo 
Figs 1-8, x 800 Fig 9, x 250 


development in Areca catechu 


The fully developed embryo (Fig. 11) 1s conical 
and measures 4-4 5 mm in length and 3-3 5 mm. 
in diameter at base. The single cotyledon completely 
encircles the plumule, leaving only & pore for its 
emergence during germmation. The stem tip stands 
at an melmation of 170° to the long axis of the 
embryo and the root tip hes at 70? mclmation to 
the stem tap Both of them face the micropyle The 
plumule shows several leaf primordia, each with some 
procambial strands Vascular strands also extend 
nearly to the tip of the cotyledon from the procambial 
strands of the primary axis The cells of the embryo 
are devoid of reserve food materials. The embryo 1s 
surrounded by copious rummated endosperm im 
which hemicellulose and starch are stored. 

I wish to thank the National Institute of Sciences 
of India for the award of a semor fellowship durmg 
the tenure of which this study was made, and also 
Prof J. Venkateswarlu for his help and criticism. 

C. Venxara Rao 

Department of Botany, 

Andhra University, 
Walter, India. 
Sept. 28. 
1Selvaratnam, E M, Nature, 189, 714 (1952) 
*Johansen, D A, “Plant Embryology” (Waltham, Mass, 1950) 


The Vector of an Outbreak of Kala-Azar 

in Kenya 

Tr has recently been suggested that a new sandfly 
of termitaries, provisionally designated Phlebotomus 
(Sergentomyia) sp nov. 2, may be the vector of an 
outbreak of kala-azar m Kenya Colony which has 
involved more than three thousand Africans’. Not 
only does the sandfly bite man, but also it 1s widely 
distaibuted throughout the epidemic area, and a 
small proportion are naturally mfected with lepto- 
monads in the anterior part of the muüd-gut. 

The purpose of this communication is to present 
further evidence mcrimmating this species. Previous 
attempts to fect specimens 1n the laboratory failed , 
but towards the end of December 1954, a few are 
believed to have become infected after bemg fed on 
the skim lesion of a patient with kala-azar. The 





ig 10, x 120 Fig 11, x 10 
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lesion, first detected by Dr P E. 
Clinton Manson-Bahr (see followmg 
communication), was on the left shin of 
the patient and looked hke a small 
healed tropical ulcer, ıt contamed 
abundant Leishmania. Of seventy-five 
P (Ser) sp nov 2, fed 1n batches on 
the lesion, and dissected five to six 
days later, four, or approximately 5 per 
cent, contamed leptomonads, three of 
the mfections, all of which were scanty, 
had reached the anterior part of the 
mid-gut Three of the positive sand- 
fhes were m a single batch of twenty- 
seven specimens, and if this batch 
had been the only one exammed an 
infection-rate of 11 per cent would 
have been recorded. Five P clyder 
(a sandfly of gerbil burrows regarded 
by Kırk and Lewis? as a possible vector 
in the Sudan) were also fed on the 
lesion but remained negative. Dur- 
ing rather smnilar feeding experments 
in the Sudan, the infection-rates for 
P onwenialhs (beheved to be the chef 
vector) and P clyde, were 7 and 1 8 per cent re- 
spectively, development also being of the anterior 
type? It must be pointed out that the sandflies used 
in these experiments were ‘wild-caught’ specimens, 
and that some of the infections may have been 
previously acquired m Nature The work should 
really be repeated using sandfhes bred in the labora- 
tory, but so far we have faded to rear P (Ser) 
sp nov 2 m captivity. 

P. (Ser) sp nov. 2 has been shown to have & 
natural leptofnonad mfection-rate of only 1 per cent, 
the source of the leptomonads bemg uncertain. The 
sandfles used ın the feedmg experrmments desciibed 
in this communication were obtained from a termite 
hill m the kala-azar area, and nmety unfed speci- 
mens from the same site were negative on dissection 
It therefore seems unlikely that the mfections were 
previously acquired in Nature, although the possi- 
bikty has not been entirely excluded. 

It seems probable that P (Ser) sp nov 2 1s the 
vector of the Kenya outbreak, though final proof 
is still lacking The other anthropophile species 
found m the kala-azar area occur m comparatively 
small numbers, and only bite man occasionally , none 
has yet been found mfected with leptomonads in 
Nature 

I wish to thank the Director of Medical Services, 
Kenya, for permission to publish this communication. 

R. B HxrscH 
Division. of Insect-Borne Diseases, 
Medical Research Laboratory, 
Kenya. 
Jan 24. 
î Heisch, R B, rans Roy Soc Trop Med Hyg, 48, 449 (1954) 
3 Kırk, R , and Lewis, D J, Ann Trop Med Parasit , 48, 38 (1954) 





A Primary Skin Lesion in Visceral 
Leishmaniasis 


Sxry lesions contaming Leishman-Donovan bodies 
in kala-azar bave been recorded from the Sudan. 
Kirk and Sat!!, and Kirk, described a leishmanial 
skm lesion on the cheek which preceded visceral 
infection, and Petrov? clarmed that, m Uzbekistan, 
kala-azar in children was preceded by skin ulcers. 
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Little 13 known about the method of penetration of 
the body by the Lewhman:a following the bite of the 
sandfly, and I would suggest that, m some cases at 
least, a primary skin lesion does occur at the site of 
the bite, with lymphatic spread to the regional glands 
and eventually to the viscera. The followmg case 
appears to support my hypothesis 

A male African (Mkamba) was admitted to hospital 
with a respiratory infection which responded to peni- 
allm, when he felt well and was about to be dıs- 
charged, a moderate generalized glandular enlarge- 
ment was discovered which proved to be due to 
leishmaniasis This was mdeed a very early case of 
an otherwise symptomless and afebrile leishmaniasis. 
The axillary and grom glands were moderately 
enlarged The spleen was palpable just below the 
left costal margin The white cell count was 5,000 per 
c.mm , hemoglobm 80 per cent and the formol-gel test 
shghtly positive (solid opacity takmg more than 
twenty munutes to develop) On the lower part of 
the left tibia was a skin lesion 3 cm x 6 cm 
with a central pink area, resemblmg a newly 
formed. scar surrounded by a darker hyperpigmented 


zone. The central portion contamed numerous 
Lewshmana, and the outer darker area a few 
only. The left femoral gland was considerably en- 


larged and it, too, contained Lewhmania There were 
numerous parasites 1n. the spleen, sternal marrow and 
glands Blood culture was negative A section of 
the lesion on the left tibia showed a central darker 
area, just beneath the epidermis, which proved to be 
nests of mtracellular Lewshmania together with granu- 
lation tissue, large plasma cells, macrophages and 
newly formed blood vessels ‘The parasites were 
massed just beneath the epidermis This distribution 
certainly suggests a primary mitial leis#manial lesion 
at the site of the mfective Phlebotomus bite, with 
regional glandular involvement and systemic spread 

In a recent series of nmeteen untreated kala-azar 
cases two have shown simular lesions. 

This observation is of importance as i6 suggests 
comparison with other protozoal diseases, such as 
trypanosomiasis (the trypanosome chancre). 

I wish to thank the Director of Medical Services, 
Kenya, for permission to publish this communication. 

P E C. MawsosN-BaHR 

Nairobi, Kenya. 

Jan. 3 


1 Kirk, R, and Sati, M H, Trans Roy Soc Trop Med and Hyg, 
33, 501 (1940) 

*Kirk, R , Trans Roy Soc Trop Med and Hyg, 32, 2, 271 (1938) 

? Petrov, V D, Parasitological symposium of Uzbekistan Tashkent 
Inst Epid and Microbiol and Trop Inst, reviewed by © A 
Hoare, Trop Dis Bull, 85, 134 (1938) 


Use of Propylene Phenoxetol as a Relaxing 
Agent 


LAMELLIBRANCHIA are difficult to narcotize and 
then to fix without subsequent contraction of the 
tissues It has been found that propylene phenoxetol 
ean be used with considerable suecess to narcotize 
a variety of lamellibranchs. Usmg Cardium edule, 
.the procedure was as follows 5 c.c. of propylene 
phenoxetol was shaken vigorously with 15-20 c c. of 
sea-water to produce a fine emulsion which was added 
to a breffit of sea-water contaiming actively siphoning 
specimens. Within half an hour the animals were 
completely relaxed with the foot protruding between 
the gapmg shell valves and could be fixed in this 
condition without causmg any contraction of the 
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tissues. Sections of materal treated in this way 
show no deterioration of the tissues and no loss of 
staming properties. Furthermore, relaxed animals, 
if washed and placed im. fresh sea-water, recover and 
appear to funetion normally 


In addition to Cardeum edule, propylene phenoxetol ` 


has been used successfully on Nucula spp, Mytilus 
edulis, Arctica eslandaca, Glossus humanus, Spisula 
subtruncata, and various members of the Veneridae. 
It ıs only partially successful with Mya arenaria. 
Propylene phenoxetol 1s obtamable from the Nipa 
Laboratories, Ltd , Treforest, near Cardiff It 1s used 
normally as an active agent agamst Gram-negative 
organisms, although Gough and Wentworth? found 
that 1t could also be used for restormg the natural 
colour to blood pigments after formalm fixation. 
Q. OWEN 
Department of Zoology, 
University of Glasgow. 
Nov. 10. 


1 Gough, J, and Wentworth, J E,J Roy Muer Soc, 69, 231 (1949) 


Observations on a Human Tumour in 
Tissue Culture 


Iw the course of studymg 140 human tumours m 
tissue culture, a rapidly prohferating stram of cells 
was obtained from epidermoid carcinomatous tissue, 
part of which came directly from the patient (H.) 
(Jan. 21, 1953) and part from an ammal (rat) im- 
plantation (Sept 5, 1952) of cells from the tumour, 
& slowly growing epidermoid carcmoma of the 
larynx. The cultures have maintained for two years a 
consistent growth-pattern closely resembling morpho- 
logically the malignant tissue from the patient. The 


strain, bemg the first permanent one developed m the . 


series, has been designated the A stram. Durmg the 
first few months of propagation, conditioned medium 
was employed from cultures made from patients K. 
and P, having epidermoid carcmomas of the neck 
and cervix respéttively Because of the possibility of 
the presence of rat cells in the strain, a study (carried 
out by Dr. J. J. Biesele, Sloan-Kettermg Institute, 
New York) of the chromosomes was undertaken, after 
& year m tissue culture, which indicated that the cells 
were of human origin, having characteristic V- and 
J-shaped chromosomes. 

During the past year, a substram has developed 
which can withstand long periods of starvation. The 
cells which emerge after transferrmg cultures which 
have recerved no attention or renewal of medium for 
several months are long, thm, small and thread-hke. 
After transferring and feeding for several months, the 
cells agam show the typical epidermoid cancer 
morphology These cells, after reversion, are called 
Af (A stram fibroblastic) cells These cells survive 
freezmg at — 20°C Durmg the transition period, 
the cells assume a form indistmguishable from normal 
fibroblasts, and the type of colony changes accord- 
ingly Almost no lysis takes place 

The cultures from which the Af stram was derived 
were made (Gey’s technique) on Aug. 10, 1953. 
Ten A cell cultures were taken from the Sloan- 
Kettermg Institute ın New York to the Tuberculosis 
Immunization Research Centre at the State Serum 
Institute m Copenhagen During a two-month period 
the cultures remained at room temperature without 
the fluud phase. On Oct. 5, 1953, the cultures were 
removed with trypsm and transferred. The flud 
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phase was added, and the cultures were rotated at 
37° C. for one to two months with no further atten- 
tion. On Nov. 12 one culture showed fibroblastic 
outgrowth and was transferred. As outgrowth 
. occurred m other tubes, further transfers were made 
The ‘fibroblasts’ grew actively, and several hundred 
subcultures were made during the ensuing months 
The fibroblastic cultures were transferred and fed 
m the routine manner, and gradually durmg a period 
of a few months reverted to the origmal stram pattern 
of epithelial carcinoma The cells reverted durmg 
experments done m January and February. By 
March and April the cells had completely reverted to 
, type, after bemg dormant (lookmg like thm threads) 
or living as transrtional fibroblasts for sıx to eight 
months This process of convertmg dormant fibro- 
blastic cells to active sheet-formmg cells has been 
repeated regularly smce then. 
The ‘hibernating’ fibroblastic cultures accumulate 
large masses of fat 
The small, dormant, thread-hke refractile cells m 
viable cultures which have received no media or 
- attention for six to ten months might be considered 
a paramorphic type of cell, such as Hadfield has 
discussed 
Apart from these fundamental observations, the 
cultures are of practical importance, as they con- 
stitute a large supply of stock material that requires 
no attention or media when not m use. The chance 
of losing the strain through accidental contammation 
is also lessened 
The fibroblastic cells appear to be resistant to 
agents that cause destruction of the epidermoid 
carcmomatous forms, such as the poho virus 
(Brunhilde stram obtamed from Dr. Herdis von 
Magnus, State Serum Institute, Copenhagen) and 
chemical substances 
A more detailed report of the A and Af cells is m 
preparation. 
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Tuberculosis Immunization Research Centre, 
Statens Seruminstitut, 
Copenhagen 
Nov. 4. 


1 Haaneta, G, Bnt Med J, u, 607 (Sept 11, 1954) Seealso wd, 


Biosynthesis of Hyaluronate 


Tue formation of hyaluronate by strains of Lance- 
field Group A and C streptococei growing m ordinary 
laboratory media was first shown by Kendall, 
Heidelberger and Dawson! and by Seastone?. More 
recently, ib has been demonstrated? that the glucos- 
amine and glucuronic acid moieties of hyaluronate 
are formed from glucose by cultures of these micro- 
organisms, without rearrangement of the carbon 
skeleton 

Previously we had reported’ that glutammo 
specifically stimulates the formation of bound 
glucosamine, as hyaluronic acid, by washed prepara- 
tions of group A streptococci meubated at 35° m a 
simple buffered glucose — salt solution of the followmg 
composition: 0 08 M sodium 6 glycerophosphate 
(anhydrous), 0 028 M glucose, 0 02.M magnesium 
chloride, 0 025 M morganie phosphate buffer pH 7 0, 
the final pH of this mixture is 7 0 We now suggest, 
on the basis of further work using washed prepara- 
tions, that the pathway for the synthesis of the glucos- 
amme m hyaluronate by streptococci 1s 
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(à) NH, + glutamic acid > glutamme ; 
(b) Glutamme + glucose (or hexose derivative) > 
bound glucosamme -+ glutamate. 


Evidence for this suggestion 1s as follows. (1) Glut- 
amine or ammonium glutamate stimulates the forma- 
tion of bound hexosamme m aged preparations of 
washed cells, but neither ammoma nor glutamic acid 
1s separately effective (2) Methionme sulphoxide, 
known to inbibit glutamme synthesis from ammonium 
glutamate m other systems, prevents synthesis of 
bound glucosamme in the presence of ammonium 
glutamate but not in the presence of glutemme. 
(3) A close relationship exists between the amount 
of glutamme or ammonium glutamate taken up by the 
cells and the bound glucosamime formed, at lower 
levels of nitrogen source the amount of bound 
glucosamme-nitrogen appearmg approximates to 
half the total nitrogen supphed ^ (4) A cell-free 
extract of streptococc: supplemented by 10-3 
adenosine irrphosphate, 0 022 M cysteme, 0 025 M 
morganic phosphate, 0 028 M glucose and 0 02 M 
magnesium ion formed glucosamine from glutamme 
but not from ammonium glutamate, 1t 1s not known 
whether this hexosamme 1s free or bound mto muco- 
polysacchamde. (5) Very high (80-100 per cent) con- 
version of nitrogen-15 from ammonium ion into bound. 
glucosamme nitrogen of hyaluronate has been shown. 
m the presence of unlabelled glutamate 

This work, together with the sumar observations 
of Leloir and Cardmı! for the formation of glucosamme 
by Neurospora extracts, suggests that the above path- 
way 1s 8 general one for the synthesis of hexosamine, 
at least m micro-orgamsems. Full details of this work 
will be pubbshed elsewhere 

i D A. LOWTHER 
H. J. Roazrs 


National Institute for Medical Research, 
The Ridgeway, 
Mill Hill, London, N W 7 
Nov. 8. 

1 Kendall, F E , Heidelberger, M , and Dawson, M H., J Bil Chem, 
118, 61 (1937) 

3 Seastone, C V, J Exp Med, 70, 361 (1939) 

? Roseman, S , Moses, F E , Ludoweig, J, and Dorfman, A, J Bol. 
Chem , 203, 218 (1958) | Roseman, S, Ludoweig, J, Moses, 
F E, and Dorfman, A , J Bool Chem , 206, 665 (1954) Topper, 
Y J, ana Lipton, M M, J Bwl Chem, 208, 135 (1958) 

*Lowther, D A, and Rogers, H J., Biochem J, 68, xxxix (1953) 

* Waelsch, H , Owades, P, Miller, H K, and Borek, E J Bul 
Chem , 166, 273 (1946) Elliott, W FE, Biochem J , 49 106 (1951). 
Elhott, W H ,and Gale, E F , Nature, 161, 129 boe Mellwam, 
H,Roper,J A, and Hughes, D E, Biochem J , 42, 402 (1948) 
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Utilization of Sulphate lon by Fibroblasts 
in the Quartz Focus 


MucoPorySACCHARIDES are abundant in healmg 
wounds and other sites where collagen is formung, 
and Meyer! postulated ther production m large 
quantities by fibroblasts The mast cell has been 
credited with producmg ‘ground substance’? or 
hyaluronic acid®, but Buntmg and Bunting‘ recently 
reviewed much of the evidence for the source of 
mucopolysaccharide in fibroplasia and came to the 
ecnelusion that an origm from ‘fibrocytes’ seemed 
probable but not conclusive Klemperer’ expressed 
similar views his objections were based largely on 
the non-specificity of the penodie acid — Schiff 
method for mucopolysaccharides Gersh and Catch- 
pole® had postulated previously a secretory cycle in 
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Fig 1 Silicotic foci of 51 days duration in the omental tissues 

The largest on the right consists mostly of dense collagen with 

fibroblasts at the periphery The other two are still largely fibro- 

blastic with only early formation of collagen fibres Iron 
hematoxylin and Van Giesen x 80 


Fig 2 Concentration of sulphur-35 1s low in the mucopoly- 

saccharide of the collagenous focus It 1s high in the fibroblasts 

at the periphery of this focus and in those of the cellular foci 
Autoradiograph x 80 


fibroblasts dependent on the specificity of this 
technique. 

Mucopolysaccharides are present in developing 
quartz foci, in the cytoplasm of fibroblasts and in 
unphagocyted dust? The large cells which invade 
and phagocytose the dust are stimulated to intense 
collagen production There is stamable mucopoly- 
saccharide m their cytoplasm, and some 1s liberated 
into the focus 

In autoradiographs, sulphur-35, given as sulphate 
10n, 1s ‘fixed’ only in the sulphated mucopoly- 
saccharides of the tissues and 1s present m particu- 
larly high concentration within the cytoplasm of cells 
producing these Mammals are unable to incorporate 
the #880, 10n mto the sulphur-contamimg amrino-acids, 
and the trace of sulphur-35 found ın cystine 1s almost 
certainly formed by the animal’s mtestimal muero- 
organisms In this way the autoradiographic method 
determmes accurately only those cells which elaborate 
mucopolysaccharide 

Siheotic foc: were produced 1n the peritoneal tissues 
of albino mice by the methods already described? and 
lesions of ages from 9 to 120 days were studied 
Sulphur-35 was administered as sulphate 10n at pH 7 
and autoradiographs prepared? 

Sulphur-35 was taken up and retamed withm the 
developing quartz foci. Invanably the element was 
in high concentration onty m the cellular fibroblastic 
zones (Figs 1 and 2) Where fibroblasts were widely 
dispersed, localization of the 10n could be confirmed 
within ther cytoplasm. Only low concentrations of 
sulphur-35 were present m the extracellular muco- 
polysaccharide, particularly when this was accom- 
pamed by abundant collagen fibres Testicular 
hyaluronidase (Benger’s ‘Hyalase’) had no effect on 
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the distribution of the radioactive ion. In view of 
the specific nature of the location of the *SO, ion 
within the cytoplasm of cells formmg mucopoly- 
saccharide®, the evidence presented here strengthens 
greatly the behef that fibroblasts do form and secrete 
mueopolysaechandes mto the surrounding tissues 
durmg collagen formation. 
R OC. CORRAN 
J S Kennepy 
University Department of Pathology, 
Royal Infirmary, 
Glasgow. 
Nov 8 
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*Animal Cytology and Evolution" 


WE were surprised at the content, and still more 
at the tone, of the review by Prof. C D. Darlington 
of M J. D White’s Animal Cytology and Evolu- 
tion”? In our opinion, r5 would be unfortunate if 
the many criticisms given under the authority of 
Darlington’s name were allowed to obscure what seem 
to us the merits of this book White's book contains 
not only a most useful and critical compilation of 
scattered data, but also many stimulating discussions 
of a variety of topics, and 1b 1s a valuable part of 
Dr. White’s work that he makes ıt clear which of 
his remarks are intended to be factual and which : 
theoretical. 

C. H. WADDINGTON 

Institute of Animal Genetics, 


Edinburgh 
H. G CALLAN 
Department of Natural History, 
St Andrew’s. 
Feb. 7. 


1 “Genetics and the Chromosomes”, Nature, 175, 4 (1955). 


"Independence in Publication” 


TE subject of Prof. A. V. Hill's communication? 18 
one of long standmg. 

Prof. Elliott Coues published a “Handbook of Field 
and General Ormthology” in 1890? m which he gives 
instructions for the collection of specimens He lists 
all the details that should be recorded on labels, 
meludmg “Name of the person m charge of the 
[survey, voyage, exploration, or other expedition (if 
any), during which the specimen was collected] (and 
it may be remarked that the less he really cares about 
birds, and the less he actually interests himself to 
procure them, the more particular he will be about 
this).’ 

L. Harrison MATTHEWS 
Zoological Society of London, 
Regent’s Park, 
London, N W 1. 
Feb. 10. 


1 Nature, 175, 266 (1955) 


a Coues, E, "Handbook of Field and General Ormthology” (Mac- 
milan, London, 1890) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, March 7 


SOCIETY oF ENGINEERS (at the Geological Society, Burlington 
House, Piccadilly, London, W 1), ab 530 pm-—Dr W E Ripper 
“Spraying of Crops by Helicopter” 


SoorETY oF CHEMICAL INDUSTRY, LONDON SEOTION (at the Chemical 
Society, Burlington House, Piccadilly, London, W 1), at 680 pm — 
Mr J Wright “Utization of Fission Product Radiation” 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (joint meeting 
with the Woolwich Polytechnic Scientific Society, at the Woolwich 
Polytechnic, London, $ B18), at 730 pm-—Mr L C Nickolls 
“Some Chemical Aspects of Forensic Science" 


ROYAL GEOGRAPHICAL SOCIETY (at 1 Kensington Gore, London, 
S W 7), at 830 p m-—Mr Merhn Minshall "Sailing Across Europe" 


Tuesday, March 8 


INSTITUTION oF Post OFFICE ELECTRICAL ENGINEERS (ab the 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, W C2), at 5 pm —Mr J W McPherson ‘Some 
Non-Linear Magnetie Devices and ther Application to Telecom- 
munications” 


ZOOLOGICAL Socrery or LONDON (at the Zoological Gardens, 
Regent’s Park, London, N W 1), at 5 p m —8Soientifio Papers 


INSTITUTION OF CIVILU ENGINEERS (at Great George Street, West- 
muster, London, SW1) at 530 pm—Mr D ER R Dick “The 
Civil Engineer and Britain's Atomic Factories”. 


UNIVERSITY OF LONDON (in the Meyerstem Lecture Theatre, 
Westminster Medical School, Horseferry Road, London, 8 W 1), at 
530 pm —Academician W A Engelhardt (USSR) ‘Mechano- 
Chemistry of Muscle" * (Further lecture on March 16 ) 


INSTITUTION OF THE RUBBER INDUSTRY, LONDON SEOTION (joint 
meeting with the PLASTIOS INSTITUTE, at the “Oversea” League, 
Park Place, St James's, London, S W 1), at 7 p m —Dr A Charlesby 
name m Rubber-hke Materials by Exposure to High Energy 

ation’ 


Wednesday, March 9 


INSTITUTE OF PETROLEUM (at 26 Portland Place, London, W 1), 
at DM p —Mr L Grunberg “The Viscosity of Liquid Hydro- 
earbons” 


INSTITUTION OF ELECTRICAL ENGINDERS, RADIO SECTION (at Savoy 
Place, London, W C 2), at 530 pm —Dr P E Axon, Mr C L $ 
Gilford and Mr D E L Shorter “Artificial Reverberation" 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W C1), at 530 pm —Prof T 
Sonneborn (University of Indiana) “Paramecium in Modern 
Biology” * (Further lectures on March 10 and 11) 


UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W C1) at 530 pm—Dr C R 
Skoglund (Stockholm) ‘The Functional Organization of Spinal 
Interneurones" * (Further lecture on March 11) 


ILLUMINATING ENGINEERING SoorgTY (at the Royal Institution, 
Albemarle Street, London, W 1) at 6 pm —Smr Harold Spencer 
Jones, F RS “The Brightness of the Stars" (Third Trotter- 
Paterson Memorial Lecture ) 


UNIVERSITY OF LONDON (ım the Beveridge Hall, Senate House, 
London, WC 1), at 8 pm-—Sir Henry Tizard, FRS “A Scientist 
In and Out of the Civil Service" * (Haldane Memorial Lecture ) 


Soctery OF CHEMICAL INDUSTRY, Foon GROUP (in the Rooms of 
the Chemical Soctety, Burlington House, Piccadilly, London, W 1), 
at 630 pm—Dr E © Barton-Wrght ‘The Problem of Protein 
Haze im Bottled Beer", Dr E H Callow 
Water Content of Meat” 


Thursday, March 10 


BRITISH SOCIETY FOR THE HISTORY OF SCIENCE, PHILOSOPHY OF 
SorgNOE GROUP, NORTHERN BRANOH (at the University, Nottingham), 
[M 80 pn J O Wisdom “Is the Philosophy of Science a 

cience ?” 


PHYSICAL SOOIETY, Low TEMPERATURE GROUP (in the Science 
Museum Lecture Theatre, Exhibition Road, London, S W 7), at 
430 pm —Dr Haselden “Some Expermmenftal Problems 
Encountered m the Fractionation of Liquid Air" 


INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, S W 1), at 530 pm —Dr W Gumz “Fuel 
Developments in Germany" * 


ROYAL METEOROLOGICAL SOOIETY (in the Conference Hall, County 
Hall, Westminster Bridge, London, SE1), at 530 pm —Mr F 
Ludlam ‘Clouds’ * (Meeting open to Sixth-form Scholars ) 


UNIVERSITY OF LONDON (at King's College, Strand, London, W C 2), 
at 530 pm—Prof P M S Blackett, FRS “War and Scientific 
Development” * (Last of a series of lectures on “War and Society” ) 


UNIVERSITY OF LONDON (at Senate House, London, WC 1), at 
530 p m -—Dr P Karrer (University of Zurich) ‘‘Curare-Alkaloids” * 
(Further lecture on March 11 ) 


INSTITUTION OF MECHANICAL ENGINEERS, INDUSTRIAL ADMINISTRA- 
TION AND ENGINEERING PRODUCTION GROUP (at 1 Birdcage Walk, 
Westminster, London, S W 1), at 645 pm —Duiseussion on “The 
Engineer as an Administrator” 


“Factors Affecting the 
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ROYAL INSTITUTE OF CHEMISTRY (Joint meeting with the WEST 
Ham COLLEGE OF TECHNOLOGY CHEMIOAL SOOIETY, at the West Ham 
College of Technology, Romford Road, London, E15), at 7 pm — 
Prof H J Emeléus FRS  *"EFluorine", 


Friday, March HI 


BEDSON CLUB (n Lecture Theatre I, New Chenustry Building, 
King's College, Newcastle upon Tyne 1), at 520 pm —Pror F J W 
Roughton, FRS “Rapid Reactions of Hemoglobin with Oxygen 
and Carbon Monoxide" (99th Bedson Lecture) 


SOUTH PLACE ETHICAL So0fETY (at Conway Hall, Re Lion Square, 
London, W C 1), at 730 pm —Lord Boyd-Orr, FRS “Ethics m 
the Atomic Age" (Conway Memorial Lecture) 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
8 pm—Sir Arnold A Hall *'Expermenfal Techniques 
Used in Aeronautical Research and Development” 


Saturday, March [2 


NUTRITION SocIETY (at St Mary's Hospital Medical School, London, 
W 2), at 1045 am —Symposium on “Alcohol and its Nutntional 
Significance" 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before th^ dates mentioned 

LEOTURER (with a good honours degree or Associate of the Royal 
Institute of Chemistry, and with research and/or industrial ex- 
perience) IN CHEMISTRY, and a LECTURER (with a good honours 
degree or Associate of the Institute of Physics, and with research 
and/or industrial experience) IN PHYSICS, at the Technical College 
of Monmout. e, Crumlin, Newport—The Director of Education, 
County Hall, Newport, Mon (March 12) 

SENIOR RESHAROH OFFICER (with a degree in agricultural science 
or science of an Australian university, or of an overseas university 
of iy Gan ge standing, or equivalent qualifications which should 
include a university degree supported by special postgraduate ex- 
perience m research and/or teaching in plant pathology), IN THE 
PLANT QUARANTINE SEOTION, Department of Health, Canberra, for 
research and investigation mto matters affecting plant quarantine 
involving lason and co-operation with appropriate institutions and 
technical workers in Australia—Chief Commonwealth Medical Officer, 
Australia House, Strand, London, WC 2 (March 19) 

ASSISTANT EXPERIMENTAL OFFICER (male) (graduate in botany or 
agricultural botany, with traming m plant physiology and preferably 
some knowledge of modern methods of field expermmentation), IN 
THE BOTANY DEPARTMENT to help ın fleld work on the physiological 
analysis of growth and yield of agricultural crops, and in related 
laboratory work—The Secretary, Rothamsted Experimental Station, 
Harpenden, Herts, quoting “102” (March 21) 

CHAIR OF ZOOLOGY af the University College of the West Indies— 
The Secretary, Inter-University Council for Higher Education Over- 
seas, 1 Gordon Square, London, WC1 (March 21) 

LECTURER (with a good honours degree or equivalent qualification 
in mechanical engineering, and with practical experience in industry 
and in teaching) IN MECHANIOAL ENGINEERING—The Principal, 
"Wigan and District Mining and Technical College, Wigan (March 21) 

SENIOR LECTURER or LECTURER IN PHYSIOLOGY at the University 
College of the West Indies—The Secretary, Senate Committee on 
Colleges Overseas in Special Relation, University of London, Senate 
House, London, W C 1 (March 21) 

RESEARCH ASSISTANT (preferably with an honours degree 1n medical 
sciences or biology, and a knowledge of German) IN THE DEPARTMENT 
OF ANATOMY, for work maimly on the central nervous system—The 
Secretary, University College, Gower Street, London, W C 1 (March 26) 

RESEAROH ASSISTANT (with a first- or good second-class degree in 
botany, with ecological and physiological interests) IN EcoLogy— 
The Secretary and Registrar, The University, Southampton (March 26) 

RESEARCH OFFICER (with an honours degree in engineering or science 
or equivalent qualifications) IN THE DIVISION OF BUILDING RESEARCH, 
Commonwealth Scientific and Industrial Research Organization, 
Hüghett, Victoria, Australa, to participate in & programme of 
theoretical and experimental research on the properties and uses of 
lightweight concrete and gypsum plaster as structural materials— 
Chief Scientific Liaison Officer, Austrahan Scientific Liaison Office, 
Africa House, Kingsway, London, W C 2, quoting 390/209 (March 26) 

ASSISTANT LECTURER (preferably with interests in applied mathe- 
matics) IN THE DEPARTMENT OF MATHEMATICS—The Secretary, 
University College London, Gower Street, London, W € 1 (March 28) 

LECTURER IN REFRACTORY MATERIALS IN THE DEPARTMENT OF 
METALLURGY —The Registrar, The Umiversity, Sheffield (March 31) 

SENIOR LECTURER IN ELECTRICAL ENGINEERING at the University, 
Adelaide, South Australia—The Secretary, Assocation of Universities 
of the British Commonwealth, 5 Gordon Square, London, W C1 
(Adelaide, March 37) 

SorENTIFIO OFFICER (with a first- or second-class honours degree 
1D an approved scientific subject or other approved equivalent quali- 
fication) IN THE DEPARTMENT OF INDUSTRIAL AND FORENSIO SCIENCE 
of the Mimistry of Commerce—The Secretary, Civil Service Com- 
mission, Stormont, Belfast (April 1) 

University DEMONSTRATOR (with an honours degree m some branch 
of natural science, and preferably with a veterinary qualification and 
experience in teachmg the subject) IN VETERINARY ANATOMY—Dr 
A S Watt, Botany Department, Downing Street, Cambridge (April 1) 

CHAIR OF APPLIED MATHEMATICS—The Registrar, The University, 
Sheffield 10 (April 2) 

RESRAROH FELLOWS, for independent research—The Registrar, 
The University, Reading (April 12) 
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READER or SENIOR LECTURER IN APPLIED MATHEMATICS at the 
University of Hong Kong—tThe Secretary, Association of Universities 
of the British Commonwealth, 6 Gordon Square, London, WC1 
(Hong Kong, April 15) 

ICI RESEARCH FELLOWS IN BIOCHEMISTRY, CHEMISTRY, CHEMO- 
THERAPY, ENGINEERING, METALLURGY, PHARMACOLOGY, PHYSICS or 
alhed subjects—The Academic Registrar, University of London, 
Senate House, London, W C1 (Apri 16) 

TURNER AND NEWALL EESEARCH FELLOWS IN ENGINEERING, 
INoRGANIO CHEMISTRY, PHYSICS or an allied subject—The Academic 
Registrar, University of London, Senate House, London, W C1 
Apri 16) 

‘ ASSISTANT LECTURER (honours graduate m botany or agricultural 
botany) IN AGRICULTURAL BOTANY—The Registrar, The University, 
Reading (April 30) 

RESEAROH ASSISTANT (with a medical degree or an honours degree 
in physiology or zoology) IN THE CLIMATIC AND WORKING EFFICIENCY 
UNIT of the Medical Research Council, Department of Human 
Anatomy, University of Oxford, to take part 1n fundamental studies 
of muscle and joint action and the application of this to clinical, 
industrial and service problems—Pro? Sir Wilfrid Le Gros Clark, 
TR S, Department of Human Anatomy, University Museum, Oxford 
(April 30) 

RESEARCH FELLOW IN THE DEPARTMENT OF CHEMISTRY for work 
on heterogeneous catalysis—Prof C Kembali, Queen's University, 
Belfast (April 30) 

ASSISTANT PROFESSOR OF Som ScIENCE-——Head of the Department 
of Soil Science, Faculty of Agriculture, University of Alberta, 
Edmonton, Alberta, Canada (May 1) 

ASUSTANT LECTURER, Grade B (with a good honours degree in 
physics or electrical engineermg, and with some research, industrial 
Or teaching experience) IN THX DEPARTMENT OF APPLIED PHYSICS, 
College of Technology and Commerce, Cardiff—The Director of 
Education, City Hall, Cardiff 

CHEMIST or BronoaIST (with at least a second-class honours degree 
in chemistry or biology, and a good knowledge of chemical analysis) 
IN THE HEALTH PHYSICS DIVISION, to undertake work on the uptake 
and metabolsm of radioactive elements 1n. biological materials—The 
Establishments Officer, United Kingdom Atomic Energy Authority, 
Atomic Energy Research Establishment, Harwell, Didcot, Berks, 
quoting 2/103/237 

FISHERIES OFFICER (with & university degree in natural science, 

referably zoology) in the Lake Victoria Fisheries Service, East Africa 

igh Commussion, for duties which include the development and 
control of the fisheries of Lake Vietoria—Director of Recruitment, 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
SW1 quoting BCD 65/88/01 

LECTURER Grade B (graduate of a British university with chemistry 
as one of the major subjects, and preferably with a knowledge of 
nutrition or hygiene), to teach Science as applied to Catering and allied 
Bubjects—Olerk to the Governing Body, Battersea Polytechnic, 
London, S W 11 

RESEARCH ENGINEER (about 27 years, with an honours degree in 
engineermg and one or two years practical experience) IN THE RE- 
SEARCH AND DEVELOPMENT DIVISION of the Cement and Concrete 
Association, near Slough, to work on concrete materials and methods 
Of construction—The Seeretary, Cement and Concrete Association, 
52 Grosvenor Gardens, London, 8 W 1 

SENIOR Som CONSERVATION OFFIORR (with a university degree in 
an appropriate subject, and at least one years postgraduate study or 
experience of soil conservation) IN THE DEPARTMENT OF AGRIOULTURE, 
Gold Coast Local Civil Service, for duties which comprise the planning, 
admmustration and execution of schemes for soil conservation and 
land utihzation, and the tendering of advice on problems of soil con- 
servation—-The Director of Recruitment, Colonial Office, 2 Sanctuary 
Buildings, Great Smith Street, London, S W 1, quoting BCD 63/13/017 

Som SURVEY OFFICER (with a degree either ın geography, or m 
science with geology or geography as one subject) IN THE DEPARTMENT 
OF AGRIGULTURE, Western Region, Nigeria, to take part m the fleld 
work of a scheme of systematic classificat*on and mapping of souls— 
The Director of Reermtment, Colonial Office, Sanctuary Buildings, 
Great Smith Street, London, S W 1, quoting BCD 63/410/02 


REPORTS and other PUBLICATIONS 


(not included «n the Monthly Books Supplement) 


Great Britain and Ireland 


London and Home Counties Regional Advisory Council for Higher 
Technological Education Bulletin of Special Courses in Higher 
Technology (including Management Studies and Commerce), 1954-55 
Part 2 Sprmg and Summer Terms, 1955 Pp v+41 (London 
London and Home Counties Regional Advisory Council for Higher 
Technological Education 1954) 1s 64 712 

Brifish Gelatine and Glue Research Association Sixth Annual 
Report for the year October 1953 to September 1954 Pp 15 (London 
British Gelatine and Glue Research Association, 1954 ) {1712 

Royal Entomological Societv of London Handbooks for the Identi- 
fication of British Insects Vol 4, Part 8 (a)  Coleoptera—Staphyh- 
nidae Section (a) — Piestinae to Euaesthetinae By the Rev C E 
Tottenham Pp 79 (London Royal Entomological Societv of 
London, 1054 ) 15s 1712 

The Nuffield Foundation Report for the year ended 31 March 1954 
Pp 141 Report on grants made during the ten vears April 1943 to 
March 1958 Pp 319 (London The Nuffield Foundation, 1954 ) [2112 

Royal Institute of Chemistry Lectures, Monographs and Reports 
1954 No 6 _ A Physical Approach to Terpenoid Strictures By Prof 
J Monteath Robertson (Third Henderson Memorial Lecture) Pp 
fi+21 (London Royal Institute of Chemistry, 1954 ) [2112 

Anti-Locust Research Centre Anti-Locust Bulletin No 18 Sexual 
Maturation in the Desert Locust (Sehwtocerca gregaria Y'orskAM), with 
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special reference to the Effects of Grouping Bv Dr Maud J Norns 
Ip ii+46 (London Anti-Locust Research Centre, c/o British 

useum (Natural History), 1954 ) 4s 6d [2112 

Ministry of Fuel and Power Safety ın Mines Research Establish- 
ment Thirty-second Annual Report on Safety in Mines Research, 
1953 Pp 83+4 plates (London HM Stationery Office, 1954 } 
3s net [2112. 


Other Countries 


Geological Map of East Africa 
Lands and Surveys, 1954 ) 

US Department of Commerce—National Bureau of Standards 
NBS Circular 549 Computation of Achromatic Objectives By 
Robert E Stephens Pp 7 (Washington,DC Government Printing 
Office, 1954 ) 10 cents 1512 

New York Uniersty—College of Engineerin, Meteorological 
Papers Vol 2, No 3(June 1054) The Atmospheric Lunar Tides By 
Ryukichi Sawada Pp 31 (New York New York University Press, 
1854) 150 dollars 1512. 

Birds the World Over By Austin L Rand and Emmet R Blake 
Pp 97 (Chicago Natural History Museum, 1954) 150 dollars [1512 

Reports of the Biochemical Research Foundation of the Franklin 
Institute Vol 12 1952-1953, with an Index to BR F Publications 
Nos 1 to 268, and BRF Notes, Nov 1938 to Dec 1953, Bound in 
Reports from the Biochemical Research Foundation, Volumes 1 to 12, 
1930-1953 Pp 154 (Newark, Delaware Biochemical Research 
Foundation of the Franklin Institute, 1954 ) 1512 

Canada—Department of Mines and Technical Surveys Map of 
Canada Principal Mining Areas and Producmg Mines (Map 900A, 
Fourth edition) (Ottawa Queen’s Printer, 1954 [1512 

Southern Rhodesia Geological Survey Bulletin No 41 ‘The Geology 
of the Country between Concession and Msonneddi (Mazoe District) . 
By J G Stagman Pp vu+48+4 plates (Salisbury Government 
Printer, 1953 ) [1512 

Pubheations de l'Institut National Turc de Bibhograpme Bibho- 
graphie des Articles Parus dans les Periodiques Turcs, 1953 
Avnl-Jun) Pp 13 (Istanbul Maarif Basimevi, 1954 ) 

Metropolitan Life Insurance Company, Statistical Bulletin, Vol 35, 
No 10 Chances of Death ma Family Pp 12 (New York Metro- 
politan Life Insurance Company, 1954 ) ns 

US Department of Agnoulture Leaflet No 368 The Alfalfa 
Weevil How to Control It Pp 8 (Washington, DO Government 
Printing Office, 1954 ) 5 cents 1512 

Tanganyika Geological Survey Department Bulletin No 25 
The Geology of the Galula Coalfield, Mbeya District By J Spence 
Pp_iv+35 (Dar-es-Salaam Government Printer, 1954) 8shs [1512 

Canada Defence Research Board The Earth's Exterior Atmosphere 
and the Counterglow The Counterglow as Related to Modern Geo- 
physical Theories, with seven recent Russian papers collected and 
translated by E R Hope Second edition Pp xxvii+52 (T 65 R) 
(Ottawa Defence Research Board (Defence Scientific Information 
Service), 1954 ) 15 

Centre National de la Recherche Scientifique Le Laboratoire Sou- 
terram du Centre National de la Recherche Scientifique a Moulisy 
(arbem Pp 94 Centre d'Études de Chimie Métallurgique, Vitry-sur- - 

eine (Seme) Pp 70 (Pans Centre National de la Recherche 
Scientifique, 1954 [1612 

eddelande Från Lunds Astronomiska Observatonum Ser 1, 
Nr 187 Metagalactic Distance Indicators and Spatial Distribution of 
Galaxies By Knut Lundmark Pp 195-210 (Lund Hakan Ohlssons 
Boktryckeri, 1954 ) [1512 

kiv for Astronomi Utgivet av Kungl Svenska Vetenskaps- 
akademien, Band 1, Nr 35 On the Resolving Power of the Photo- 
graphic Image with Special Regard to the Developer By Nils Hansson 
(Meddelande Fran Lunds Qbservatorium, Ser 1, Nr 182) Pp 12 
(Stockholm ^ Almgvist and Wiksells Boktrycker1, London H K 
Lewis and Co, Ltd , 1954 ) [1512 

Commonwealth of Austraha Commonwealth Scientific and In- 
dustrial Research Organization Sixth Annual Report for the year 
ending 30th June 1954 (1958-54) Pp vi--872 (Melbourne Common- 
wealth Scientific and Industrial Research Organization, 1954 x [1512 

Bulletin of the Astronomical Institutes of the Netherlands Vol 12 
No 456 (1954, November 22) The Acceleration of Interstellar Clouds 
By Y D Kahn Pp 187-200 Vol 12, No 457 (1954, November 30) 
The Dependence of Interstellar Absorption of Light on the Wavelength 
By J Borgman Pp 201-210 Vol 12 No 458 (1954, December 1) 
The Rotation of the Inner Parts of the Galactic System By K K 
Kwee, C A Muller and G Westerhout Pp 211-222 (Leiden 
Astronomical Institutes of the Netherlands, 1954 ) nrz 

New Zealand Meteorological Service Meteorological Office Note 
No 40 The Duft of Radioactive Dust from the British Nuclear 
Bomb Tests in October 1953 By J F Gabites Pp 7 (Welhngton 
Meteorological Office 1954 ) 171 

Pontificia Academia Scientiarum Acta Vol 15 No 1 Sulle 
Condizom di Valdita della Formula dt Green-Stokes Generale Di 
Giuho Aruffo Pp 14 No 2 Question: Analitiche Inerent: a1 Pro- 
bilem: di Stabilita dell Equihbrio Elastico Di Lui Brogho No 3 
Notizie sul Gesuita Cristoforo Borri e su sue "Inventioni" da Carte 
Finora Seonosciute di Poetro della Valle Il Pellegrino Di Angelo 
Mercati Pp 25-46 No 4 Osservazioni Critiche Cirea l'Efficaeia 
Dimostrativa dell’ Esperimento di Kennedy Di Mario Galh Pp 47- 
56 No 5 Il Fisico Tedesco Giorgio Mattia Bose e Benedetto 14 Di 
Angelo Mercati Pp 57-70 No 6 Em Vorschlag zur Empirischen 
Reduktion von Spektralvertetlungen Von Joseph Junkes, SJ Pp 
78-76 No 7  Eduaziom Integral a Nuclei Sommabili 
Platone Pp 77-92 No 8 Un Metodo di Interpretazione Anahtica 
di una Batteria di Reatüvi Di: Marcello Cesa-Bianchi e Angelo 
Perugia Pp 93-101 No 9  Racherche sul Comportamento degh 
Interess: nell’ età Evojutiva Di Angelo Perugia Pp 105-120 No 
10 Proprieta della Strutture Elastoplastiche nello Spazio delle 
Iperstatiche Di Leo Ying Pp 121-186 No 11 Dumostrazione 
Intrinseea del Teorema di Ruemann-Roch Sopra una Curva Di 
Edoardo Vesentin. Pp 137-152 (CittA del Vaticano Pontificia 
Academia Scientiarum, 1951-1953 ) [1712 


(Dar-es-Salaam Department of 
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Zeo-Karb Na. A sulphonated coal product contaming 
both strong and weak acid groups 


Zeo-Karb 215. A nuclear sulphonated phenol resin 
contaming also hydroxyl groups 


Zeo-Karb 225 A unifunctional cross linked sulphon- 
ated polystyrene resin in bead form of high capacity 
and exceptional chemical and physical stability 


Zeo-Karb 226. A unifunctional cross linked metha- 
crylic acid resin in bead form containing only 
carboxyl groups as the 1on active groups 


De-Acidite E, A high capacity anion exchange material 
of medium basicity. 


De-Acidite FF. A unifunctional very highly basic 
anion exchange resin 1n bead form based on cross 
Inked polystyrene and containing quaternary am- 
monium groups 


lower running costs 


For full techmeal information please write to- THE PERMUTIT COMPANY LIMITED 
Laboratories Dept V H 92, Permutit House, Gunnersbury Avenue, London, W 4 


The use of Permutit lon Exchange Materials in many 

roles distinct from water treatment, has resulted in the develop- 

ment of numerous new industrial processes giving improved results and 
Some materials now available are — 


R aut 11 ION EXCHANGE MATERIALS 


De-Acidte G A unifunctional weakly basic amon 
exchange resin in bead form based on cross linked 
polystyrene and contaming diethylamino groups 
De-Acidite H. A material similar to * De-Acidite G7 
but containing dimethylamino groups, 
Blo-Deminrolit, A mixed cation and anion exchange 
resin for demineralisation in a single column 
Decalso F A synthetic sodium aluminium silicate 
suitable for the separation and concentration of 
vitamins and hormones 


Decolorite. A resm of high porosity for removing 
colour from solutions 


Permaplex C-10. A highly selective cation exchange 
resin membrane contammg SO;H groups. 


Permaplez A-10. A highly selective anion exchange resin 
membrane containing quaternary ammonium groups 

Head Office and 
Telephone CHIswick 6431 


Permufif lon Exchange Materials — Made in Britain by British Labour 





OXOID 
DEHYDRATED CULTURE MEDIA 





GRANULES—EASY TO HANDLE, LESS HYGROSCOPIC 
TABLETS—FOR SIMPLE PREPARATION OF SMALL VOLUMES 


Details upon request 


Obtamnable from Laboratory suppliers or direct from 
OXO LIMITED (Medical Dept) THAMES HOUSE, LONDON, E.C.4. 
CENtral 978] 
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LECTURES AND COURSES 


BIRKBECK COLLEGE 
(UNIVERSITY OF LONDON) 
SESSION 1955-1956 BEGINS MONDAY, 
OCTOBER 3, 1955 
Part-ume (Evening) Courses provided for In- 
ternal Degrees in the Faculties of Arts and 
Science and for the Academic Postgraduate Dip- 
loma in Psychology Facilities also provided for 
part-time and full-time students reading for higher 
degrees in arts and science Applications for 

admission should be made before June 1 

Pamphlet and form of application may be ob- 
taimed from the Registrar, Birkbeck College, Malet 
Street, WC1 





UNIVERSITY OF LONDON 


A lecture entitled * Fact and Fiction in Ele- 
mentary Dynamics" will be given by Professor 
T M Cherry (Melbourne) at 530 pm on 
March 14 at University College (Anatomy 
Theatre), Gower Street, W C1 

Admission free without ticket 

JAMES HENDERSON, 
Academic Registrar 





UNIVERSITY OF LONDON 


A course of three lectures on ''Paramecium 
in Modern Biology " will be given by Professor 
T M Sonneborn (ndiana) at 530 pm on 
March 9, 10 and 11 at University College (Ana- 
tomy Theatre), Gower Street, WC1 

Admission free, without ticket 

JAMES HENDERSON, 
Academic Registrar 





UNIVERSITY OF LONDON 


A course of three lectures on ** The Cultural 
Landscape of Germany, Rural and Urban" will 
be given by Dr G Pfeifer (Heidelberg) at 
530 pm. on March 10, 14 and 15 at Queen 
Mary College, Mile End Road, E 1 

Admission free, without ticket 

JAMES HENDERSON, t 
Academic Registrar 





UNIVERSITY OF LONDON 


A course of two lectures on ‘* Curare-Alka- 
loids " will be given by Professor P Karrer 
(Zurich) at 530 pm on March 10 and 11 at 
University of London Senate House, W C 1 

Admission free, without ticket 

JAMES HENDERSON, 
Academic Registrar 





THE MEMBERS OF THE BRITISH PSYCHO- 
analytical Society invite. you to attend the annual 
Ernest Jones Lecture entitled “ The Logic of the 
Unconscious," which will be given on Monday 
March 14, at 830 pm, m the Barnes Hall of the 
Royal Society of Medicine (by kind permission of 
that Society) by John Wisdom, Fellow of Trinity 
College, Cambridge P 





NOTTINGHAM AND DISTRICT 


TECHNICAL COLLEGE 
SHAKESPEARE STREET, NOTTINGHAM 
Principal H Baker PhD, AMICE, 

A M I Mech E 
FULL-TIME COURSES-—SESSION 1955-56 

B Sc Special Chemistry (External), University of 
London and ARIC Vacancies exist in these 
courses which commence on September 19 1955 
Applications for admussion should be mede on 
forms obtainable from the Registrar of the Col- 
lege as soon as possible Students who have 
commenced the course by part-time study may be 
admitted direct to the second or final year 
Hostel accommodation 1s available for male stu- 
dents Suitably qualified students for the above 
courses may be eligible for financial assistance 
from their Loca! Education Authority PhD 
(External), MSc (External), University of Lon- 
don <A limited number of vacancies exist for 
graduates wishing to undertake research work in 
orgamic chemtstry (heterocyclic chemistry) or 
physical chemistry (surface chemistry) ın prepara- 
tion for the above degrees Special awards exist 
for those resident in the East Midland area 

Initial inquiries. should be made to Mr J R 
Rowlands, MSc, ARIC, Head of the Depart- 
ment of Science 
F STEPHENSON, 
Clerk to the Joint Education Committee 


OFFICIAL APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unless he or she, or the employment 
is excepted from the provisions of the Notification 
of Vacancies Order 1952 


WEST LONDON HOSPITAL 
HAMMERSMITH ROAD LONDON, W6 
QUALIFIED BIOCHEMIST 
Required with considerable experience of clini- 
cal biochemical analysis and research Salary 
scale (principal grade) £1,125 by £50 to £1,375, 

plus £50 London werghting 

Age qualifications, experience, names of two 
referees to Secretary, Board of Governors The 
Hammersmith, West London and St Mark's Hos- 
pitals, 150 Du Cane Road, London, W 12, by 
March 14 


COMMONWEALTH of AUSTRALIA 

APPOINTMENT NO 480/152 OF SENIOR 

TECHNICAL OFFICER OR PRINCIPAL 

TECHNICAL OFFICER 
COAL RESEARCH SECTION 

The Commonwealth Scientific and Industrial 
Research Organization invites applications for 
appointment to a position of Senior Technical 
Officer or Principal Technical Officer at the Coal 
Research Section, North Ryde, New South Wales 
Duties Supervision of the collection, preparation, 
testing and chemical analyses of coal samples in 
connection with the Section's survey of the physi- 
cal and chemical properties of Australian coals 
Qualifications University degree m science or 
equivalent qualifications, with experience in col- 
lection of samples and the complete analysis of 
coal Salary Dependent of qualifications and 
experience, commencing salary will be determined 
within the range of Principal Technical Officer, 
£A 1,646 to £A 1,814 per annum actual, four incre- 
ments, subject to efficiency bar at £A 1,730 per 
annum actual, or Senior Technical Officer, 
£A 1,310 to £A 1,562 per annum actual, six incre- 
ments subject to efficiency bar at £A 1,436 per 
annum actual Fare to Australia Gncluding those 
of wife and family) will be paid The appoint- 
ment 1s subject to a satisfactory medical exam- 
ination and the appointee may be granted super- 
annuation privileges 

Applications, referring to Appointment No 
480/152, and stating full name place, date and 
year of birth, marital state nationality, present 
employment, particulars of qualifications and Cx- 
perience, and of war service, if any, accompanied 
by the names and addresses of two persons 
willing to act as referees, if required and copies 
of not more than four testimonials, should reach 
the undersigned not later wee April 9, 1955 





Chief Scientific Liaison Officer 
Australian Scientific Liaison Office, 
Africa House, Kingsway London, W C2 


HM OVERSEA CIVIL SERVICE 


Applications are invited for the following 
post Assistant Conservator of Forests, Cyprus 
Candidates must possess a university degree in 
forestry and should preferably be under 40 years 
of age Appointment on contract for two years 
in the salary scale £734 to £1,094 a year, plus an 
overseas allowance of 15 per cent of salary 
Point of entry into the salary scale depends on 
qualifications and experience A gratuity of £25 
or £37 10s (according to salary) is payable for 
each completed three months of satisfactory ser- 
vice Outfit allowance of £30 Free passages for 
Officer, wife and up to three children on appornt- 
ment and satisfactory completion. of contract 
Government quarters when available at moderate 
rental Taxation of salary at local rates 

Apply, giving brief particulars to the Director 
of Recruitment, Colomal Office, Sanctuary Build- 
ings, Great Smith Street. London, S W 1, quoting 
reference BCD 61/17/01 


AGRICULTURAL RESEARCH COUNCIL 
require an Assistant Experimental Officer in. their 
Unit of Plant Nutrition, Long Ashton, to assist 
1n investigations on the effects of mucro-nutrient 
elements on the growth of higher plants Qualfi- 
cations general certificate of education (advanced) 
Or pass degree in botany, or equivalent qualifica- 
ton Some knowledge of chem stry an advantage 
Salary according to age within scale £288 (at age 
18), rising to £640 (men) and to £540 (women) 
Contributory superannuation scheme —Applica- 
tions, with names of two referees, to be sent to 
the Secretary, Research Station, Long Ashton, 
Bristol, within two weeks 








UNIVERSITY OF ADELAIDE 


Applications are invited for appointment 
Senior Lecturer in Electrical Engineering 7 
appointment is open to candidates with qualifi 
tions and experience m any branch of electri 
engineering Terms Potential applicants are 
vited to seek from the undersigned or from 
Secretary of the Association of Universities 
the British Commonwealth, 5 Gordon Squa 
London WC1, a copy of the detailed con 
tons of appointment Salary scale £A 1,360 
£A 60 to £A 1,600 This scale ts under revu 
but there can be no commitment that the sc 
wil be advanced Superannuation on FSS 
basis Applicauon An application must imch 
particulars of age, nationality academic reco 
teaching qualifications war service Gf any), £ 
present position, a list of publications, cor 
of testimonials , the names and addresses of t 
referees of whom inquiries may be made, a 
cent photograph, and a medical certificate 
good health It should be lodged (in duple: 
with the undersigned not later than March 
1955 

Further information about the post or ab 
the University will gladly be supplied on reques 

V A EDGELOE 
Registi 
University of Adelaide, 
Adelaide, South Australia 


UNIVERSITY OF HONG KONC 


Applications are invited. for the post of Rea 
or Senor Lecturer in Applied Mathemat 
Emoluments (for a single man on expatriate teri 
are as under Readership £1 525 by £50 to £1, 
per annum , Senior Lectureship, £1 405 by £40 
£1,565 per annum (A family allowance and 
variable and temporary high cost of living atk 
ance are paid as applicable) Applicants m 
have appropriate qualhfications and experien 
DEA sea passages are provided for expatri 
sta 

Further particulars and information as to : 
method of application may be obtained from | 
Secretary, Association of Universities of the Brit 
Commonwealth, 5 Gordon Square, Lond 
WCI1 The closing date for the receipt of apy 
"og in Hong Kong and London, is April ; 
1 


UNITED KINGDOM ATOMIC 


ENERGY AUTHORITY 
AERE, HARWELL, BERKS 

Invites applications from graduates for posts 
the Reactor Studies Group The work covers 
a broad field ts on studies of advanced types 
nuclear reactors for power production and th 
development problems Candidates should ha 
a first- or second-class honours degree in mec 
amcal or chemical engineering, mathematics 
physics In the case of senior posts candida: 
with mathematics or physics degrees should p: 
ferably have had some engineering experien 
Successful applicants will be appointed accordi 
to age, experience and qualifications within c 
of the following grades Principal Scientific O 
cer, £1 205 to £1615 per annum  Semor Scr 
tific Officer £1040 to £1205 per annum Sen 
tific Officer, £505 to £905 per annum, and tt 
wil] be required to jom the Authority’s contrit 
tory superannuation scheme Rates for wom 
are slightly lower 

Applications should be sent to Establishme 
Officer, United Kingdom Atomic Ener 
Authority, AERE, Harwell, Didcot, Ber) 
quoting 2/103 /248 


MINISTRY OF HOUSING AND LOC/ 
Government Chemical Inspector The Civil Si 
vice Commissioners invite. applications for o 
pensionable post in London Duties include ; 
vestigation in any part of England and Wal 
into water supplies and sewage disposal and t 
conduct of public local inquiries into matters ar 
mg under the Public Health Acts and the Rive 
(Pollution Prevention) Act 1951 Candidat 
must have a first- or second-class"honouts degr 
in chemistry or equivalent but a candidate witho 
this qualification may if otherwise well-qualifie 
be admitted A Knowledge of bio-chemistry | 
biology would be an advantage They must ha 
research experience and wide experience in o: 
(preferably more) of the following the treatme. 
of water sewage trade effluent river pollutic 
control or the corrosion of metals by soi ar 
water Age at least 35 years on January 1, 195, 
Remuneration (men), for a 45}-hour week, £13: 
to £1750, starting pay according to age up 1 
£1 576 (at 40), somewhat lower for women —Ay 
phcation form and particulars from Civil. Servic 
Commission Scientific Branch 30 Old Burlingto 
Street London, W 1, quoting No S4427/55 Ay 
plications to be returned by March 17, 1955 
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HM OVERSEA CIVIL SERVICE 

Senior Entomologists nre required in the Tsetse 
*ontrol Unit of the Veterinary. Depariment. of 
he Northern Region of Nigera Duties will be 
setse survey identificauon of species, field ob- 
ervauons on seasonal distribution and habits of 
setse flies particularly Glossina morsitans and 
lutes in connection with the control of the 
pecies Candidates should bave a natural science 
legree from a British university, and knowledge 
£ tsetse ffies parucularly Glossina morsitans 
\pporntments can be made as follows (a) On 
tree years’ probation for permanent and pen- 
warble employment with salary, mcluding over- 
tas pay m the scale £1400 to £I 560 a year 
,euring age between 45 and 55 Penson 1s at 
he rate of one-six hundredth of final pensionable 
moluments for each completed month of reckon- 
bie service (b) On short-term contract for two 
Jurs of eighteen to twenty-four months’ dura- 
lon 1n the first instance Consolidated salary m 
he scale £1513 to £1719 a year A sratuity 
f £37 10s for each completed period of three 
lonths’ service (including leave) 1s also payable 
n sausfactory completion of contract Govern- 
aent quarters nre provided at a rental of 10 per 
ent of basic salary Free passages in both direc- 
‘ons are provided for officer and hus wife Pay- 
tent of the cost meurred on one outward and 
ne homeward passage for each of two children 
nder the nge of 18 subject to a maximum of 
75 in respect of the return journey for cach 
hid ıs also granted Income tax at loca! rates 
ocal leave is permissible and generous home 
žave is granted ofter each tour of 18-24 months" 
‘uration 

Applicauon forms can be obtained from the 
rector of Recruitment, Colonial Office Sanc- 
uary Buildings, Great Smith Street London 
M (quoting reference number BCD 67/408/ 
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UNIVERSITY OF CAMBRIDGE 
DEPARTMENT OF PHYSICAL CHEMISTRY 
A Research Assistant is required in the Re- 
earch Laboratory on the Physics and Chemistry 
f Surfaces for work involving the maintenance 
pphcation, and development of an electron 
mcroscope and diffraction camera used in the 
ssearch programme of the laboratory Applicants 
hould have n good technical qualification or 
nente traimng and preferably some experience 
f vacuum technique or electronics The position 
; unestablished and the salary will be about £400 

er annum 
Applicants should submit a brief account of 
ler experience and qualifications mentioning 
Be to the Secretary PCS Laboratory Deport- 
tent of Physical Chemistry, Free School Lane 
ambridge 


ROTHAMSTED EXPERIMENTAL 


STATION 

HARPENDEN HERTS 
Applications are invited for a post m the 
hysics Department from graduntes with a good 
onours degree, some research experience and an 
terest m the application of physics to soil o 
lant science The appointment will be in the 
rade of Scientific Officer (£467 to £750 (women) 
| £845 (men)) Starting pay according to ex- 
erence period of National Service and age 
uperannuation FSSU Further information 
n request 
Appheations quoting 108 with full particulars 
nd names and addresses of two referees should 
‘ach the Secretary by March 31 1955 


iOVERNMENT OF TANGANYIKA 


A vacancy exists for a Computer (male or 
male), Lands and Survey Department, Tan- 
inyiha (Rice Investigation Scheme)  Qualifica- 
ons Degree in mathematics, physics or engin- 
‘ring, preferably the first named Age lumi 
ier 40 years Duties Computation of sur- 
tys of a geodete astronomical or cadastral 
ature and the keeping of records Terms of 
ppointment On contract for one tour of 30 to 
5months with salary in the scale £588 to £1 320 
lus inducement pay of between £174 to £300 per 
mum plus cost-of-living allowance of 10 per 
mt of substantive salary subject to maximum 
[ £162 per annum Gratuity at the tate of 
3} per cent of salary and inducement pay is 
io payable on satisfactory completion of con- 
"ct Outfit. allowance free passages 
gave at rate of five days for each completed 
ionth of resident service Income tox at low 
xal rates 

Apply io writing to the Director of Recruit- 
ent Coloma! Office Great Smith Sueet Lon- 
on SW 1, giving briefly age qualifications and 
xperience Mention the reference number BCD 
07/8/06 


PLANT BREEDING INSTITUTE 


CAMBRIDGE 
Applications are invited for the post of 
Scientific Officer in the Forage Crops Sec- 
uon to engage in genetical, 
and breeding research 


physiological 
im grasses and 
legumes Good honours degree in science 
essentinl Sarung salary within range of 
£467 10s to £845 per annum with FSSU 
benefits 

Applications, with names of three referees, 
to be sent to the Secretary Plant Breeding 
Institute Trumpington, Cambridge, before 
March 16 





GOLD COAST LOCAL CIVIL 
SERVICE 


A vacancy exists for a Government Chemist 
Public Works Department Gold Coast Local 
Civil Service Qualifications Honours degree in 
chemistry and Associateship or Fellowship of 
Royal Institute of Chemistry preferably in 
Branch I Sound knowledge of bacteriology and 
biology of water supply required Experience of 
Practical operation of water purification plant 
essential Duties Supervision of purification of 
Government water supplies and investigation of 
new supplies Terms of Appointment On con- 
tract terms for two tours of duty (18 to 24 months 
each tour} with consolidated salary according to 
experience m the scale £1030 to £2020 per 
annum plus gratuity of £37 10s for each com- 
Pleted three months resident service payable on 
satisfactory termination of contract Ou.fit allow- 
ance between £30 to £60 per annum according to 
commencing salary Free first-class passages , 
quarters when avnlinble, nt rental of between 
£60 to £90 per annum Vacation leave nt rate 
of seven days for each completed month of resi- 
dent service Income tax at tow local ra es 

Apply in writing to the Director of Recruitment 
Coloni! Office Great Smith Street London 
SWI1 atving briefly age qualifications and er- 
perience Mention the reference number BCD 
112/13 /018 


UNIVERSITY OF NOTTINGHAM 


Applications are invited for the appointment of 
Assistant Lecturer in Geology Salary within the 
scale £550 by £50 to £650, according to qual- 
ficauons and experience Membership of Fede- 
rated Superannuation System for Universities and 
family allowances 

Conditions of appointment and form of appli- 
cauon from the underst 

H PICKBOURNE 
Realstrar 


MINISTRY OF SUPPLY REQUIRE SCIEN 
ufc Officers for research and development on 
targets for guided weapons at Royal Aircraft 
Establishment, Farnborough, Hants Pos | 
primarily concerned with performance assessment 
experience tn aerodynamics useful Post 2 con- 
cerned with automatic contro! problems, know- 
ledge of servomechanism theory an advantage 
Qualifications first- or second-class honours de 
gree or equivalent in mathematics or mathematical 
physics Salary within range £467 10s to £845 
Women somewhat less Prospects of promotion 
to higher grades Not established but opportuni- 
tres to compete for establishment may arise 
FSSU benefits may be available —Application 
forms from Ministry of Labour and National 
Service Techmical and Scientific. Register (K) 26 
King Street London SW 1. quoting A 36/5A 
Cloveng date March 19 1955 


VICTORIAN GOVERNMENT RAILWAYS 
Offer careers in Australin to (a) Engineer (com- 
munications) starting ns Engineer Cinss 2 with 
salary range from £A 1 373 to £A 1 443 subiect to 
quarterly adiustments in accordance with cost 
of living Higher salaries on promotion Can- 
didates must hold a university degree or tech- 
nical college diploma or equivalent in electrical 
engineering or communications engineering (b) 
Assistant Engineer (signalling) starting as Assis- 
tant Engineer Closs 3 with salary ranging from 
£A 958 (minimum Class 3) to £A 1 138 (raximum 
Class 2) subject to quarterly adjustments in ac- 
cordance with cost of living Commencirg salary 
according to qualifications and experience Higher 
*Dlaries on promotion Candidates must hold 
technical college diploma or equivalent m elec- 
trical engineering Special housing and travelling 
facilities Generous lenve and superannuation 
benefits —Apply in writing to Agent-General for 
Victoria Victoria House Melbourne Pince 
Strand London W C2 giving briefly nge marital 
Status, qualifications and experience Please en 
dorse envelope “ Victorian Railways " 





COMMONWEALTH of AUSTRALIA 
APPOINTMENT NO 290/395 OF RESEARCH 
OFFICER—CHEMIST 
DIVISION OF FOREST PRODUCTS 

The Commonwealth Scientific and Industrial 
Research Organization invites applications for ap- 
poinkment to a position of Resenrch Officer, 
Division of Forest Products, S Melbourne 
Dunes To carry out fundamental and applied 
research 1n various chemical aspects of wood 
preservation against fungi, termites borers and 
marine organisms, etc Qualificauons University 
honours degree or higher qualifications with 
chemistry as a major subject Salary Dependent 
on quahficattons and experience, commencing 
salary will be determined within the range of Re- 
search Officer, £A 1184 to £A 1730 per annum 
actual, thirteen increments subject to efficiency 
review at £A 1268 and £41520 per annum 
actual Fare to Australia (including those of wile 
and family) will be paid The appointment 15 
subject to a sausfactory medical examination and 
the appointee may be granted superannuanon 
privileges 

Applications referring to Appointment. No 
290/395 and stating full name place date and 
year of birth marital state nauonnlity present 
employment paruculars of qualifications and ex- 
perience and of war service if any accompanied 
by the names and addresses of at least two per- 
sons willing to act as referees, if required and 
copies of not more than four testumonials, should 
reach the undersigned not later than April 2 
1955 


W IVES, 
Chief Scientific Liaison Officer 
Australian Scienufic Liaison Office, 
Africa House, 
Kingswoy London WC2 


McMASTER UNIVERSITY 
DEPARTMENT OF PHYSICS 
GRADUATE ASSISTANTSHIPS 

Applications are invited for part time teaching 
and research aossistantships in ‘hc Department of 
Physics McMaster University from persons quali- 
fied to register in courses leading to the M Sc 
and Ph D degrees — Assistantsbips normally carry 
a yearly stipend of $1450 to 51850 Assistants 
nre required to devote 10 to 12 hours per week to 
dunes during the academic session (October to 
April inclusive) and are able to devote full-tume to 
their research during the summer Research is 
in progress in the following fields Theory of 
Molecular Specua F R Britton, Atomic Mass 
Derermimnanons F E Duckworth Cosmuc Rays 
F Gulbis Beta and Gamma Spectroscopy M. W 
Johns Microwave Diffraction A B Mclay, 
Solid State, H E Petch, Theoretical Nuclear 
Physics M A Preston Fission Yields and Iso- 
topic Abundances H G Thode 

Interested persons should write to Dr H E 
Duckworth Department of Physics Hamilton 
Co MeMnster University Hamilton Ontario, 

nada 


UNIVERSITY OF SHEFFIELD 

Applications are invited for the newly estab- 
fished Chair of Applied Mathematics to be Mied 
as soon as possible The term Applied Mathe- 
matics i to be interpreted in a wide sense— 
eg a candidate whose field is theoretical physics 
or astrophysics or meteorology would be accept- 
able Salary £2150 with FSSU provision 
and family allowance 

Further paruculars should be obtained from the 
Registrar The University Sheffield 10 to whom 
applications should be sent by April 2 1955 


UNIVERSITY OF LONDON 


Applications are invited for ICI Research 
Fellowships in Biochemistry Chemistry Chemo- 
therapy Engineering Metallurgy Phnrmacology 
Physics or allied subjects. tenable from October 1, 
1955 normally for three years in the first in- 
stance Salary not less than £750 per annum, 
with family allowances and F SSU 

Information and application forms can be ob- 
tained from the Academic Registrar. Umversity 
of London Senate House WCI Anplicntions 
must be received not later than April 16 1955 


ST BARTHOLOMEWS HOSPITAL 
LONDON EC! 

Appheations are invited. for the post of Chemi- 
cal Pathologist to the Hospital and Lecturer in 
Chemical Pathology to the Medical College ten- 
able as from July 1 1955 The successful candi- 
date will be on a full-ume salary basis part of 
which will be paid by the hospital and part by the 
medical college The appointment will be subject 
to n «ansfactory health report 

Applications together with the names of three 
referees should be received not later than April 
1 1955 and should be addressed to C C Carus 
Wilson Clerk to the Governors 


CCXXIL 





GAS COUNCIL 
SCIENTIFIC SECRETARY 

Applications are invited for the appointment of 
Scientific Secretary to the Gas Council at a salary 
of the order of £2 500 per annum The success- 
ful applicant will be expected generally to advise 
on scientific matters and particularly to act on 
behalf of the Research Committee of tbe Gas 
Council in maintaining liaison between that com- 
mittee, the Directors in charge of the Council's 
Research Stations, the various research associa- 
tuons and other organizations conducting research 
with which the Gas Council may be associated 
The successful candidate must have had consider- 
able experience in the direction of research and 
should be able to show a proper appreciation of 
the relationship between research and commercial 
development - While the directors in charge of 
research stations will maintain their full responsi- 
bilities to the Gas Council for the conduct of their 
stations, the Scientific Secretary must be fully 
qualified to discuss with them the various lines 
of investigation m hand or projected The ap- 
pointment will be pensionable, unless the success- 
ful applicant 1s over 55 years of age on appornt- 
ment 

Applications, giving full particulars of academic 
qualifications and appointments held, should be 
sent to reach the Secretary, The Gas Council 1 
Grosvenor Place, London, S W 1, not later than 
April 16, 1955 





UNIVERSITY OF LIVERPOOL 


Applications are invited for the post of Assist- 
ant Lecturer or Lecturer in the Department of 
Zoology The initial salary for an Assistant Lec- 
turer will be £550 per annum The initial salary 
for a Lecturer will be within the range £650 to 
£800 per annum, according to qualifications and 
experience 

Applications, stating age, experience and aca- 
demic qualifications together with the names of 
three referees, should be received not later than 
Aprit 2, 1955 by the undersigned, from whom 
further particulars of the condttions of appoint- 
ment may be obtamed 

STANLEY DUMBELL, 
Registrar 


UNIVERSITY COLLEGE OF THE 
WEST INDIES 


Applications are invited. for the Chair of 
Zoology Salary £1,800 per annum Child allow- 
ance £80 per annum per child (maximum £240 
per annum) FSSU Passages paid on appoint- 
ment, termination and study leave — Unfurnished 
accommodation at rental of 5 per cent of basic 
salary Duties to be assumed by October 1, 1955 

Applications (eight copies) detailing qualifica- 
trons and experience and namung three referees, to 
be received by March 21, 1955, by Secretary 
Inter-University Council for Higher Education 
Overseas, 1 Gordon Square, London, W C 1, from 
whom further particulars may be obtained 








UNIVERSITY OF LEEDS 

Applications are invited for Imperial Chemical 
Industries Limited Research Fellowships tn Bac- 
teriology, Biochemistry Biomolecular Structure, 
Botany (Plant Biochemistry and Biophysics), 
Chemical Engineering, Chemistry, Chemistry of 
Leather Manufacture Chemotherapy Colour 
Chemistry and Dyeing Engineering (Civil, Electri- 
cal or Mechanical) Fuel and Refractories Geo- 
logy Gncluding Geochemistry), Metallurgy, Mining 
(Selective Flotation and Geophysical Surveying), 
Pharmacology Physics, Physiology or Textile In- 
dustries (Protein Chemistry and Wool Textile En- 
gineering) The Fellowships will be of an annual 
value within the range £600 to £900 a year accord- 
ing to qualifications and experience and will 
normally be tenable for three years 

Further particulars can be obtained on request 
Three copies of applications (one in the case of 
applicants from overseas), together with the names 
of two referees should reach the Registrar, The 
a Leeds, 2, not later than April 15, 


UNIVERSITY OF MANCHESTER 


Applications are invited. for the posts of Lec- 
turer in Astronomy and two Lecturers in Radio- 
Astronomy Salary on a scale £500 to £1,100 
per annum, initial salary according to qual:fica- 
trons and experience (Salary scales are at present 
under review ) Membership of FSSU and 
children s allowance scheme 

Applications should be sent not later than 
March 26, 1955, to the Registrar, The University, 
Manchester, 13, from whom further particulars 
and forms of application may be obtained 





NATURE 


HM OVERSEA CIVIL SERVICE 


Vacancies exist for Chemists in the Depart- 
ment of Chemistry, Federation of Malaya 
Qualifications Honours degree m chemistry with 
Associateshup or Fellowship of Royal Institute of 
Chemistry Two years’ specialized experience in 
some line (forensic science, toxicology, foods, 
drugs and water, bacteriology, pharmacy, etc ), 
relevant to the work m Malaya, or research ex- 
perience indicated by Ph D or comparable post- 
graduate quahfication For pensionable employ- 
ment age lmit 25-30 For contract appointments 
age lmit may be exceeded Duties General 
analytical and consultative work on liquors, foods, 
drugs, water and petroleum etc. Clinical analysis 
and examunation of exhibits for court evidence 
Inspection of petroleum carrying vessels and ex- 
plosives To make reports, give evidence in 
court, and assist in the traming of subordinate 
staff Terms of appointment (a) Pensionable 
with salary and pensionable overseas allowance 
from £1,004 to £2,072 per annum (incremental 
credits may be granted for experience) An addı- 
tional non-pensionable overseas allowance for a 
married. officer A substantial. non-pensionable 
cost-of-ltving allowance, according to family com- 
mitment 1s also payable to all officers At present 
total emoluments for a single man range from 
£1,218 per annum to £2,100, for a married man 
without children from £1,442 per annum to £2,499 
per annum, and for a married man with depen- 
dent children from £1,533 per annum to £2,730 
per annum (b) On contract for three years (with 
provision for renewal) in above salary scale and 
with same allowances Gratuity 1s payable at 
rate of £70 for each completed period of three 
months’ satisfactory service on full pay provided 
officer's basic salary is £1,277 per annum, or 
above For basic salaries below £1,277 per 
annum gratuity 13 payable at the rate of £50 

Apply, in writing, to the Director of Recruit- 
ment, Colonia! Office, Great Smith Street, Lon- 
don, S W 1, mving briefly age, qualifications and 
experience Mention the reference number 
(BCD /97/60/01) 





EAST AFRICA HIGH COMMISSION 


FISHERIES OFFICER 

Vacancy for a Fisheries Officer, Lake Victoria 
Fisheries Service, East Africa High Commission 
Duties melude the development and control of 
the fisheries of Lake Victoria Qualifications 
Candidates must possess a university degree in 
natural science, preferably zoology, and be under 
35 years of age Terms of Appointment Pen- 
sionable after a probationary period of two years 
Emoluments Salary scale £816 to £1,620 a year 
Point of entry into the salary scale depends on 
qualifications and experience Variable non- 
pensionable cost of living allowance, at present 
at the rate of 10 per cent of salary Outfit allow- 
ance £30 if mmal salary below £1,032 a year 
Government quarters when available at rental of 
not more than £102 a year Free passages for 
officer, wife and up to one full fare for children 
on first appointment and leave Taxation at local 
rates 

Apply, giving brief particulars to the Durector 
of Recruitment, Colonial Office, Sanctuary Build- 
ings Great Smith Street, London, S W 1, quoting 
reference BCD 65/88/01 





UNIVERSITY OF LEEDS 
DEPARTMENT OF MINING 

The Council invites applications for two Re- 
search Assistantships 1n the Department of Mining 
at salaries up to £500 a year according to quali- 
fications and experience Candidates should hold 
a good honours degree in physics or physical 
chemistry 

Applications (three copies), stating date of 
birth qualifications and experience together with 
the names of three referees, should reach the 
Registrar The University, Leeds, 2 (from whom 
further particulars may be obtained) not later 
than March 18, 1955 





ROWETT RESEARCH INSTITUTE 


Assistant Experimental Officer required for bio- 
chemical] work on certam rumen nucro-orgamsms 
Candidates should be graduates or hold a higher 
national certificate in chemistry or its equivalent 
Some experience in bacteriology would be desir- 
able Salary scale (men) £288 10s (aged 18) 
to £640 per annum, (women) £288 10s (age 18) 
to £540 per annum 

Apphcations stating date of birth, with par- 
ticulars of education and experience, together with 
the names of two referees, should be sent to the 
Secretary, Rowett Research Institute, Bucksburn, 
Aberdeenshire 


March 5, 1955 





TROPICAL RESEARCH 


FELLOWSHIP 
(MEDICAL SCIENCES) 

Applications are invited by the Council of th 
Royal Society for a Research Fellowship wit 
special reference to ill health in the tropics Th 
Fellowsmp is tenable in any university, hospiti 
or medical school or other institution approved b 
the Royal Society in the British Commonwealtt 
The successful applicant, who need not necessaril 
hold a medical qualification, will be expected t 
spend some part of the period of tenure in th 
tropics The appointment will be for two yea! 
in the first instance, from October 1, 1955, an 
may be renewed annually up to a total. of fiv 
years It will be subject to the conditions goverr 
ing Royal Society Research Appointments Th 

stipend will be £1,250 per annum 
Applications, which should be made on form 
to be obtained from the Assistant Secretary, Th 
Royal Society, Burlington House, London, W 1 
should be received as early as possible, in an 

case not later than May 31, 1955 


GOLD COAST LOCAL CIVIL 


SERVICE 
SENIOR SOIL CONSERVATION OFFICER 
DEPARTMENT OF AGRICULTURE 

Duties comprise the planning, administratio 
and execution of schemes for soil conservatio 
and land utilization, and the tendering of advic 
on problems of soil conservation Candidate 
must possess a university degree im an appropriat 
subject and have had at least one years' posi 
graduate study or experience of soil conservatior 
Appointment on contract in the salary scal 
£1,530 to £1,950 a year with a gratuity of £25 t 
£37 10s for each completed three months of sati 
factory service Outfit allowance of £30 payabl 
on first appointment Free first-class passages o 
appomtment and leave for officer, wife and up t 
three children under thirteen years of age Genei 
ous home leave Taxation at local rates 

Apply, giving brief particulars, to the Directo 
of Recruitment, Colonil Office, 2 Sanctuar 
Buildings, Great South Street, London, SW1 
quoting reference BCD 63/13/017 


DEPARTMENT OF AGRICULTURI 
WESTERN REGION, NIGERIA 
SOIL SURVEY OFFICER 

To take part in the field work of a scheme o 
systematic classification and mapping of soil 
Candidates must possess a university degree eithe 
ın geography or in science with geology or geo 
graphy as one subject Some knowledge of chem 
istry and an interest in botany and plant geo 
graphy desirable Appointment on contract 1 
the salary scale £627 to £1,287 a year, plus a 
allowance of £180 to £270 a year A gratuity c 
£25 to £37 10s 1s payable for cach three month 
of satisfactory service Outfit allowance of £6( 
Free first-class passages on appointment and leav 
for officer, wife and two children under 18 year 
of age Generous home leave Taxation at loc: 
rates Government quarters when available : 
rental of 10 per cent of basic salary 

Apply, giving brief particulars to the Directc 
of Recruitment, Colonial Office, Sanctuary Builc 
ings Great Smith Street, London, S W 1, quotin 
reference BCD 63/410/02 


COVENTRY AND WARWICKSHIRI 
HOSPITAL 


Technician required for Physics Workshop 
radiotherapy, isotope, research and routine work 
General machine shop experience essential , know 
ledge of electronics desirable Salary £450 t 
£515 per annum 

Applications to Secretary, Hospital Managemer 
Committee, Coventry and Warwickshire Hospita 
Coventry 


REGIONAL PHYSICS DEPARTMENT, 9-1 
West Graham Street, Glasgow, C4, Deput 
Regional Physicist It is intended shortly to ar 
pomt an additional Physicist, for duties m th 
Regional Physics Department, which provides 
variety of technical services to hospitals and med: 
cal research institutions throughout the West c 
Scotland Applicauons are now invited fror 
candidates possessing a wide and thorough know 
ledge of classical and modern physics with recen 
experience of a responsible Kind in a large de 
partment devoted to the practice of clinica 
physics Salary will be according to the White: 
Council scale (£1,125 by £50 to £1,375) and appli 
cations including the names of two referees 
should be sent before March 26, 1955, to the Sec 
retary and Treasurer, Board of Management fo 
Glasgow Western Hospitals, 10 Park Circus 
Glasgow, C 3 
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QUEEN'S UNIVERSITY OF 
BELFAST 


Applications are invited for a Research Fellow- 
ip m the Department of Chemistry for work 
i heterogeneous catalysis In addition to carry- 
i out independent work the Fellow appointed 
Il be expected to assist in directing the research 

others working on catalyuc problems The 
ipomnument will be for one year from October 1 


55, and may be extended Salary £700 plus 
a2 U  benefüts, or £750 without FSSU 
nefits 


Letters of application with particulars of aca- 
muc qualificauons and the names and addresses 

two referees should reach Profesor C 
emball by April 30, 1955 


Re — M —Ó i — 
UNIVERSITY OF CAMBRIDGE 
SHELL RESEARCH STUDENTSHIP IN 
CHEMICAL ENGINEERING 

The Managers of the Shell Chemica! Engineer- 
z Studies Fund invite applications for a Shell 
search Studentship Applicants should in 
neral have already received a first research de- 
ze or at least have shown considerable promise 
research The successful candidate will be re- 
ured to engege in research in chemical engineer- 
z under such conditions as the Managers may 
‘termine The studentship will be of £600 n 
ar, plus fees for two years, with the possibility 
an extension for a further year The success- 
| applicant would be expected to commence 
ndence in October, 1955 

Application forms may be obtained from the 
ell Professor of Chemical Engineering Depart- 
cat of Chemical Engineering, Tennis Court 
zad, Cambridge and should be completed and 
turned by April 23 1955 


ELECTRICAL ENGINEERS REQUIRED FOR 
nous Research and Development Establishments 
Ministry of Supply at Farnborough Hants, 
Blvern, Wores Sevenoaks Kent, Chrisichurch, 
ints, and London HQ Applicants should have 
be expecting to obtam a first- or second-class 
mours degree or equivalent preferably with ex- 
tience 1n light elecuical or electronic engineering 
Ids Iniual appointment to Scienufic Officer 
ade Salary according to age, experience etc, 
thin range £467 10s to £845 (£25 to £40 higher 
London) Women somewhat less Prospects 
promotion Not established but opportunities 
compete for establishment may arse FSSU 
nefits may be avadable—Applcauon forms 
m Munstry of Labour and Nauonal Service, 
‘chnical and Scientific Register (K) 26 King 
‘ect London SW 1, quoung D 63/5A 


UNITED KINGDOM ATOMIC ENERGY 
"horty, AER E, Hnrwell Berks, requires a 
tenust or Biologist for its Health Physics Divi- 
m to undertake work on the uptake and 
"abolsm of radioactive elements m biological 
uerais He may be required to lead a group 
goged in experimental field work Applicants 
3uld possess at least a second-class honours de- 
te m either chemistry or biology A good 
owledge of chemical analysis will be essential 
ie successful candidate will be appointed either 
a Senior Scienufic Officer (£1 040 to £1,205 per 
num) or as a Scienufic Officer (£505 to £905 
r annum) according to age, experience and 
ahficauons and will be required to join the 
thority's contributory superannuation scheme 
post as n Principal Scientific Officer (£1,205 to 
615 per annum), ought be granted to an cx- 
3uonally well-quahfied applicant —Applications 
xuld be sent to Establishments Officer United 
agdom Atomic Authority AERE, 
well Didcot Berks quoung 2/ 103/237 


NATIONAL COAL BOARD INVITE APPLI- 
sons for a supernnnuable oppomtment as 
entist Grade TY in their Coal Survey Labora- 
y at Cardiff The work includes the prepara- 
a of detailed reports on the structure and 
ysical and chemical properties of coal seams of 
: South Wales Bristol and Somerset, and Forest 
Dean coalfelds A good honours degree (or 
uvalent qualification) in a science subject 
'erably with a sound background in geology 
4 chemisury is required — Appointment will 
nally be as Scientist Grade IlI (scale £500 by 
5 to £950 male and £475 by £20 to £835 
nale) Promotion to Scientist Grade II (scale 
DO by £35 to £1,150 male, and £700 by £30 to 
000 female), 1s open after & period dependent 
ı experience and nbiuy —Write giving full par- 
ulars (in chronological order) of age, education 
ahfications and experience (with dates), to 
tonal Coal Bonrd, Establishments (Personnel), 
3bart House Grosvenor Place London, SW 1, 
inking envelope TT/932 Original tesumonials 
ould not be forwarded Closing date March 
1955 





COUNTY BOROUGH OF GRIMSBY 


EDUCATION COMMITTEE 
COLLEGE OF FURTHER EDUCATION 
Principal E S Green, BSc ARIC 

Applications are mvited from suitably qualified 
persons for the following post Assistant to 
teach Chemistry up to final degree standard A 
new college ts in course of erection and it is 
expected that there will be considerable expansion 
of the Science Department Applicants should 
possess an hons degree in chemistry, or equiva- 
lent qualificnuon teaching and/or industrial ex- 
perience are desirable Salary im accordance with 
the Burnham Technical Report for a Grade B 
Assistant (£525 by £25 to £820) plus where nppro- 
priate the usual additions for degree and mam- 
ing 

Applicaton forms may be obtained from the 
undersigned (SA E) to whom completed appl- 
cations should be returned not ister than 14 
days after the appearance of this advernsement 
Canvassing disqualifies 

* R E RICHARDSON 


Director of Education 
Education Office 
Eleanor Street 
Grimsby 


MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 
SENIOR LECTURER IN PAPER-MAKING 
TECHNOLOGY 

The Governing Body invites applications for an 
appointment as Senior Lecturer in. Paper-Making 
Technology with similar ttle nnd status in the 
University Candidates should be graduates in 
science or technology who have had extensive re- 
search experjence with fibres The successful ap- 
pheant will be expected to devote himself to 
research lecturing and the orgamzaton of the 
Daper-making section of the Textile Chemistry 
Department He will be under the general super- 
vision of the Head of the Department of Textile 
Chemistry The paper-mnkmg section js housed 
10 new laboratories in the extension of the Col- 
lege Salary scale £1400 to £1750 by annual 
increments of £50 The starting salary may be an 
where within this scale depending on the qualifi- 
cations and experience of the applicant Super- 
annuauon under the FSSU and family nllow- 
ances 

Conditions of appointment and form of appli- 
cation may be obtained from the Registrar, Col- 
lege of Technology Manchester 1 The last day 
for receipt of application is March 31, 1955 

B V BOWDEN 


Principal of the College 


——— Á— — à«— — 
MINISTRY OF SUPPLY REQUIRE PHYSI- 
cal Chemist and/or Physicists for following posts 
at Royal Aircraft Establishment, Farnborough 
Hants — (1) Physicist with good background in 
mathematics to work on properties of materials 
with particular reference to aircraft Candidates 
should have an interest sn physical and mechanical 
testing in development of suitable test methods 
and m properties of materials generally — (2) 
Physicist or Physica! Chemist with an interest in 
Properues of materials for work on development 
Of fibre im remforced products with parucular 
reference to use in aircraft A knowledge of 
plastics industry would be an asset Qualifications 
higher school certificate (science) or equivalent 
Some interest in engineering may be an advantage 
Appointments as Assistant Experimenta! Officer 
with salary range £288 10s (age 18) to £640 
Women somewhat less Possibilities of promotion 
to higher grades Not established but opportuni- 
ues to compete for establishment may arise — 
Application forms from Ministry of Labour and 
National Service Technical and Scientific Register 
(K) 26 King Street London S W1 quotng 
ASLISA  Closmg date March 29, 1955 


CHEMICAL ENGINEER REQUIRED BY THE 
National Research. Development Corporation. to 
iom a team engaged in research connected with 
the design and development of multimembrane 
electrodialysis cells and to supervse the con- 
struction of semi-technical scale demonstrauon 
plant Applicants should be between 24 and 30 
years of age and should hold a degree in chemi- 
cal engineering or physical chemistry with at least 
two years’ postgraduate experience The appoint- 
ment is tenable at the Low Temperature Research 
Station, Cambridge and is for two years in the 
first instance — Imuni salary £700 to £900 accord- 
ing to experience The conditions are similar to 
those attaching to Research Fellowships —Appii- 
cation giving full details of qualificauons should 
be made to the Superintendent, Low Temperature 
Research Stauon Downing Street, Cambridge 





YORKSHIRE OUSE RIVER BOARD 


Applications are invited for the appointment of 
Biologist in the Chief Inspectors Department at 
a salary m accordance with Grade III of the 
Nauonal scales (£600 to £725 per annum) Candi- 
dates should possess a degree in biology with 
chemistry as a subsidiary subject and have had 
previous experience in freshwater biology The 
appointment will be subject to the Local Govern- 
ment Superannuation Acts and the Nanonal Joint 
Couneil’s Scheme of Conditions of Service and 
zr be terminable by one month s nouce on either 
side 

Applications, stating age, qualifications and pru- 
vious experience and accompanied by copies of 
not more than two recent tesumoninls should be 
sent to the Chief Inspector Yorkshire Ouse River 
Board, 21 Park Square South, Leeds 1, within 
fourteen days of the appearance of tbis adveruse- 
ment Canvassing, either directly or indirectly 
wil disquabfy 

w WOOD 


A 
Clerk and Solicitor of the Board 
21 Park Square South 
Leeds 1 


UNIVERSITY OF LEEDS 
DEPARTMENT OF MINING 

The Council invites applications for two Lecture- 
ships m the Department of Mining one m Dress- 
ing of Minerals and the other in Surveying the 
salary scale 1s at present under review Candi- 
dates for the Lectureship in Dressing of Minerals 
should be experienced in the design and operation 
of different types of plant and for the Lectureship 
m Surveying ın topographical surveys 

Applications (three copies) stating date of birth 
quolificauons and experience, together with the 
names of three referees should reach the 
Registrar The University Leeds 2 (from whom 
further particulars may be obtained) not later than 
March 18 1955 


UNIVERSITY OF SOUTHAMPTON 


Applications are invited for the ‘post of 
Research Assistant in Ecology (second appormt- 
ment) established under Nature Conservancy 
grant for invesugauions into competition between 
fen donunants in the Norfolk Broads Require- 
ments include a first- or good second-class degree 
1n botany with ecological and physiological in- 
terests The appointment 15 for three yeors and 
work for a higher degree ts permitted Salary 
£375 per annum plus £75 per annum travelling 
allowance 

Further particulars from the Secretary and 
Registrar, University of Southampton Closing 
date March 26 1955 


UNIVERSITY OF MANCHESTER 

Applications are invited for an Assistant Lec- 
turer m Botany Candidates should have special 
interests in mycology Salary on a scale £450 
to £550 per annum with membership of FSS U 
and childrens allowance scheme (salary scnies at 
present under review) 

Forms of application and further paruculars 
may be obtained from the Registrar The Un- 
versity, Manchester 13 to whom applications 
should be sent as soon as possible but not later 
than March 16 1955 


BATTERSEA POLYTECHNIC 
LONDON SW 11 

Applications are invited from honours graduates 
of a Briush university for the post of Grade B 
Lecturer in Physics Salary £621 or £633 by £25 
to £928, plus allowance of £30 for a good honours 
degree a training allowance and increments for 
industrial or research experience 

Further particulars from the Clerk to the 
Governing Body by whom appitcation should be 
received as soon as possible 


BRITISH TRANSPORT COMMISSION RE- 
search Department (Railways), a vacancy exists 
at Derby for a Scienufic Officer Grade 1, salary 
range £850 to £950 Candidates must possess a 
good degree m physics The post offers a wide 
scope m problems involving classical physics, and 
applicants should indicate in which direction. their 
particular interest lies Superannuation nnd cer- 
tain free travel facilities —Applications to Durector 
of Research (Railways) Staff Section, 222 Maryle- 
bone Road London NWI 


UNIVERSITY OF LONDON, KING'S COL- 
lege will require on October 1 1955, two Lec- 
turers m Physiology one to replace a member of 
staff recently appointed to a char — The salary 
will be at n pomt on the scale £900 by £100 to 
£1 200 with family allowances and FSSU bene- 
fits —Poruculars and application forms should be 
obtuned from the Registrar Kings College 
Swand, WC2 whom completed applications 
should reach by March 28, 1955 
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MEDICAL RESEARCH COUNCIL 


Applications are invited for the post of Re- 
search Assistant in the Climatic and Working 
Efficiency Unit of the Medical Research Council 
at the Department of Human Anatomy in the 
University of Oxford, to take part in fundamental 
studies of muscle and joint action and the appii- 
cation. of this to clinical, industrial and service 
problems Candidates should have a medical 
degree or an honours degree in phystology or 
zoology The salary will be dependent on quali- 
fications and experience Superannuation provi- 
sion will be made under the Federated Super- 
annuation Systema for Universities 

Applications, giving age, qualifications, experi- 
ence, list of published work and copies of testi- 
monials, should reach Professor Sir Wilfrid Le 
Gros Clark, FR S, Department of Human Ana- 
tomy, University Museum, Oxford, not later than 
April 30, 1955 


UNIVERSITY OF READING 
DEPARTMENT OF AGRICULTURAL 
BOTANY 
Applications for the post of Assistant Lecturer 
in Agricultural Botany are invited from honours 
graduates in botany or agzicultural botany, and 
from those who expect to obtain such a degree 
this summer The appointment will be fer three 
years ‘The salary will be within the range from 
£550 per annum to £650 per annum, FSSU 

and child allowance 

Further particulars may be obtained from The 
Registrar, by whom applications should be re- 
cerved not later than April 30, 1955 


LIVERPOOL RADIUM INSTITUTE 


MANAGEMENT COMMITTEE 


1 MYRTLE STREET, LIVERPOOL, 7 

Applications are invited for the post of Hospital 
Physicist, Senor Grade, first- or second-class 
honours degree essential Whitley Council scales 
and conditions of service 

Applications, giving qualifications and experi- 
ence, together with names and addresses of two 
referees, should reach the undersigned not later 
than March 15, 1955 

D BRYSON, 


Secretary to the Committee 


UNIVERSITY OF SHEFFIELD 


Applications are invited for a post of Research 
Assistant to the Professor of Mining, to begin 
duttes as soon as possible Salary up to £750, 
with FSSU provision and family allowance 
Applicants should have a good degree in mining, 
engineering or pure science 

Further particulars should be obtained from the 
Registrar, to whom applications (four copies) 
should be sent by March 26, 1955 


BRITISH ELECTRICITY AUTHORITY, 
Yorkshire Division, require an Assistant Chemist 
m the Fuel Section of the Divisional Chemical 
Laboratory, sited at Skelton Grange Power 
Station, Leeds Salary will be within the range 
£600 to £725 per annum, Grade 6 Class AX 
NIB Agreement Schedule C, according to quali- 
fications and experience and will rise ultimately to 
a maximum of £805 per annum Applicants 
should hold higher national certificate in chemistry 
or its equivalent and have had previous experience 
associated with the sampling and analysis of fuel 
and related work —Application forms, obtainable 
from Divisional Secretary (Establishments) British 
Electricity House, St Mary's Road, Leeds 7, to 
be returned within fourteen days of the appear- 
ance of this advertisement 

G A VOWLES, 


Divisional Controller 


AERODYNAMICISTS AND AERONAUTICAL 
Engineers required at Research and Development 
Establishments of Ministry of Supply at Ames- 
bury, Wilts, Farnborough, Hants and London 
HQ Research or experimental experience of 
amcraft problems desirable Prospects of pro- 
motion Not established but opportunities to 
compete for establishment may arise Qualifica- 
tions, Scientific Officer Class, first- or second-class 
honours degree or equivalent Experimental 
Officer Class, higher school certificate (science) or 
equivalent, but higher national certificate, 
GRAcS, pass degree, etc, may be an advan- 
tage Appoimtments and salary according to age, 
research experience, etc, as Scientific Officer, 
within range £467 10s to £845, Expermuental 
Officer (minimum age 26), £715 to £880 , Assistant 
Expermmental Officer £288 10s (age 18) to £640 
(London rates £14 to £40 higher) Women some- 
what less FSSU benefits may be available for 
Scientific Officer grade —Application forms from 
Ministry of Labour and National Service, Techn- 
cal and Scientific Register (K) 26 King Street, 
London, SW 1 quoting C 84/5A 








COMMONWEALTH of AUSTRALIA 
AUSTRALIAN ATOMIC ENERGY 
COMMISSION 
APPLIED MATHEMATICIAN OR 
MATHEMATICAL PHYSICIST 
Applicanons are invited for two such positrons 
(a) Research Officer in the salary range £A 1,184 
to £A 1,730, to carry out theoretical calculations 1n 
connection with nuclear reactor design, and (b) 
Principal Research Officer in the salary range 
£A 2,228 to £A 2 588 (or for an exceptional appl 
cant, Senior Principal Research Officer in the 
range £A 2,678 to £A 3,000) to originate theoretical 
work in the field of nuclear reactor design Ap- 
pointees will be required to wozk outside Australia 
muually Details of the terms and conditions of 
appomtment, allowances, superannuation and the 
general structure and scope of the Commission are 
available from the undersigned or from the Com- 
mussion's Liaison Officer, Australia House, Strand, 

London, WC 2 

Applications, with relevant personal particulars, 
qualifications, war service and names of referees, 
should be sent by May 2, 1955, to The Secretary, 
Australian Atomic Energy Commission, 45 Beach 
Street Coogee, New South Wales, Australia 


UNIVERSITY OF ALBERTA 
FACULTY OF AGRICULTURE 

Applications are invited for the position of 
Assistant Professor of Sod Science, duties to 
commence on September 1, 1955 Initial salary 
$4,000 to $5,000, depending on qualifications and 
experience There 18 a cost-of-living bonus of 
about $300, and the normal yearly increment 1s 
$250 Preference will be given to a university 
graduate, with a Ph D degree or equivalent traim- 
ing, who has specialized in soil science Duties 
will include research, teaching, soi testing, and 
extension work in soil science Confirmation 
of the appointment will be subject to tbe satis- 
factory completion of a probationary period of 
two to four years 

Applications should be addressed to the Head 
of the Department of Soi Science, Faculty of 
Agzculture University of Alberta, Edmonton, 
Alberta and should give details of traimmg and 
experience, personal information, the names of 
three referees, and be accompamied by a recent 
photograph Closing date May 1 1955 


ROTHAMSTED EXPERIMENTAL 


STATION 


HARPENDEN, HERTS 
Assistant Experimental Officer (male) required 
in the Botany Department, to help in field work 
on the physiological analysis of growth and yield 
of agricultural crops, and in related laboratory 
work Applicants should be graduates in botany 
or agricultural botany, with training tn plant phy- 
stology and preferably some knowledge of modern 
methods of field experimentation Commencing 
salary, according to age, up to £512 per annum 
at age 26 Superannuation scheme 
Applications, quoting reference 102, with names 
of two referees, should reach the Secretary by 
March 21, 1955 


BRITISH EMPIRE CANCER CAMPAIGN 
invites applications from suitably qualified British 
subjects for Exchange Fellowships in cancer re- 
search during 1955-56 Fellowships are of one 
year’s tenure in North America at a stipend of 
$4,000 per annum, which will be paid by the 
National Cancer Institute of Canada to Fellows 
proceeding to Canada, and by the American 
Cancer Society to Fellows proceeding to the 
United States Travelling expenses to and from 
centre of work will be borne by the Campaign 
The closing date for the receipt of applications 
is March 31, 1955 —For further particulars and 
application forms apply to the Secretary General, 
British Empire Cancer Campaign, 11 Grosvenor 
Crescent Hyde Park Corner, London SW 1 


A VACANCY EXISTS FOR A PHYSICIST 
with a minimum of two years’ hospital experience 
for work 1n the Radiotherapy Departments of St 
Bartholomew's Hospital and the North Middlesex 
Hospital, Edmonton Salary scale £585 by £30 
to £765, plus London weighting, starting salary 
will be based on previous experience —Write in 
the first instance by March 11, 1955, enclosing 
two copies of testimonials to C C Carus-Wilson, 
Clezk to the Governors St Bartholomew's Hos- 
pital | London, EC i, marking envelope “ Physi- 
cist” 


BIOCHEMISTRY GRADUATE, PREFER- 
ably with some research experience, required for 
investigations on red-cell enzymes Salary up to 
£700 per annum, according to qualifications —Ap- 
pheations by April 15, 1955 Further details from 
the Regional Director Blood Transfusion Service, 
Royal Infirmary, Edinburgh, 3 

















BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


Graduate 1s required by the Fuel Technolo 
Section of the Physics Department of the abc 
Association to undertake research of a varied a 
interesting nature, and which in the first instar 
wil be mainly im connection with problems 
heating and cooling of steel The post will 
centred at London but will entail operatio! 
studies at steel works Candidates should have 
degree im technology, science or engineering a 
preferably some experience of problems of 1 
steady heat flow Starting salary up to £775 ] 
annum, accordmg to age, quahfications and : 
perience Post 1s superannuated under | 
FSSU 

Whitten applications only, quoting “ Fuel Te 
nology,” to Personnel Officer, BISRA, 
Park Lane, London, W 1 


FOOT-AND-MOUTH DISEASE ` 
RESEARCH INSTITUTE 


Applications are invited. for a post of Resear 
Assistant (female) Duties are concerned w 
research on serology of viruses — Qualificatic 
should preferably include BSc  (bacteriolog 
The post is superannuable and salary ın acco) 
ance with nationally agreed scales related to a: 
quahfications and experience These are Assist 
Experimental Officer grade (£372 at age 21, msi 
by eight increments to £540) or Scientific Offic 
grade (£467 by ten increments to £750) , 

Applications, stating age, qualifications, detd 
of past and present appointments and acco: 
panied by the names of three referees, should 
addressed to the undersigned immediately 

N SMITH, 
Secretar 
Pirbright, Surrey 


BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


Physicist required, for work in the Flu 
Dynamics Section of the Physics Department 
the Association's Laboratories in London Ca 
didates should have a degree 1n physics, with pt 
ferably some industrial or research experienc 
Work wil be mainly on the treatment of gas 
and aerosols Starting salary up to £750 p 
annum, according to age, qualifications and e 
perience Post 1s superannuated under tl 
FSSU 

Written applications only quoting “ Fi 
Dynamics,” to the Personnel Officer, BISR 
11 Park Lane, London, W 1 


ROTHAMSTED EXPERIMENTAL 


STATION 
HARPENDEN, HERTS 

Applications are invited for the post of Hei 
of the Department of Entomology The a 
pomtment will be in the Semor Principal Scie 
tific Officer grade (£1,600 by £75(3) by £25 
£1,850 Superannuation FSSU The succes 
ful applicant will be required to take up du 
on October 1, 1955 

Applications, together with names of two pc 
sons to whom reference may be made, shou 
reach the Secretary by March 31, 1955 


INSTITUTE OF UROLOGY 

IN ASSOCIATION WITH ST PETER'S, 
ST PAUL’S AND ST PHILIP'S HOSPITAL 

Full-time Biochemust (science degree or medic 
qualifications essential) required for work im coi 
nection with urological disease Experience « 
routine biochemical tests and an interest m r 
search necessary The post is of senior grad 
and Whitley Council scales will apply 

Apply, Secretary, Institute of Urology, 10 He: 
netta Street, W C2, stating age, qualificatioi 
and experience, and enclosing copies of tw 
aa testimonials Closing date March 1: 


UNIVERSITY OF CAMBRIDGE 


Applications are invited for the office of Read 
in Industrial Management which has recently bee 
established in the Department of Engineering 

Forms of application and further particula 
may be obtained from the Secretary General « 
the Faculties, The Old Schools, Cambridge Tt 
closing date for the receipt of applications 
April 9, 1955 


BACTERIOLOGIST OR MICROBIOLOGIS 
required for production work at Lister Instit 
of Prevennve Medicine, Chelsea Bridge Roa: 
London SW 1 Previous experience desirabl 
but not essential Salary according to qualific: 
trons and experience —Apply in writing, givir 
age and details of traiming, to the Secretary at tt 
above address 
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UNIVERSITY OF READING 
RESEARCH FELLOWSHIPS 

Appheations are invited for one or more Re- 
tch Fellowships, for independent research, value 
30 per annum 

Ful particulars may be obtained from the 
gistrar, to whom applications should be for- 
tded by April 12, 1955 


UNIVERSITY OF LONDON 


Applications are invited for Turner and Newall 
search Fellowships in Engineering, Inorganic 
‘emistry, Physics or an allied subject, tenable 
mm OctoBer 1, 1955, normally for three years 
the first instance Salary not less than £750 
r annum, with family allowances and F SSU 
Information and application forms can be 
tained from the Academic Registrar University 
London, Senate House, W C1 — Applications 
ast be received not later than April 16 1955 

pute ter ha i leeren o Mi 


UNIVERSITY OF ABERDEEN 


Senior Technician required for Clinical Chem- 
ry Department, Fozesterhill, Aberdeen Wage 
. scale £490 by £20 to £590, placing according 
qualifications and experience 

Applications, in writing, to the Secretary, 
arischal College Aberdeen 


UNIVERSITY OF NOTTINGHAM 


Laboratory Technician, with experience, re- 
ured for the Chemistry Department Salary 
ale £440 to £480 per annum Annual leave 
enty-one working days Voluntary superannua- 
m scheme 
Application by letter to the undersigned 
H PICKBOURNE, 
Registrar 


SENIOR TECHNICIAN REQUIRED AS 
ssistant to Laboratory Supermtendent Must be 
mversant with requirements of large research 
hool engaged on problems connected with all 
‘anches of chemistry Skill in laboratory arts 
id experience of laboratory maintenance essen- 
il Wage according to university technical re- 
sed scale Grade B-—-Apply, The Laboratory 
iperintendent, Chemistry Department, The Urn- 
msty, Edgbaston, Birmingham, 15 


LABORATORY TECHNICIAN REQUIRED 
» assist chief steward Experience in general 
boratory technique desirable Salary £340 to 
180, according to age and experience —Applica- 
jns, with references, in wrtmg to Mr W A 
ightman, Department of Organic Chemustry, 
he University, Leeds, 2 


READER AND SENIOR LECTURERS OR 
*cturers im Physics —The Dean, College of Arts 
id Science, Baghdad, Iraq 


APPOINTMENTS VACANT 


IMPERIAL CHEMICAL INDUSTRIES 
tmited Billingham Division, has several interest- 
g vacancies for Physicists The Division. has 
1 expanding research programme and requires 
hysicists to carry out work on the development 
f physical methods and techniques and their ap- 
feation to chemical problems and analytical 
tethods There js also a cequirement for Physi- 
sts or Electrical Engineers who have made a 
coad study of instrument technology or who wish 
Y take up work in the fields of instrument de- 
slopment and management Candidates should 
e not more than 35 years of age and hold an 
onours degree Starting salaries will depend 
on qualifications and experience —Write, giving 
di details of age, qualifications and experience 
» the Staff Manager, Imperial Chemical Indus- 
ies Limited, Billingham Division, Billngham 
o Durham, quoting reference F9 


GRADUATE (CHEMIST OR PHARMACIST) 
quired for analytical work in Control Labora- 
Sy of pharmaceutical manufacturers The work 
fers a variety of experience in modern pharma- 
utical analysis and control procedures Pre- 
cus experience will be an advantage but appli- 
tons are also invited from persons recently 
ialified A non-contributory pension and life 
-surance scheme 1s in operation —Application 
ams from Eh Lily and Company, Limited, 
asingstoke, Hampshire 


IMPERIAL CHEMICAL INDUSTRIES LTD, 
as a vacancy for a Techno-commercial Assistant 
,one of sts subsidiary companies in the Far 
ast Candidates should be single not more 
an 30 years of age and must possess a degrec 
1 chemistry Remuneration according to age 
id qualifications —Application should be made 
+ the Recruitment Section, Central Staff Depart- 
ent, Imperial Chemical House, Millbank, Lon- 
a SWI1 














GLAXO LABORATORIES LTD 


Glaxo Laboratories Ltd  :nvite applica- 
tions from graduates in one of the biological 
sciences for two posts at their Stoke Poges 
Research Laboratories The work of one 
of the posts involves research into bio- 


chemical and mmmunological aspects of the 


preparation of virus vaccines and the other 
the tissue culture propagation of viruses 
Postgraduate experience is a necessity for 
both posts 

Those interested should write to Personnel 
Manager, Glaxo Laboratories Ltd, Green- 
ford, Middlesex 





TECHNICAL ABSTRACTOR / STENO- 
grapher required by London Office of USA 
Chemical Company Good knowledge of chem- 
istry, German, French and typing is requiced 
Shorthand an advantage Five-day week, attrac- 
uve salary would be paid —Write, giving full par- 
uculars to Box No 657, T G Scott and Son 
Ltd , 143-147 Regent Street, London W 1 


BRITISH INSULATED CALLENDER’S 
Cables, Ltd invite applications for the following 
vacancy at their Leigh Works, near Manchester 
Graduate Physicist or Electrical Engineer for the 
Electro-Physical Laboratory The work involves 
the study of electrical properties of rubber and 
synthetic insulatng materials under a wide range 
of physical conditions Investigational work 
relates to the performance of experimental cables 
embodying new and improved designs Candi- 
dates should have an interest 1n the practical] use 
Of all types of electrical measuring equipment, but 
previous industrial experience is not necessary — 
Applications, quoting reference A/26/54, should 
be addressed to the Staff Officer, BICC, Ltd, 
Prescot, Lancs 


ASSISTANT, PREFERABLY WITH LABORA- 
tory experience required for research on behaviour 
of packaging materials under shock Use of elec- 
tronic equipment will be involved Salary within 
range £250 to £520, according to experience Five- 
day week —Application forms from Secretary, 
Printing, Packaging and Alhed Trades Research 
Association, Randalls Road, Leatherhead, Surrey 
(Ref CM/2/2/ 1955) 


METALS RESEARCH APPLICATIONS IN- 
vied from men with degree (or equivalent) for 
positions m Welding and Ferrous Sections of the 
Birmingham Laboratory of the Mond Nickel Co, 
Ltd Fields of investigation extremely broad, 
including (a) studies of techniques and metal- 
lurgy of the welding of corrosion-resistant and 
creep-resistant materials, and (b) properties of 
low and high alloy steels Positions suited to 
men with initiative and energetic temperament — 
Apply, stating age, qualifications, experience and 
salary required, to Manager, D and R Dept, 
The Mond Nickel Co Ltd Sunderland House, 
Curzon Street, London, W 1 Mark envelope 
* Confidential L 21” 


JOSEPH LUCAS, LIMITED, HAVE AN IN- 
teresting vacancy m their research and develop- 
ment laboratories which would be suitable for a 
young graduate with honours degree in mathe- 
matics or physics The work 1s largely of a 
fundamental nature, and 1s concerned with 
acoustics and mechanical vibrations Previous 
industrial experience 1s mot necessary —Please 
reply, giving qualifications, age, and any other 
relevant details to Personnel Manager, Joseph 
Lucas (Electrical), Ltd, Great King Street, 
Bunmungham quoting reference PM /D /59 


A GRADUATE IS REQUIRED FOR BASIC 
and applied research on the machining and cold 
forming of metals A good degree (or equivalent 
qualification) in engineering, science or metallurgy 
is required There are good prospects for ad- 
vancement Commencing salary commensurate 
with qualifications and experience Pension 
scheme —Send full details, including age, experi- 
ence, qualifications and present salary in confi- 
dence to Box 649 T G Scott and Son, Ltd, 143- 
147 Regent Street, London, W 1 


BRITISH NYLON SPINNERS LIMITED RE- 
quire an Information Assistant m their Library 
and Information Section The work will be 
varied and includes indexing of technical literature 
and the making of literature surveys The mini- 
mum qualification 1s general certificate of educa- 
tion, advanced level, with chemistry as one sub- 
ject, but pezsons with higher qualifications or ex- 
perience in a technical library will be given 
preference The appointment 1s permanent and 
pensionable Five-day week —Apply in writing to 
Personnel Manager, Pontypool Mon 

















TUBE INVESTMENTS RESEARCH 


LABORATORIES 


HINXTON HALL, CAMBRIDGE 

Tube Investments, Limited, have set up long 
range Research Laboratories near Cambridge to 
study fundamental problems in the general fields 
of physics, chemistry metallurgy, electronics and 
engineering A senior graduate directly respon- 
sible to the Director of Research, 1s required to 
organize and co-ordinate the technical aspects of 
the greatly expanding programme of the labora- 
tories, and the provision of laboratory and engin- 
eering facilities and services Salary according 
to qualifications and experience 


TECHNICAL LIBRARIAN 
n WOMAN 

Courtaulds Limited require a technical librarjan 
(woman) for a new research laboratory at 
Coventry Candidates should have a knowledge 
of chemistry to degree standard and previous ex- 

Perience in an industrial technical hbrary 
Candidates should write for a detailed form of 
application to the Director of Personnel, Court- 
aulds Limited, 16 St Martn’s-le-Grand, London, 

EC 1, quoting the reference number D 60 


DENIS FERRANTI METERS 


LIMITED 
BANGOR, NORTH WALES 

Due to expansion of Design Laboratones a 
vacancy exists for an Assistant Chief Engineer 
A good degree and senior experience in the design 
of aircraft instruments or armaments essential, 
specialized knowledge of gyroscopes and/or servo 
systems would be an additional qualification Ex- 
cellent prospects in expanding concern situated in 
North Wales coastal centre Assistance given, if 
desired, in obtaining accommodation 

Applications, in confidence, to Chief Engineer 
Milia. diit enc eA 


CHEMIST 
HONOURS GRADUATE 

Courtaulds, Ltd , has a vacancy in its Textile Re- 
search Laboratory at Bocking, Essex for a Gradu- 
ate Physical Chemist who 1s interested in the 
basic physical problems of textile chemistry and 
iS prepared to contribute original ideas in a 
developing situation Applicants should possess 
an honours degree and have had practical experi- 
ence of research methods Age 25 to 33 

Candidates should write for a detailed form of 
application. to the Director of Personnel, Cour- 
taulds, Ltd, 16 St Martin s-le-Grand, London, 
EC1 quoting the reference number D 64 


RESEARCH AND DEVELOPMENT 


Courtaulds Ltd invite applications for the fol- 
lowing vacancies im their Research and Develop- 
ment Laboratories Bocking, Braintree, Essex Gra- 
duate Textile Technologist, age 27-32 with indus- 
trial experience to work on textile dyeing and 
finishing Ref No D61 Graduate "Textile 
Technologist, to work on Research and Develop- 
ment in the field of textile manufacture Ref 
No D62 Graduate Chemist, age 33 or less, 
for work on textile sizing Ref No D 63 

Candidates should write for a detatled form 
of application to the Director of Personnel 
Courtaulds Limited 16 St Martin's-Ie-Grand, 
London EC 1, quoting the appropriate reference 
number 


LADY CHEMIST, GRADUATE OR HNC 
required for analysis of electroplating and allied 
solutions —Apply, Electro-Chemical Engineering 
Co Ltd 161 Queens Road Weybridge Surrey 


T & H SMITH LTD HAVE A VACANCY 
in their works at Edinburgh for a qualified 
pharmacist or chemist, under 35 years of age, for 
mteresting work in connection with the develop- 
ment and production of allergy preparations 
Superannuation scheme in force -—Apply, giving 
full personal particulars to Works Director, T 
& H Smith Ltd Blandfield Chemical Works, 
Wheatfield Road Edinburgh 11 


ALLEN & HANBURYS LTD, WARE 
Herts, require Research Chemist, organic, for 
Research Laboratories Candidates should have 
at least first- or second-class honours, or MSc, 
and should be under 30 Previous experience in 
organic synthesis desirable but not essential The 
position is permanent, progressive and superannu- 
ated Five-day week —Apply, Personnel 
Manager 


GRADUATE CHEMIST METALLURGIST 
or Chemical Engineer required to deal with prob- 
lems relating to the installation of electroplaung 
plant and process control Applicants must have 
completed military service and be willing to travel 
—Apply, Electro-Chemical Engineering Co, Ltd 
161 Queens Road Weybridge Surrey ^ 
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MULLARD RESEARCH LABORA- 
TORIES in Surrey have a number of 
vacancies for Physicists and Electronic. En- 
gimeers with a good degree or equivalent 
qualification for work in a variety of pro- 
jects, including 


(1) SOLID PHYSICS AND SEMI- 
CONDUCTORS 


(2 MAGNETIC MATERIALS AND 
APPLICATIONS 


(3 MICROWAVE TECHNIQUES 


(4 ADVANCED ELECTRONIC CIR- 
CUIT TECHNIQUES INCLUD- 
ING TRANSIST OR APPLICA- 


(5) COLOUR TELEVISION 


(6) COMPUTORS AND SERVO- 
MECHANISMS 
Some years’ experience in one or more 
of these fields is desirable, but recent and 
prospective graduates are also invited to 
apply Mathematics graduates with ex- 
perimental leanings are not excluded 


Successful applicants will join teams en- 
gaged on research and advanced develop- 
ment projects Publication of original work 
wherever possible is encouraged 


Salaries are based on qualifications, ex- 
perience and age, and are in keeping with 


present-day levels General prospects 
within the organization are excellent 


Apply to Personnel Officer! MULLARD 
RESEARCH LABORATORIES Cross Oak 
Lane, Salfords near Redhill, Surrey, quot- 
ing reference ERL 





ENGINEERS BRITISH NYLON SPINNERS 
Limited would be interested to receive applica- 
tions from Engineers for several appointments 
which are to be filled in the near future The 
duties will be in applied experimental work and 
will be of exceptional interest to mechanical en- 
gineers who can make the most of opportunities 
for onginal thought and application — Sound 
general experience in mechanical engineering 15 
called for, with a bias towards experimental work , 
and one of the appointments requires a wide ex- 
perience in instrumentation In every case a good 
university degree is a desirable qualification 
followed by an apprenticeship and at least three 
years’ industrial experience Inquiries are invited 
now, whether or not candidates are immediately 
available, and the fullest information will be grven 
to those asked for interview, such interviews carry 
no obligation, but will enable candidates to meet 
the company's Chief Engineer and his staff and to 
measure at first hand the technical interest and 
career prospects — Apply in writing to Personnel 
Manager, Pontypool, Mon 





INSTRUMENT DEVELOPMENT AN EX- 
panding programme of work has created new 
vacancies for development staff, to work on a 
wide variety of scientific investigations and instru- 
ments Applications are invited from qualified 
electronic and mechanical engineers, physicists 
and chemists preferably with some industrial ex- 
perience — Write, giving full details and stating 
salary required Nash and Thompson, Limited, 
Oakeroft Road, Tolworth, Surrey 





THE RESEARCH LABORATORY OF THE 
Brush Thomson-Houston Co Ltd require a 
Graduate in Metallurgy or Physics to join an ex- 
panding group working on the strength of metals, 
with particular reference to high temperature pro- 
pertes —-Apply, quoting reference HJ and stating 
age, qualifications and experience to the Director 
of Research, The British Thomson-Houston Co 
Ltd , Rugby 





APPLICATIONS ARE INVITED FROM 
physicists with honours degrees or their egui 
valent, for posts m the research laboratory of 
the British Thomson-Houston Co, Ltd The 
work involves investigations of photo-conductsse 
materials and devices, but previous experience m 
this fleld is not essential —Apply, quoting refer- 
ence WNB, and stating age, qualifications and 
experience, to the Director of Research, The 
British Thomson-Houston Co, Ltd, Rugby 


March 5, 1955 





MECHANICAL AND CHEMICAL 
ENGINEERS 


Courtaulds, Limited, Chemicals Division, re- 
quires two graduate Mechanical Engineers and 
one Chemical Engineer for invesugational and 
development work near Manchester The work 
is of an original nature in connexion with the 
development of chemical plants and processes for 
which a real interest in, and potential talent for, 
engineering development work as applied to large- 
scale chemical plant is of paramount importance 
The Mechanical Engineers must have served an 
apprenticeship for at least two years and all 
candidates must have had practical works experi- 
E Honours degree men preferred Age 25 
to 

Candidates should write for a detailed form of 
application to the Director of Personnel Cour- 
taulds, Limited, 16 St  Martin's-le-Grand, Lon- 
don, EC1 quoting the reference number H8 
for Mechanical Engineers and H 9 for the Chemi- 
cal Engineer 


ASSISTANT CHEMIST KkEQUIRED A 
permanent progressive post 1s being created by an 
old-estabhshed, universally known Slough Com- 
pany for a young man of ability, aged about 25 
Under the direction of the Chief of Research 
his duties and scope will be wide and varied 1n- 
volving the control of industrial processes, electro- 
plating, industrial research, etc This post is a 
responsible one demanding an enthusiastic worker 
with qualifications up to higher national certificate, 
higher school certificate, or Inter BSc Some 
laboratory experience 1s essential Practical ability 
and a bent for works control are more important 
than academic honours Salary will be according 
to age, qualifications and experience, with good 
prospects of advancement Excellent working 
conditions, five-day week, pension scheme about 
to be introduced —Apply Box 659, T G Scott 
and Son, Ltd , 143-147 Regent St, London, W 1 





CHEMIST REQUIRED FOR RE 
search work on inorganic chemicals and 
metal extraction Applicants should have 
BSc or ARIC, and some research ex- 
perience would be preferred Permanent 
appointment with pension and life assur- 
ance Apply, stating reference NC F15, 


and details of age, qualifications and expen- 


ence to 
Personnel Officer (Staff), 
Magnesium Elektron Limited, 
PO Box No 6, Lumm's Lane, 
Chfton Junction, Swinton, 
near Manchester 





THE RESEARCH DEPARTMENT OF A 
leading industrial orgamzation situated ın the 
south requires two graduates to undertake the ex- 
pansion of an important research project con- 
nected with the raw materials of the industry 
The work involved, which offers ample scope foc 
imtiative and snagination, will appeal to organic 
chemists and biochemists who are interested in 
fundamental research on natural products and in 
applying the results of this research to the agri- 
cultural and manufacturing practices of the in- 
dustry Applicants must have a first- oc second- 
class honours degree and some postgraduate ex- 
perience would be useful, although not essential 
The appointments will be to the regular staff and 
will be pensionable with starting salaries according 
to age and experience within the range £700 to 
£1,100 —Applications, giving full particulars will 
be treated m confidence Box No T 6208 
Haddon’s, Salisbury Square, Fleet Street, EC 4 


THE LIBRARY OF A LARGE GROUP OF 
Chemical Manufacturing Compames requires a 
graduate im chemistry for information work 
Duties will include searching, summarizing, trans- 
lating and abstracting chemical and patent litera- 
ture, preparing subject surveys and reports, and 
obtaining technical information for the Research, 
Chemical Engineering and Sales Departments 
Ability to translate fluently chemical material from 
German and at least one other language 1s essen- 
tial—knowledge of other languages would be an 
advantage The hbrary 1s situated 30 miles north 
of London Apphcants should be under 30 years 
of age, and be British subjects by birth — Write 
Box N 937, c/o 191 Gresham House, EC2 


CHEMICAL LABORATORIES OF PLANT 
Protection Limited, Yalding, require a young man 
aged about muddie 20s of Inter BSc standard for 
work on chemical formulation problems associated 
with crop protection —Applications to Technical 
Department, Plant Protection Limuted, Yalding, 
Kent stating full particulars 


























THE DISTILLERS 
COMPANY, LIMITED 


A Physicist or Physical Chemist, 10 
terested ın the mechanical and electric: 
properties of high polymers, 1s required a 
the Research and Development Depart 
ment, Epsom, Surrey Duues would in 
volve supervision of testing of a wide rang 
of experimental plastics, fibres and rubbers 
development of new test methods, am 
fundamental research on visco-elastic pre 
perties of polymers A good honour 
degree would be a minimum qualification 
previous experience in the field mentioned 
though desirable, 1s not essential This 1 
a progressive post with excellent oppor 
tunities for the right person 


Apply, Staff Manager, The Distillers Co 
Ltd, 21 St James’s Square, London 
SW1 Ref 10/55 


A SCIENCE GRADUATE WHO IS INT. 
ested ın a progressive career ın modern manu 
turing 1s required by a large and growing c 
pany with chemical mterests — Dunng the last 
years the company has met its expansion nt 
by the introducuon of graduates of progtes 
outlook who wished to make a carcer in moc 


industry, and who wished to develop in 
managerial and executive field without lo: 
touch with technical matters Most of these 1 
have read chemustry but it has appealed also 
the engineer or physicist who wished to veer a' 
from the purely technical field The imual p 
uon, after traimng, will be the management c 
small process or production department 
position will be clearly defined in both respo 
bility and authority, and will be preceded by ci 
ful traming under senior graduate members 
straining will be continued long enough to ens 
the position 1s taken over with confidence 17 
other positions of a similar nature will be av 
able later ın the year and applications from 
terested graduates taking finals this summer, 
from men in the Services, will be considered n 
Upper age limit 27 years Commencing sal 
£650 to £850, depending upon the candida 
background, and this will be paid during the tr. 
ing period At the end of training full scope 
be given for the use of ability and initiative i 
progress will be related solely to ment All sei 
positions are, without exception, filled from w 
m the company Strict confidence will be 
served —Please forward a brief outline of ba 
ground, etc, to Box 648, T G Scott and S 
Ltd, 143-147 Regent Street, London, W 1 


YOUNG GRADUATE IN CHEMIST. 
with physical or engineering bias required 
research and development of new cerai 
materials and technical control of producti 
This ıs a new and interesting field offering gc 
prospects Commencing salary in the order 
£500 to £600 per annum, or more, according 
merit —Apply m writing to Neosid Lid, Sto 
hills House, Welwyn Garden City, Herts 


—————————— ———ÓÓ—MÓÓ 
THE BRITISH LEATHER MANUFA 
turers’ Research Association requires an exp 
enced laboratory steward to undertake storeke 
ing and maintenance of Jaboratories Knowle 
of electrical and instrument work would be 
advantage Five-day week, staff cantet 
pension scheme after one year’s service — Sal 
according to age and experience —Apply in w. 
ing in the first instance, to The Direct 
BLMRA, Milton Park, Egham, Surrey 


SENIOR PHYSICIST REQUIRED 
imtate a Nuclear Physics section im a ¥ 
equipped research laboratory Location m Nor 
amptonshire —Box 661, T G Scott and Son, Lt 
143-147 Regent Street, London, W 1 


METALLURGIST IS REQUIRED FOR I 
vestigation of problems in the field of physi 
metallurgy The vacancy would suit a rect 
graduate- one or two years’ industrial or 1 
search experience would be an advantage, but 
not essential —Apphcations should be address 
to the Director of Research, Aluminium Labo: 
torres, Limited, Banbury Oxon 


March 5, 1955 
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EEL COMPANY OF WALES LTD 
(STEEL DIVISION) 
PORT TALBOT 
INVITES 
ications from suitably qualified young men, 
) have completed their National Service, for 


fumber of posts in their Operational Research 
partment 


he Company operates the largest and most 
dern integrated Steel Plant in Europe and is 
i expanding The plant is laid out on the 
ith. Wales seaboard in spacious and pleasant 
toundings with ideal working conditions Good 
pias areas ate reasonably close to the 
orks 


‘he Operational Research Department engages 
the investigation of a wide range of sumulat- 
problems concerned with all aspects of the 
nency and development of a complex plant 
re 1s ample scope for originahty of approach 
. Initiative 


an attractive pension scheme is in operation 


iemoval expenses will be paid for a married 
a to a maximum of 5 per cent of annual salary 


'acancies are available for 


One PHYSICIST with a good honours degree 
preferably some industrial expertence Start- 
ing salary m the range of £700 to £900 


One STATISTICIAN with an honours degree 
in Mathematics and a few years experience 
Salary ın Keeping with experience and qual- 
fications 


Three or Four GRADUATES in either Science 
or Engineering who seek to apply their train- 
ing to industrial problems — Starting salary in 
the range of £550 to £650 


Those wishing to apply should write for official 
Application Form to the 


Personnel Superintendent 

The Steel Company of Wales Limited, 
PO Box No 3, 

PORT TALBOT, Glam 





‘MPERIAL CHEMICAL INDUSTRIES 
nited secks to fill the following vacancies in 
earch work (1) A young woman honours 
iduate who has specialized in Zoology or pos- 
ly Microscopic Botany e appointment will 
concerned with Histopathological work in con- 
mon with Chemotherapeutic Research (2) A 
cterrologist with a veterinary qualification The 
»ointment 18 concerned with research on tbe 
‘motherapy of animal diseases Previous re- 
rch experience 1s essential and preference will 
given to candidates between 30 and 35 years 
age (3) Organic Chemists to conduct Chemo- 
rapeutic Research Candidates should hold a 
D degree or have had an equivalent research 
iring and should be under 30 years of age (4) 
Biochenust to conduct research in the field of 
motherapy Candidates should hold a Pb D 
mee or bave had an equivalent research tram- 
“and should be under 30 years of age The 
mpany's Research Laboratories are at present 
lated in the North Manchester area but new 
oratories are now im the course of erection in 
rural area about twenty miles south of Man- 
ster —Applications, with full particulars should 
addressed to the Staff Manager, Impertal 
emical (Pharmaceuticals) Limited, Fulshaw 
d Wilmslow, Manchester 


aera co DP 
QUALIFIED AND EXPERIENCED RE- 
ch chemist required by food manufacturers in 
Edinburgh district —Apphcations in full, stat- 
t qualifications and expenence to Box 660, 
G Scott and Son, Ltd , 143-147 Regent Strect, 
ndon, W 1 


LANKRO CHEMICALS LIMITED OF 
‘les Manchester, offer an unusual opportunity 
h considerable scope for a highly qualified 
mist of proven ability — Applications are in- 
^d for the post of Senior Research Chemist 
high standard in organic chemistry with keen 
erest in physical chemistry and at least five 
as’ industnal experience are required Some 
mumistrative experience is desirable The com- 
yy manufactures plasticisers, surface active 
.micals and auxiliaries for the jeather and 
tle industties Salary will be by negotiation 
4 a contributory pension scheme ts in opera- 
1—Apphcanons giving full particulars, should 
addressed to The Managing Director 


ALLEN & HANBURYS LTD, WARE, 
mts require Assistant Chemists, preferably of 
er science standard, for their Organic Re- 
arch Laboratories Opportunity for further 
«dy 13 available Five-day week —Apply Per- 
«nel Manager b: 





NUCLEAR REACTOR PROJECT 
DESIGN STUDY GROUP 


A unique opportunity 1s offered to young 
men with initiative and imagipaton, to 
study nucicar power and propulsion 

Applications are invited for the following 
posts 

(0 PROJECT ENGINEER, to carry 
out feasibility studies on small bith tem- 
perature system Background in aero- 
engine design would be an advantage 

Knowledge of heat transfer ana fluid 

dynamics essential 

(2) RESEARCH METALLURGIST, to 
engage in rescarch on new materials 

Some knowledge of high temperature 

al oys, ceramics or liquid metals wCald be 

an advantage 

(3) PHYSICIST, to engage in expeti- 
mental research on existing reactors and 
assist in nuclear design calculaticas on 
new types 


Some knowledge of nuclear physics 18 
desirable for (3), but 1s not essential Lor (1) 
and Q) 


Honours degree or equivalent qu-lifica- 
tions essential 


Age 23 to 30 years 


Initial salary up to £1,000 per year, de- 
pending on age and experience 


Reply, giving full detars of career to 
Box 658, T G Scott and Son Ltd 143- 
147 Regent Street, London W 1 


RESEARCH CHEMISTS AND PHYSICISTS 
with university degrees or equivalent and Research 
Assistants with Inter BSc or general certificate 
of education im science subjects are required 
urgently by the Central Research Deparment of 
The Morgan Crucible Co Ltd to take part in 
various projects of a vaned and interesting nature 
Scope exists for scientists interested in the rela- 
uvely lhttle-explored ficld of reactions between 
materials at temperatures between 1,200* C and 
2,500' C im powder metallurgy, in the field of 
semi-conductors, in the development of new physi- 
cal testing methods, and in special problems 
associated with the physics and chemustry of 
carbon, graphite, refractory oxides, silicon car- 
bide and metal-ceramics The laboratories of the 
department employ 100 people and are modern 
and excellently equipped Applicants called for 
interview will be given an opportunity to ste some 
of the work gomg on, and good salaries denendent 
on age qualifications and experience will be 
offered to men and women chosen to join an ex- 
panding department where there 1s ample scope 
for keen intelhgence and pract.cal commonsense 
The laboratories are situated at Battersea and are 
accessible from most parts of London and the 
southern suburbs, for those interested in "urther- 
ing their studies, wide opportunities exist at 
Battersea or Chelsea Polytechnics which are only 
10 minutes away Five-day week, good rccrea- 
tional facilities and staff pension. scheme —Apply 
in writing to the Staff Manager, Battersea Church 
Road SW 11 


ENGINEER, WITH ELECTRICAL OR PHY- 
Sicist degree, required for development work on 
testing equipment for telecommunication. cables 
Permanent and pensionable position at salary 
commensurate with experience and qualifications 
—Please apply, giving full particulars, to Per- 
sonnel Officer, Southern United Telephone Cables, 
Ltd, Dagenham Dock, Essex 


—SM———————— ÉL ——————— 

GRADUATES, WITH AND WITHOLT EX- 
perience are invited to apply for interesting and 
progressive positions in the Research Laboratories 
of a large manufacturing organization Verancies 
in the following fields are offered to suitaole ap- 
pheants The overall performance of communica- 
tion systems of all types — Cerumetric. research 
mucro-wave links and associated equipment and 
problems Transistor development and applica- 
tions Cucuit development for telecomraunica- 
tions and television —-Applications for merview 
should be made to Mr P J Rogers Personnel 
Manager, Standard Telecommunication Labora- 
tories Limited, Progress Way, Great Cambridge 
Road, Enfield Middlesex 





Advertisers please note You must add 
“ Apply Employment Exchange" unless the 
employment advertised or the workers re- 
quired are excepted under the Notification of 
Vacancies Order 


FISONS PEST CONTROL, LIMITED, CAM- 
bridge, has vacancies in Chenucal Division for 
Chemists to originate and develop new manu- 
facturing processes for organic chemicals Ini- 
tial salary range £550 to £800 per annum, accord- 
ing to age, qualifications and experience Per- 
manent, progressive positions Good canteen 
facilities Lodging accommodation available — 
Write (quoting No 1004), staung age, fullest 
paruculars and salary required, to Personnel 
Manager, Fisons Pest Control, Ltd , Bourn, Cam- 
ridge 


GRANTS & SCHOLARSHIPS 


DUBLIN INSTITUTE FOR 


ADVANCED STUDIES 


SCHOOL OF THEORETICAL PHYSICS 

The Governing Board of the School of 
Theoretical Physics of the Dublin Institute for 
Advanced Studies 1s prepared to award a limited 
number of scholarships, value £350 per annum, 
ene im the school during the academic year, 
I » 

For further particulars and forms of applica- 
tion candidates should apply immediately to The 
Senior Clerk, Dublin Institute for Advanced 
Studies, 64 Merrion Square, Dublin Completed 
applications should reach the Senior Clerk on or 
before June 1, 1955 


IMPERIAL COLLEGE 


BURSARIES FOR POSTGRADUATE 
STUDENTS 

Bursartes are available for Session 1955-56 to 
suitable persons for Courses of Postgraduate 
Study (not research) in the following subjects 
Civil. Engineering, Mechanical Engineering, Elec- 
trical Engineering, Chemical Engineering Appli- 
cants must be graduates, who have spent at least 
one year away from University since. graduation 
preferably in industry The bursaries will be of 
value £300 to £400 according to circumstances 

Applications should be sent to the Deputy 
Registrar City and Guilds College, Exhibition 
Rond; London, SW 7, not later than Apri! 18 


FHE BRITISH FEDERATION OF UNIVER- 
sity Women announce Ida Smedley MacLean 
Junior British Scholarship, 1955-56 Value £100 
for research or traimng for research Open to 
women graduates of the Brush Isles, under 30 
years of age (extension for national service) 
Summer Research Grant Reid Hall, Paris, 1955 
providing two months’ residence from July 25 for 
a woman graduate to pursue scholarly research — 
Details from Research Applications. BFUW 
Ltd, 17A Kings Road London, SW3  Apph- 
cations by Apni 25 1955 


RAMSAY MEMORIAL FELLOWSHIPS FOR 
Advanced Students of Chemistry The Trustees 
will consider in June applicauons for three 
Ramsay Memorial Fellowships for Advanced 
Students of Chemistry One of the Fellowships 
will be limited to candidates educated in Glas- 
gow, who can apply to be considered for either 
Fellowship The value of each Fellowship will 
be £450 per annum to which may bc added a 
grant for expenses of research not exceeding £100 
per annum The Fellowships will normally be 
tenable for two years-—Full particulars can be 
obtained from the Joint Honorary Secretartes, 
Ramsay Memorial Fellowships Trust, University 
College, London, Gower Street WC1  Com- 
pleted application forms must be received not 
later than April 21 1955 


FOR SALE AND WANTED 


CORNEAL AND CONTACT LENSES EASY 
payments arranged if desired —For detaus and 
free booklet write David Blackstone, Ltd, Dept 
235, Triumph House, 189 Regent Street, London, 
W1 Tel Regent 3516-7 Consulting Rooms 
in Leeds, York, Leicester, Middlesbrough 
Newcastle etc 


VICKERS PROJECTION MICROSCOPE, 
Model 1 Pointolite ilumimation, Micro equip- 
X4, X6 x10 eyepieces, 25 mm 16mm, 
4 mm, metallurgical objectives Macro equip- 
ment, vertical and oblique illumination, 5 75 in 
and 1375 in macro objecuves Polarizing attach- 
ment Mirror, lens and Abbé condenser for trans- 
mitted light Equipment can be inspected by 
arrangement —Inquiries to International Alloys, 
Lid, Aylesbury 1010, Ext 17 
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TELECOMMUNICATION 
ENGINEERS 


Revised Salary Scale: Grade | Engineer £890 to £1310 
(In £A) 


Croup Engineer £1394 to £1584 


AUSTRALIA 1s developing rapidly and urgently needs 
professionally qualified electrical, mechanical and civil 
engineers to assist 1n the expansion and maintenance of its 
national telephone, telegraph, radio and television services 


QUALIFICATIONS Engineers academically qualified 
for Membership of main Institutions of Engineers, 


STARTING SALARIES: According to qualifications 
and experience. Graduates £932 to £1058 


CONDITIONS OF APPOINTMENT : Permanent appoint- 
ment to the Postmaster-General's Department Free 
passages for appomtee’and dependants Initial accommoda- 
tion provided In approved circumstances, special, settling- 
in allowances Full salary from date of embarkation 
Superannuation, annual and sick leave conditions Good 
opportunity for advancement 


FOR FURTHER DETAILS Engineers qualified or 
about to qualify, enquire from the Australian Post Office 
Representative, Australia House, Strand, London, W C2 


y 


THE FARADAY SOCIETY 


A GENERAL” DISCUSSION 


on 
MICROWAVE AND RADIO FREQUENCY 
SPECTROSCOPY 
will be held from 
April 4-6, 1955, at The University, Cambridge. 


The Discussion will be divided into four main 
sections 
I. Microwaves 
II Nuclear magnetic resonance 
III Paramagnetic resonance 
IV Quadrupole spectroscopy. 


Full particulars regarding application for accom- 


modation and preprints may be obtained from The 
Faraday Society, 6, Gray’s Inn Square, London, 
Ci 


A GENERAL DISCUSSION 


on 

THE PHYSICAL CHEMISTRY OF ENZYMES 
will be held from 

August 10-12, 1955, at The University, Oxford 


The Discussion, which 1s being arranged by the 
Colloid and Biophysics Committee of The Faraday 
Society, will be divided into two main topics 

I Kinetics and mechanisms 

If Characterisation and physical properties. 


Full particulars regarding application for accommoda- 

tion and preprints will be issued 1n due course The 

Faraday Society, 6, Gray’s Inn Square, London, 
1 

















PRESS for making 
KBr and KCI DISKS 


as used ın I-R and U-V solid state study. 


INFRA-RED CELLS 


Variable path-length cells for liquids 


Fixed path-length cells for liquids and gases 
(Made by Research & Industrial Instruments Co ) 


Catalogue CH388/N3 free on application from 


HILGER & WATTS LTD. 
98 St. Pancras Way, London, N.W.I 


HIGH SPEED VIBRATION MILL 
(100 C P.S.), ideal for KBr disk technique 
and other fine and fast grinding 


ROTATING ELECTRODE (graphite 
disk) SPARK UNIT for the study of 


lubricating oils, other liquids and powders 


Descriptive hierature on application 


RESEARCH & INDUSTRIAL INSTRUMENTS 60. 


1 Laycock Street, Islington, London, N I. ARChway 5488 


M Series 


Pat No 630173 

(Others Pending) i 
t 
Uu 

















HEATING MANTLES 


This range of Electrothermal Heating Mantles 
now covers all flask sizes up to 200 litres—round 
or flat bottomed flasks are easily accommodated 
Available from your usual Laboratory Suppliers 


Please request D.S.I.R. Report No. 50 


Electrothermal Engineering Ltd. 


270 NEVILLE ROAD, LONDON, E,7 Telephone GRAngewead 005 . 


March 5, 1955 NATURE COXXIX 















An old firm... Wood Brothers 
makes a new glass... 
Fivmasil 


FIRMASIL low expansion borosilicate glass-ware 
meets the exacting conditions of the modern 
laboratory; it 1s unaffected by acids (except 
hydrofluoric) and, for practical purposes, by alkalis; 
it will withstand rapid heating and cooling 

without breaking, it can be ‘lampworked’ easily 


and does not normally devitrify A brochure 






describing the chemical and physical 





characteristics of FIRMASIL and listing the range 
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RESISTANT GLASSWARE 
Wood Bros Glass Co Ltd 
Barnslev Yorkshire 





available will gladly be sent on request 


WOOD BROTHERS 


COXXX 


LARGE READING 
TELESCOPE 


From Four Feet to Infinity 


The Large Reading Telescope 
can be focused from 4 ft. to 
infinity or down to approxi- 
mately 18 ın with a supple- 
mentary lens, and has a magni- 
fication of x10 The micrometer 
eyepiece with a sighting cross- 
line can be replaced by an eye- 
piece with a 100 division scale 


Price (Telescope and Stand) £21 


Please write for further details to 





a ——— ——— 
“2 OF HOLBORN. LTD. EST. 1765. 


METRON WORKS - PURLEY WAY * CROYDON 


Showrooms 244 High Holborn, London, W.C.1 
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BECK NO.48 


BINOCULAR AND 
MONOCULAR MICROSCOPE 


& EXCELLENCE D 


LN 


69 MORTIMER STREET * LONDON » WI 


The JOHORINE outstanding instruments are 






























NT 340 | 4 NT 8834 




















1 
Affiliated Companies — 
. Pye (Canada) Ltd , 60 Front St Wes*, Toronto, Ontario, Canada 
Electronic Industries Imports Pty Ltd, 
139, Bouverie St , Carlton, N 3, Victoria, Australia 
Pye (NZ) Ltd, PO Box 2839, Auckland, New Zealand 


WwW G PYE & CO LTD GRANTA WORKS 


now available... 


I MINIATURE pH METER — for 
on-the-spot determinations in the plant 
or in the field and for routine laboratory 
measurements 


2 SENSITIVE DC  MICROVOLT- 
METER This portable instrument pro- 
vides the sensitivity of a freely suspended 
reflecting galvanometer ın a robust, com- 
pact form It also operates as a DC 
Amplifier with very low drift 


3 PORTABLE POTENTIOMETER—a 
robust compact instrument suitable for 
both workshop and laboratory use 


4 “SCALAMP” FLUXMETER provides 
exceptional performance, fitted with con- 
trolled return-to-zero device 


Please write now for your copy of the new 
catalogue ‘F 


~ 
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STANDARD CADMIUM CELLS 


Single and double types in wooden 
cases or in metal cases as illus- 





LONG WORKING 


DISTANCE trated 
ATTACHMENT Reliable single or double minla- 


ture types mounted in plastic 
cases, EMF 1 01859 abs. volts at 
20°C Temp. coeff —40 4 V/1? C. 
Low internal resistance. 


Dimensions 3$ in x lin x 
ly in. 

Non-temperature coefficient cells 
for industrial use. 

All types of unmounted standard 
cells can be supplied in quantity 
from stock. 


. provides a working dis- 
tance of 128 mm between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventional 4 or 
8 mm objective 

A further important fea- 
ture is that the use of 
this attachment eliminates 
image reversal and thus 
further facilitates examiria- 
tion and manipulation of 
specimens. 

Write for further details to — Metropolitan-Vtckers Electrical Co, Ltd, 


Trafford Park, Manchester, 17 
Member of the AE | Group of Companies N/A D1 





H. Tinsley & Co., Ltd., Werndee Hall, 
London, S.E.25 


Telephone: ADDiscombe [400 and 3680 











It’s the ease of manipulation 
that counts... 


: alhed, of course, with first-class optical equipment. 
The Baker Series 4 Microscope, with its close-coupled 
controls placed m a natural position, and its excellent 
workmanship and fimsh, is an instrument with which you 
will be proud to work. Write now for details : 





Metron Works - Purley Way * Croydon * Surrey (Croydon 6644/9822) 
Showrooms: 244 High Holborn + London + WCl 
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VACUUM PACKS with a pull / 


7] 
4 


Ai 


fe 
PH 
pras Et 


To meet the many and varied 
demands of scientific research 
and production, Edwards fac- 
à tory pre-fabricated Combined 
~ Vacuum [Pumping Units are f 
available in a range of W 
standard models, or may be 
ordered to sut individual ™ 
requirements. 
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VERNIER 
READING 
MANOMETER 


Accurate readings of pressures up to 


100 cm. head of water, with readings to 
005 mm. 


AVAILABLE FOR IMMEDIATE DELIVERY 


Particulars from 
C. F. CASELLA & CO. LTD. 
Regent House, Fitzroy Square 
LONDON, W.1 


Telephone yeEUSton 3944 


Member Scientific Instrument Manufacturers’ Association of Gt Britai? 
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j the tt etd about the PYE pH METER 


AND MILLIVOLTMETER 


DIRECT READING — MAINS OPERATED 








Many leading industrial laboratories are using the 
Pye Universal pH meter and millivoltmeter to their 
complete satisfaction Read what The British 
Aluminium Company Limited says 


i we write to inform you that our recommendations 

for the purchase of a number of these equipments for use 

in our Routine Laboratories have been accepted 

You can expect, therefore, within the next week or so 
Electrode Kit to make up all the assemblies to receive orders from a-number of our factories . 

i illustrated and all necessary accessories are We feel you would like to hear from us this tangible proof 
supplied complete with the instrument of how satisfactory we found your instruments ” 

Signed Director of Research 


SHEATHED 





May we send you details of this and other instruments 
in our comprehensive pH range? 


STANDARD EQUIPMENT IN MANY LEADING LABORATORIES 


> 
SCIENTIFIC») (AinsTRUMENTS 


i W G PYE & CO LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 


WG 50 


^ 
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Triphenyl Phosphite is a chemical for which several 
interesting uses have been established. For example, 
in the manufacture of alkyd resins and other pamt media, 
it gives products of superior colour and clarity. Another 
application 1s in the preparation of alkyl halides difficult 
to prepare by more orthodox methods. Triphenyl Phosphite 
has been suggested as an oil additive, a fireproofing agent 
for natural and synthetic fibres and a termite repellent. 
-  Triphenyl Phosphite, a pale straw coloured liquid, is now 
available in commercial quantities 





ORGANIC PHOSPHORUS 
COMPOUNDS 






ALBRIGHT £ WILSON LTD 49 PARK LANE LONDON. W.1 Tel GROsvenor 1311 
TRWÁD3 
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STABILISERS & 
REFERENCE TUBES 


Characterized by close tol- 
erance burning voltages, 
very small voltage fluctua- 
tions, freedom from sudden 
large jumps throughout 
working current range, and 
long-term stability. 


TRIGGER TUBES 


Cold cathode tubes for 
particle counters and very 
low current stabilisers 


ELECTROMETERS 


Triode and pentode octal 
and subminiature types for 
use with radiation moni- 
tors, photocells and other 
devices where a high mput 
impedance 1s essential 


PHOTOCELLS 


Vacuum and gas- filled 
photoelectric, and lead 
sulphide photoconductive 
types for light - activated 
relays and infra-red 
applications. 


SPECIAL QUALITY 
VALVES 


Special counterparts of 
popular types, designed 
and manufactured to with- 
stand shock and vibration 
and to provide extra all- 
round reliability 


SEMI-CONDUCTOR 
DIODES & 
TRANSISTORS 


A range of germanium 
diodes and transistors for 
scaling circuits, very low 
ower H T generation and 
Or trigger circuits 











eere nmt n 
vs 


Valves and Tubes 
for Nuclear Physics 


Among the valves and tubes in Mullard's 
comprehensive range are many that are suited 
for the most specialised and complex appli- 
cations. Whatever your interest in electronic 
valves and tubes, your enquiries will be 
welcomed at the address below where full 
technical details and characteristic curves are 


available 


RD — 

HE MULLARD LTD , COMMUNICATIONS & INDUSTRIAL VALVE DEPT , 
fbl 

H F CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, WC2 
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Double Beam Oscillograph 
Model 1049 MkII 


Whilst essentially similar to the original model, the 1049 
Mk II provides added reliability against high voltage 
breakdown by the use of a sealed, oil-filled E H.T. power 
transformer ‘The instrument meets the requirements of 
Industry and the Research fields of Physics and Medicine 
by providing an oscillograph for the display and measure- 
ment of phenomena of zero or very low frequency and 
those where amplifier bandwidths of up to 100 Kc/s are 
required The oscillograph incorporates the Cossor 4” 
flat-screen Double Beam tube (type 89) operating at 
2 Kv but provision 1s made for operation at 4 Kv when 
maxunum spot brightness 1s required. The amplifier 
circuits. are direct-coupled throughout and provide 
independent amplifying channels for the Yr and Y2 
Beams with a gain of 900 and 25 respectively from zero 
frequency to 100 Kc/s Input signal voltages and 
frequency may be measured on either channel using the 
calibrated dials and special anti-parallax graticule The 
direct-coupled Time Base 1s arranged to provide a repeti- 
tive or triggered scan with a tine range of I § seconds to 





Ke 6. “Cossor’ ‘LTD. 


ert die f 


RID SERESEAR CH 


“Re ‘DEVELOPMENT _ : 


» 


ro 
^ 
ta 
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I50 micro-seconds and can be synchronized fron 
a pulse derived either from the internal worl 
circuits or from an external source. A con 
tinuously variable control adjusts the amplitud: 
of the sync. or trigger signal and selects thi 
polarity of the pulse from which synchronizatior 
is desired “Z” modulation system 1s incor 
porated for time-marking purposes. Stabiliza 
tion against mais variations up to 10% 1 
provided for amplifiers and cathode ray tub 
supplies. Long period stability is reached withu 
§-10 minutes of switching on. A pre-amplifie 
(Model 1434) and photographic recording equip 
ment 1s available for this oscillograph 


The Techmcal Aduisory Staff of the Cossor Instrument Division 1s always at your service 


C 0 S Q Q R ELECTRONIC INSTRUMENTS 


Please address enquiries to 


COSSOR INSTRUMENTS LIMITED (Dept. 34) : 


Telephone CANonbury 1234 (33 lines) 


HIGHBURY GROVE *: LONDON, N.5 
Telegrams Cossor Norphone London Cables * Cossor Londo 


Ct 
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Purer than the driven snow ! 


A T B. FORD for the answer to any filtration 
problem, and a perfectly pure and lucid filtrate 
ıs yours Ford's are experts in filtration. They make 


. filtration media for every 
type of filter—and the 
standard of efficiency is un- 
surpassed. 

From Ford’s, you can 
obtain filtration media so 
efficient that they can be 
used toremove contaminat- 
ing bacteria and moulds, 
thus sterilizing the liquids 
passed through them. This 
thorough filtration is 
achieved by the careful, 


This laboratory service 
is filtration NEWS! 


Ford’s provide a laboratory service, staffed 
by a team of experts, which 1s available to 


all manufacturers, free of charge Some ` 


manufacturers, with their own fully-equipped 
laboratories, simply want Ford’s to check 
and confirm their own research findings. 
Others call upon Ford’s to solve some par- 
ticular problem 1n their filtration process, 
whether directly concerned with the media 
itself or not. Whatever the problem, Ford’s 
will gladly undertake the necessary labora- 
tory research. Write to T B Ford Ltd, 
Laboratory Service, 101 High Holborn, 
London, W C1 





precise admixture of asbestos fibres and cellulose, 
providing a mat that retains a high degree of poro- 
sity and permits a high rate of flow. Ford's Steri- 


mats and  Claraid not 
only filter but adsorb any 
that 
would spoil an otherwise 
stable, immaculate, crystal- 
clear filtrate 


micro-órganisms 


Twenty years of contin- 
uous laboratory research 
and experiment have made 
T B. Ford Ltd. the author- 
ityon every aspect of filtra- 
tion media. And they make 
the best in the world 


Famous chemical products are filtered by FORD'S 


T. B. FORD Ltd 


T B. FORD LTD., 


FORD 428 MILL 


REGISTERED TRADZ MARK 


TECHNIGAL ADVISERS ON FILTRATION MEDIA AND 
MANUFACTURERS OF STERIMATS, CGLARAID, FILTER PULP AND FILTER PAPER 
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Wherever you 
need distilled water 
— ın laboratory, factory or 
shop—you can use ‘Deminrolit 
Water’ with equal results The Portable i 
‘Deminrolit’ plant operates by ton exchange 4 
and delivers water substantially free from dissolved | 
solids. Running costs are measured in pence instead of in pounds, | 
| 
| 
f 












HIRE SERVICE 


Why not try demineralised ; 
water ın your industry? 4B 
You can do so easy and fg 
cheaply by lunng from us, Ba 
at a nominal rental for AA 
a tnal penod, the latest | 
Mark II Model Portable 
‘Deminrolit’ Plant. Details 8 
of this service will gladly AN 
be supplied on request. j^ 


and you can thus use distilled quality water for many purposes © 
where the cost of distillation would prove prohibitive 
Please write for Technical Publication No 62 which gives full details. 


PERMUTIT DEMINROLIT | 


THE PERMUTIT COMPANY LIMITED 
(Dept VH 173), Permutit House, Gunnersbury Avenue, London, W.4. Telephone : CHlswick 6431 








March 12, 1955 NATURE 


CCXXXIX 





00k No Kiders/ 










OERTLING'S latest 
development means ( 


\ 
accuracy to the nearest MICROGRAM! 


Itis well established that the rider system, even 1n the hands 
of the most skilled user, can cause errors of up to 20 ugm. /,2,3 

Now Oertling introduce two new balances that weigh by 
pan weights, multiweights and direct scale reading only 
MODEL 146 has direct-reading sensitivity 20 ugm, MODEL 147 


has direct-reading sensitivity 2 ugm, and makes possible, for the 
first time, RESULTS CORRECT TO THE NEAREST MICRO- 


GRAM! 


* References — 


1 Corner & Hunter, The Analyst 66, 149-154, April '41. 
2 Kuck, Journal of Chemical Education, 574-583, Dec 42 


3 Rodden & Kuck, Industrial and Engineering Chemistry 15, 
415-416, June '43 


4 Lindner, Mikrochemie 34, 67-105, 1948 , 


Please send for full details to — 
L Oertling Ltd, Cray Valley Rd, St Mary Cray, 
Orpington, Kent. "Phone: Orpington 25771 (5 lines) 









These errors are eliminated 4 


DIVISION ERRORS 


Longitudinal errors of notch-position 
0 0005" error can cause 1 pgm weighing- 
error 


DISLOCATION ERRORS 
Longitudinal displacements of the 
rider in the notch Again, 00005” 
can cause 1 ugm weighing-error 


ANGULAR ERRORS 
An angular displacement of the 
rider in the notch of 02? can 
cause 1 pgm weighing-error 


» MASS ERRORS 
Deviation in the mass of the rider 
must not be more than -+ S ugm 
for a nominal 5 mg rider if the 
reading error 1s not to exceed 
J ugm when the rider 1s moved 
through n notches, depending 
on the distance between succes- 
sive positions 


Where several weighings are 
involved, small errors like 
these can add up to a 
significant total 
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SCIENTIFIC PROGRESS AND SECURITY REGULATIONS 


N a recent address on “The Social Responmbility 
of Scientists” at the annual general meetmg of 

the American Philosophical Society, Dr. J H. 
Hildebrand strongly er:ticized the views expressed 
by Prof Lewis Mumford m his paper m November 
1953 on anticipations and social consequences of 
atomic energy Dr. Hildebrand challenged Prof 
Mumford’s assumption that scientists have been 
indifferent to the social consequences of their work, 
and, in particular, the implication that a scientist 
could foresee the possible misuse of a particular 
discovery and refrain from malung it. A scientist, 
he pomted out, can seldom predict just what he will 
discover, least of all :ts possible misuse m the hands 
of evil men Many of the most valuable discoveries 
have been made by chance while m search of some- 
thing else, and, so far as nuclear energy 1s concerned, 
even when Chadwick discovered the neutron m 1932 
there was no reason for believing that nucle: could 
be made to explode, and the bare possibility of 
releasing energy for useful purposes must have 
seemed a reasonable enterprise to any reasonable 
person The possibilty of a catastrophic release of 
nuclear energy was revealed only m 1938 when 
Hahn and Meiner were searchmg for an artificial 
trans-uramum, element 

It is almost impossible to say, even with the aid 
of hindsight, at what stage this tram of developments 
should have been stopped It might well have 
mvolved denying Norman Lockyer the use of the 
spectroscope with which, m 1868, he discovered 
hehum im the sun Dr. Hildebrand argues, therefore, 
that i$ is practically rmpossible for the scientist to 
predict the moral consequences of his choice of a 
problem, however much he may wish to do so Not 
even the wisest man living can foresee all the future 
effects of new fundamental discovery and correctly 
balance the good against the ul consequences. Apart 
from this, a moratorrum on science could only be 
made effective through a moratorium on scientists. 
To be effective, ıt would have to be world-wide and 
would thus encounter the same difficulty as attempts 
at disarmament and political co-operation generally. 

Dr. Hildebrand sees no hope of progress along such 
Imes. It 1s neither practical nor sensible, and he 
agrees with Dr J  Bronowski that there are no 
panaceas, and that the cure of the evil 1s to be found 
m a fuller understandmg of both science and society 
Nor does he beheve that either a world congress of 
scientists or a great assize of scientific knowledge, 
such as Prof Lewis Mumford suggests, would have 
any value He has no belief m the special com- 
petence of scientists outside their own field, and the 
facts are already clear enough The real problem 1s 
to get people to face the facts squarely and sensibly 
It ıs a problem m human relations, regardmg which 
physical scientists are not particularly expert 

It 1s also, Dr. Hildebrand adds, a matter of recog- 
nizing that, as Remhold Niebuhr said, “there are 
solutions, there ıs no solution". Because of that, ıt 
1s & problem m communication as well as m human 


relations, and while Dr. Hildebrand suggests that wo 
are in error in regarding atomic bombs as the chief 
danger, he suggests also that the real danger ıs that 
so few of those leaving school possess both knowledge 
and desire for any serious mtellectual pursuit. That, 
he submits, ıs the real problem, and not any alleged 
defect of “tho scientific mund", the existence of 
which, hke Prof A V. Hill, he denies. 

Dr Hildebrand endorses Prof A V Hill's view of 
the social responsibility of scientists, with 1ts humble 
refusal to claim any special authority or knowledge 
as citizens outside their professional competence, and 
its recognition. of the common obligations of honesty, 
kindness, courage and tolerance It ıs m the light of 
this outlook that Dr Hildebrand’s assertion that the 
free world will not be saved by science alone, although 
it would not be saved without science, should be 
judged We shall need, he added, every resource of 
knowledge and intelhgence m order to remain free, 
and afterwards, when addressing the American 
Association for the Advancement of Science, he 
placed this msistence on the importance of a long 
educational process by scientists in order to dispel 
public misconceptions about them and the way they 
work, more specifically m the context of security. 

Scientists have not been too successful in making 
themselves and their work understood by the public, 
and it is because of this that, as Dr Hildebrand 
pomted out, one of the many needs of to-day is to 
make ıb clearly understood that there are no long- 
term secrets in science Like Prof H. S. Commager 
and Prof W Gellhorn, Dr Hildebrand insists that 
positive achievement and progress, not the negative 
policy of restriction and security, provide the only 
firm basis of security. Once the implications of 
security are clearly understood, there is little risk 
that public support wil be forthcoming for any 
policy which, by endangermg the freedom of mvesti- 
gation, discussion and communication in sclence, 
endangers also the free world itself à 

As Dr Vannevar Bush insisted at the same 
meeting, in seeking to end the present distrust, 
scientists are not seeking special privilege, mdeed, 
the statement issued last December by the American 
Association for the Advancement of Science, while 
criticizing existing procedures on loyalty and security 
m the United States, contams proposals for strength- 
enmg the basis of national security which are of 
much wider mterest They are at least as pertiment 
m Great Britam as m the Umted States, and rb 
should be noted that the Association has smee urged 
the adoption of a umform policy by all government 
agencies making grants for, or otherwise supporting, 
unclassified research. The Association 1s concerned 
about the procedures under which scientists are 
judged worthy of receiving federal grants for research 
which does not mvolve problems of national security, 
and ıt recommends specifically the general adoption 
of the policy by which the National Science Founda- 
tion determmes its awards. Under that policy, 
appraisal of the merit of a proposal 1s based on the 
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experience, competence and integrity of the mvesti- 
gator, as judged by a panel of competent scientists 
who have a workmg knowledge of his qualifications 
The Foundation does not, however, knowmgly make 
or contmue grants to a person who is an avowed 
Communist, or has been established as such through 
judicial proceedings, or to anyone who avowedly 
advocates change m the government of the United 
States other than by constitutional means, or who 
has been convicted of sabotage, espionage or simular 
erme mvolving national security. 

The statement issued by the American Association 
for the Advancement of Science gives a constructive 
analysis of the policies on which the security-screening 
programme of the United States is based. It accepts 
frankly both the necessity for such a programme at 
the present time, and also that exammation of the 
character of persons likely to be entrusted with vital 
information must go beyond a determination of 
loyalty. It was that second pomt which provoked 
the sharpest discussion m the debates last year on 
the Atomic Energy Authority Bill m Great Britam. A 
person may be of unquestioned loyalty and still be a risk 
if he 18 given access to vital mformation. The state- 
ment also pomts out that the security programme 18 
for the protection of the whole nation and that, 
although scientists may be specially interested, 
because of the intimate dependence of muhtary 
strength upon scientific progress, the welfare of the 
nation as a whole must be the controlling factor, and 
not the mterests of an individual or the welfare of a 
particular group. The policies, moreover, must be 
comprehensive and their application mmpartial. 

The statement, however, derives much of its 
general mterest from 1ts more extended discussion of 
a further pomt which has received much less attention 
and the immpheations of which require wider con- 
sideration they should not have been overlooked 
in the recent discussions of the Commonwealth Prime 
Ministers on atomic and thermonuclear energy. 
Security-screening programmes are a means to an 
end, not an end m themselves. Ther role m defence 
policy is negative rather than positive They may 
deprive a potential enemy, at any rate temporarily, 
of mformation about armed forces or the develop- 
ment of new weapons, but they create no new 
weapons themselves The degree of secrecy, the 
conditions under which secrecy 1s desirable, and the 
risk of losing secrecy have all to be considered m 
terms of ther contribution to the development and 
maintenance of the mibtary, mdustnal and moral 
strength which are a nation’s ultimate protection 
agaist effective attack. 

. What has now to be recognized is that, with the 

essential dependence to-day of military strength upon 
science, the security practices used m. the past to 
safeguard military information are no longer fully 
valid. Scientific knowledge cannot be kept secreb by 
such means Progress in science is a cumulative 
process m which each scientist builds upon what is 
known, and national boundaries and security systems 
„cannot contam. this process of extending knowledge 
without so discouraging the spirit of inquiry that the 
state of learning and of technology as well as the rate 
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of scientific progress are adversely affected. At best, 
among advanced nations, security measures can 
provide an advantage of time there is no such 
thmg as a permanent scientific secret. 

When this 1s recognized, the American Association 
for the Advancement of Science points out, the whole 
picture changes. Since security demands superiority 
in science, the first consideration for security 18 to 
provide the most favourable circumstances for the 
advancement of seience—an environment that will 
foster a healthier, more magmatıve and more 
energetic development than that which serves 
enemies of freedom. The Association does not fail to’ 
recognize that there 1s a proper part for secrecy to 
play , but, by boldly challenging the current negative 
conception of security, i6 directs attention to the 
unportant but neglected questions which have to be 
asked if a positive programme of national security 18 
to be developed, while keepmg ahead of potential 
enemies m fundamental knowledge and m tits 
application . 

Such a programme would ask first how best 
national progress can be assisted rather than how 
the danger of leaks can be avoided, and would be 
more concerned to make the most of our advantages 
than to mmuimuze losses Where ıt becomes necessary 
to ask what security risk is meurred m employing a 
particular person, the no less vital questions of risk 
of delayed progress or dimmushed achievement 
meurred in not employmg him must also be con- 
sidered In practice, little consideration has been 
given to the potential gams that may accrue if the 
risk 1s taken. - 

So far as the United States 1s concerned, Dr E. U, 
Condon’s recent decision to abandon his fight for 
security clearance because he feels there 13 no 
possibility of securmg a fam and mdependent judg- 
ment at the present time, affords strong support for 
the Association’s view. In announcing his decision 
and his resignation as director of research of the 
Cornmg Glass Works, Dr. Condon said that the 
long-drawn-out clearance difficulties had begun to 
affect his abihty to perform his duties efficiently and 
even to impair his health. The case 18 worth noting 
as an example of the stramed relations between the 
Government and scientisis m the United States, and 
of the demorahzmg effects on the scientific com- 
munity over which Dr Vannevar Bush and others 
have expressed their concern. 

Two specific changes are proposed by the" American 
Association for the Advancement of Science Furst, , 
ib suggests that greater weight should be given to a 
man’s potential contributions In any given postition, 
greater risks can clearly be afforded if there 1s a large 
potential gain rather than only a small one. It is ad- 
mutted that there would be difficulties 1n. determmmg 
and weighing the positive factors to be considered , 
but the Association suggests that scientists would wel- 
come the opportunity of co-operating in developmg _ 
appropriate standards and decisions. Less difficulty, 
however, is attached to the second proposal, namely, 
that the msk should be measured with more regard 
to the nature of the work to be done No satisfactory 
procedure has yet been advanced, it 1s pomted out, 
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for screening persons engaged in unclassrfied research 
by standards appropriate for screenmg those who 
have access to details of war plans or advanced 
weapons. But m unclassified research, the primary 
question 1s loyalty, and while neither public opmion 
nor the opmion. of scientists would be likely to endorse 
the supply of public funds to a scientist of demon- 
strated disloyalty, that ıs a different matter from a 
security risk. Strmgent security precautions are 
appropriate only when the formation to be guarded 
justifies the strmgency. 

Adoption of these two suggestions consorts with 
the encouragement of free mterchange of ideas and 
information, on which fundamental research thrives, 
and the Association’s statement pomts out how such 
free discussion contributes to advance m technology 
both for peaceful and for muhtary purposes. The 
positive policy advocated would encourage the 
mterchange of scientific information and would 
endeavour to use as much high ability as possible, 
even if not all such a&bihty could be safely used imm 
the more sensitive positions. The Association points 
to the uncounted costs of the negative policy hitherto 
pursued, and claims that a positive policy, while 
admittedly demandmg boldness, would eluminate such 
losses and foster the development and effective use 
of the resources of knowledge, talent and enthusiasm 
which the United States and the free world possess 
It would also go far to re-establish confidence between 
the Government and scientists and technologists, and 
remove the existmg distrust and frustration which 
present procedures engender. 
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GALVANI AND THE DISCOVERY 
OF ‘ANIMAL ELECTRICITY’ 


Commentary on the Effects of Electricity on 
Muscular Motion 

By Luigi Galvan. Translated into Enghsh by 
Margaret Glover Foley, with notes and a critical 
introduction by I Bernard Cohen, together with a 
facsimile of Galvam’s De Varibus Electrwwatus m 
Motu Muscular. Commentarvus (1791), and a Bibhio- 
graphy of the editions and translations of Galvani’s 
book, prepared by John Farquhar Fulton and 
Madehne E. Stanton Pp. 176. (Norwalk, Conn. 
Burndy Library, 1953) np. 


ALVANI's small work on electricity and motion 
is one of those books which have acted as 
stunuh to later thought m many fields, but the 
contents of which are httle or imperfectly known 
to-day. The fact that Galvami carried out experi- 
ments by which electrical stimulation caused the 
contraction of the severed legs of a frog will be 
remembered by most—though meidentally even this 
Kact is not mentioned in some of the histones of 
‘medicine. But this simplification overlooks two 
fundamental pomts. The direct stimulation of 
muscles by electricity had already been widely 
ractised, and Galvani’s fundamental observation 
"was not the result of direct stimulation. 
Sir Isaac Newton had suggested as early as 1713 
that an ‘electric spirit’ might be the cause of both 
sensation and of muscular motion. Caldanm, who was 
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Galvam’s predecessor at Bologna, and Laghi were 
both experimentmg on the electrical stimulation of 
muscles before 1760, and Albrecht von Haller was 
also familar with the practice. The pomt at issue at 
this period was whether the ‘anımal spirits’, which 
im the old physiology were supposed to flow in the 
nerves to produce sensation or muscular contraction, 
were indeed ‘animal electricity’, produced in the 
living body ıtself. In 1773, John Hunter dissected 
the torpedo, or stinging-ray, and an excellent account 
of 1ts electric properties was published as a comple- 
mentary paper by John Walsh m the same number 
of the Philosophical Transactions. By 1780 ıt was 
generally held that hving muscle produced an electric 
charge which was discharged through the nerves. 
But there was no proof that this ‘animal electricity’ 
actually existed. It was about this time that Galvani 
started his mvestigations on frogs’ legs. The legend 
says that he noticed a certam phenomenon while he 
was preparing frogs’ legs m the kitchen for his sick 
wife There 1s no foundation for this statement, but 
his first observation was nevertheless, as he says 
himself, the result of an accident. 

Galvam’s mutial observation was made when he 
was preparing the hind legs of a frog for experimental 
work—possibly the direct stimulation of the nerve or 
the muscle by electricity. What happened then i8 
reminiscent of Roentgen’s ‘accidental’ discovery of 
X-rays This is what Gelvam says. “Having m 
mond other things, I placed the frog on the same table 
as an electrical machine .. . so that the anımal was 
completely separated from and removed at a con- 
siderable distance from the machme’s conductor. 
When one of my assistants by chance lightly applied 
the pomt of a scalpel to the mner crural nerves of 
the frog, suddenly all the muscles of the limbs were 
seen so to contract that they appeared to have 
fallen ınto violent tonic convulsions Another 
assistant who was present when we were performmg 
electrical experiments thought he observed that this 
phenomenon occurred when a spark was discharged 
from the conductor of the electrical machme". 
Galvani repeated the experment and carried out 
many others under varymg conditions which need 
not be summarmed. His conclusion was that tho 
*amumal electricity’ which is peculiar to animals 1s 
secreted mostly by the brain and ıs conducted 
specially by the nerves A discharge of electricity 
from the muscle by way of the nerve stimulates the 
muscle fibres and results in a contraction 

We would now explam the first experiment by the 
assumption of electrostatic mduction, and on many 
other pomts Galvani was wrong. His experiments 
must have been spread over a long time, and ıt was 
not until 1791 that he published bis “De viribus 
electricitatis” as an opusculum of fifty-five pages m 
the transactions of the Bologna Academy. At least 
one copy exists of a direct reprint of the opusculum, 
and later m 1791 there was a further reprint m which 
the first mgnature was reset. Galvani sent an 
mscribed copy of this rare reprint to his younger 
contemporary, Alessandro Volta, who m 1791 was a 
very distinguished scientist famous for his work on 
the electrophorus, on electrometers, and on atmo- 
spheric electricity. At first Volta apparently thought 
that Galvani had shown the existence of anımal 
electricity, since he said m an address at Paris on 
May 5, 1792, that Galvam’s book ‘‘contams one of 
those great and bmlhant discoveries which deserves 
to mark & new era m the annals of physics and 
medicine”. However, Galvanis somewhat unscientific 
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approach to the subject could not long satisfy Volta, 
who soon expermented on his own account Durmg 
this year 1792 Volta published twelve papers on 
galvanism In the subsequent controversy, Galvani, 
a modest retirmg man, remamed silent, and the 
defence of ‘animal electricity’ was conducted by his 
nephew Aldım Volta very soon became convinced 
that Galvani’s results were due to the contact between 
a metal and a moist body, and the expermmenis based 
on this theory led to his discovery of the voltaic 
pile, the cham of cups, and the continuous current 
From his physiological experiments he deduced that 
the electrical strmulation of any nerve produces the 
type of action or sensation with which the nerve 1s 
normally associated. The direct sequel to this dis- 
covery was the doctrme of specific nerve energy 
developed by Johannes Muller. 

Galvam died m 1798, and m his last years he did 
little to support his adherents m the battle for the 
cause of ‘animal electricity’. Volta survived him by 
twenty-nine years, and his theories held the field 
then and long after his death It 1s true that m 1811 
Leopoldo Nobih, using the newly invented galvano- 
meter, detected electric currents m frogs’ muscles 
But Nobili attributed these currents to a thermo- 
electric effect, and the existence of an electric current 
was not recogmzed until the publication of the work 
of Matteucci m 1888 ‘This was the ‘current of injury? 
which was investigated more fully by DuBo- 
Reymond 

This fine facsimile edition of the Latin text of 
Galvanrs work 1s due to the enthusiasm and mun- 
ficence of Mr. Bern Dibner founder of the Burndy 
Library Galvam’s Latm is not easy reading, and 
the accompanying English translation by Dr Foley 
18 hvely and idiomatic It 1s not a hteral translation , 
but a companson of certam passages with the original 
shows that ib preserves the sense with accuracy. It 
is curious that while Galvani’s book was translated 
into German im 1793 and agam ın 1794, mto Italan 
and Russian m 1937, mto French m 1939, a trans- 
lation into English was not published until 1953. In 
that year another English translation by Prof Robert 
Montraville Green also appeared The present edition 
18 enriched by a very learned and well-written intro- 
duction by Dr. I. Bernard Cohen, m which he 
discusses critically the state of electrical knowledge 
‘before and durmg the time of Galvan The work 
concludes with a valuable bibliography of Galvani’s 
book by Prof John F Fulton and Miss Madeline 
Stanton. This is a revision of the bibhography 
originally published m 1936 by Prof. Fulton and 
Harvey Cushing E AsmwourH UNDERWOOD 


ADRIATIC CYSTOCEIRAS 


Jadranske cistozire 

Nythova morfologija, ekologija 1 razvitak By Dr. 
Ante Ercegovié (Fauna 1 Flora Jadrana—Knyiga 2 ) 
Pp v+212+430 plates. (Spht Institut za Oceano- 
grafiju 1 Ribarstvo Fnr Jugoslavije, 1952) n.p 


LTHOUGH the translucent mshore waters of the 
eastern Adriitie and its numerous green islets 

are very rich in Cystocevra, these plants have hitherto 
not been the subject of a serious systematic study, 
comparable with that of Valante im the Gulf of 
Naples and Sauvageau at Banyuls The recent work 
by Ercegovié ıs therefore of especial importance both 


NATURE 


March 12, 1955 


VoL 175 


for itself and from a comparative pomt of view Thoug] 
the book 1s written m Croat with a description of th 
new species in Latm, there 1s a French summar, 
(36 pp), and a French translation of the rubn 
of the statistical tables is given throughout th 
volume 

A general morphological description of the genv 
Cystocewa 1s followed by a key to fifteen specie: 
seven of which are described for the first time It: 
interesting to note that though the genus 1s generall 
considered to be hermaphrodite, unisexual individua: 
have been recorded. A systematic account 1s give 
of each of the species mentioned m the key, and th 
Species, together with ther sub-species, are beaut: 
fully illustrated by plates which show the essentie 
eriteria of determmation as well as the habit. Th 
statistical tables record the precise location of th 
plants, the date of collecting, depth, fertility an 
type ‘This part of the work 1s of especial valu 
because its precision will enable later studies to t 
correlated with those now published, a matter the 
may well prove important m a genus with such a 
exceptionally wide range of variability as Cystocewc 

The second part of the book deals with th 
ecological study of the genus and raises many pomt 
of mterest The Fucales is an order with a very wid 
geographical range, rts mam centre occurring perhap 
in the waters of the southern hemisphere, though 1 
the North Atlantic its members are an importan 
constituent of the shore marme flora Betwee. 
these geographical extremes, the genus Cystoceer 
occurs in considerable quantity m the Mediterranea: 
and Adriatic,.and Ercegović pomis out that th 
genus appears to be m a state of mstabihty He ex 
ammes the great variability m the species from thre 
pomts of view dependence on external environmenta 
factors, adaptational value and importance m th 
evolution of new forms Great care has been take: 
to study the first of these m relation to sıx species 
in all of which a study has been made of the rang 
of form of different populations and also the vari 
ability within a population. . 

In considermg the possible adaptational value o 
the variation, Ercegovié discusses first the effect o 
the substratum and the effect of variation m wate 
temperature. This latter is of great importance n 
the Adriatie, which has a considerable temperature 
range withm a comparatively small area. An mter 
esting correlation 1s made between the growth an 
reproductive periods of the various species and wate 
temperature 

Light mtensity 1s discussed m relation to specie 
distribution, as is also the effect of water movement 
oxygenation and salinity. 

The third part of the ecological section deals wrt] 
the instability of the genus m the Admatic and th 
evolution of new forms Consideration 1s given t 
genetical variation, selection and ultimate isolation 
The author concludes from his extensive study tha 
Cystocewa 18 & genus of comparatively recent origm 
not yet completely stabilized and thus stil capabl: 
potentially of further evolution. 

The size and location of the Adriatic make ıt a 
emmently suitable place for an ecological anc 
evolutionary study of Cystocewa, and 16 18 hoped tha 
this monograph will form the basis for further worl 
m the future, particularly along cytological anc 
genetical Ines. Though the collection of the plant: 
is not facilitated by long periods of low-water as 1r 
the Atlantic, the beauty of the coast with its greer 
islands and crystal-clear mshore water compensate: 
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the algologist until the hght fades. Then, on a clear, 
still night, each star sheds 1ts ‘road to the Isles’ and 
the lights from the little saling vessels mark the 
homeward journey of those islanders who have sold 
fruit and olive oil on the mamland quays during the 
day. Under such conditions can Cystocezra be studied 
in one of 1ts most rewardmg localities 
Lux NEWTON 


DISLOCATION THEORY 


Dislocations in Crystals 

By W. T. Read, Jr (International Series m Pure 
and Applied Physics) Pp xvu+228. (London 
McGraw-Hill Publishing Company, Ltd., 1953 ) 36s. 


HIS book has the well-defined object of setting 
down the strict logic of dislocation theory, 
and of deriving 1ts consequences m some special 
physical situations where the dislocation structure 
is uniquely defined by the macroscopic conditions 
or by direct observation. The reader the author 
-has m mund throughout is one who is willing to 
make an effort to teach himself, only a modest 
mathematical ability is required to follow the text 
and many of the numerous illustratrve problems. 
The first four chapters mtroduce the geometrical 
properties of single dislocations, ther slp and climb 
movements, the concepts of stacking faults, partial 
dislocations and ‘good’ and ‘bad’ crystals Chapter 5 
gives the details of the forces on dislocations under 
uniform stress and is rather more mathematical. 
Chapters 6 and 7 are agam geometrical and deal with 
dislocation multiplication mechanisms and the details 
of partial and extended dislocations m real lattices. 
Chapters 8 and 9 contam the mathematics of the 
stresses around dislocations and the forces of mter- 
action between them, and conclude the first part of 


the book. The remaiung five chapters deal with the ` 


application of the theory to two physical problems— 
erystal growth and the properties of grain boundaries 

In the chapters dealing with the energy and mobulity 
of boundaries a strongly critical approach is used, so 
that after a careful reading and study of the problems, 
the reader is left with an unusually clear picture of 
what is required by theory, and what is merely 
plausible 

The book is in no way concerned to introduce the 
reader to the whole scope of dislocation theory, and 
scarcely mentions such topics as the critical shear 
stress of smgle crystals, the yield-pomt phenomena 
or theories of work-hardening, recovery and poly- 
gonization. While the omission of these topics is m 
keeping with the policy of avoiding discussion of 
situations where the precise arrangement of the 
dislocations 1s unknown and important, 15 means that 
& reader wishing to master the mterpretational side 
of dislocation theory must supplement Read’s book 
with some other, such as Cottrell’s “Dislocations 
and Plastic Flow m Crystals” (Oxford University 
Press) 

There must, however, be many people concerned 
with plastic deformation of crystals, and having some 
familiarity with dislocations who feel a need for a 
firmer logical and mathematical basis for their 
knowledge This book, with rbs seventy or more 
problems and hundred references, should prove ideal 
for anyone prepared to read carefully and work 
constructively Some of the problems make more 
demands on the reader’s mathematics than does the 
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maim. text. and a few sound rather hike young research 
' programmes. They all make the reader thnk. 

The standard of production 1s the usual high one ^ 
expected of the McGraw-Hill monographs The text 
is lucid and illustrated by many well thought out 
diagrams ‘The paragraph headmgs m the detailed 
contents lists are hkely to prove as useful for reference 
purposes as 1s the index, though the latter 1s pleasantly 
explieit. The hmited pubhe to whom the book 1s 
addressed should be well pleased with ıt, those who 
want & general account of physical hypotheses, how- 
ever successful and widely accepted they may be, 
must look elsewhere. W M LOMER 


t 


TEXT-BOOK OF APPLIED 
'  ELASTICITY 


Applied Elasticity 

By Prof Chi-Teh Wang Pp. 1x+357 
McGraw-Hill Publishing Company, Ltd, 
57s 6d 


HIS book is written for “‘semor-graduate engm- 

eermg students" , ıt ıs an advanced text-book 
rather than & mathematical treatise on elasticity In 
1t the author explams fundamental elasticity theory 
in fairly sımple terms and then deals with several of 
the most useful analytical and numerical methods of 
solving problems. 

The first two chapters are concise and deal with 
the analysis of stress and stram, all equations being 
given in component form m the manner of Tmo- 
Shenko. Chapter 3 ıs concerned with stress-strain 
relations, and the theory 1s lumited to that of 1s0- 
tropic solids; also meluded are short sections on 
stram energy, existence and uniqueness of solutions 
and St. Venant’s prmeiple Plane-stress and plane- 
strain problems, m both rectangular and polar 
co-ordinates, are dealt with m Chapter 4, this 
includes solutions for rotating disks and problems of 
thermal stress. Chapter 5 1s devoted to torsion of 
prismatic bars, thin open sections, thin-walled tubes 
and circular shafts of variable diameter. An excellent 
chapter 1s devoted to finite difference approximations 
and the relaxation technique 

The principles of potential and complementary 
energy are introduced m Chapter 7 together with a 
discussion m terms of the variational calculus Also 
meluded m this chapter are the Rayleigh—Ritz 
method, the so-called Galerkm method, the method 
of Biezeno and Koch, and finally the reciprocal 
theorem and Castighano’s theorems This 1s followed 
by a chapter on solution by means of complex 
variables. 

The remamder of the book 1s concerned with 
problems of “Advanced Strength of Materials”. 
It compzises four chapters which deal respectively 
with the bendmg and compression of bars and elastic 
stability , numerical methods for findmg critical 
loads, the bending and buckling of thin plates, and 
thin shells 

When the purpose of the book 1s borne m mind — 
namely, the mstruction of engmeers—it 1s apparent 
that the author has selected the topics of his dis- 
cussion with considerable skill. For little 1s included 
that 1s of mterest only to the mathematician. The 
presentation is lucid, and problems are included for 
the reader who wishes to test his understanding of 
the theory R E D Bissop 
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Diamond Technology 
Production Methods for Diamond and Gem Stones. 
By Paul Grodzinski. Second revised and enlarged 
edition. Pp. xxxiv--784. (London N.A.G. Press, 
Ltd, 1953.) 52s. 6d. 


s IAMOND Technology” 1s & completely revised 

and enlarged edition of Mr. P. Grodzmski’s 
“Diamond and Gemstone Production Methods”, 
which was published as a matter of urgent necessity 
soon after the start of the Second World War. The 
earher volume contamed 256 pages, whereas the new 
edition has 784—an indication of the vast increase 
during the past decade m the use and importance of 
diamond m a number of industrial processes. It 1s 
indeed fortunate for those concerned with diamond 
mwng that, unlike the non-transparent types of 
other gem minerals, even immpure diamonds have a 
considerable market value. 

In his capacity as technical editor of the Industrial 
Diamond Review, Mr Grodzmskı has been in constant 
touch with technical advances throughout the world, 
and has himself contributed towards the design of 
new instruments, particularly m the field of hardness 
testing. The book ıs divided into two mam sections, 
the first dealing with general manufacturmg methods 
and the second with special methods Thus, in the 
first part there ıs a chapter on grmding and polishing 
gemstones, while m the second there 1s & parallel 
chapter on polishing gemstones for jewellery, where 
the specific forms developed are dealt with. This 1s 
bound to lead to æ certam amount of overlapping, 
and ıb is possible that by careful rearrangement the 
book might be reduced in size without losing any- 
thing of real value. It seems to me that an opening 
chapter on diamond itself, its structure, crystallo- 
graphy, varieties and properties, would be a useful 
foundation for what follows The mformation given 
in Chapter 13, on the selection and onentation of 
industrial diamonds, could largely be ineluded in 
such a prelummary chapter. 

“Diamond Technology" 1s a well-produced volume, 
and the understandmg of the text 1s greatly assisted 
by the illustrations, of which there are nearly five 
hundred The mdustrial world should be grateful to 
the author and publishers for brmgmg together so 
much scattered information within the covers of & 
book which, by modern standards, is not unduly 
expensive B. W ANDERSON 
Der Ultraschall 
Und seme Anwendung in Wissenschaft und Technik 
Von Dr Ludwig Bergmann. Sechste volhg uber- 
arbeitete und erweiterte Auflage, mit 609 Bildern 


Pp. xvi4-1114. (Stuttgart. S. Hirzel Verlag, 1954 ) 
Ganzlemen, 72 D marks 


HE appearance of a sixth edition of this well- 
known book is a pointer both to the expansion 
which ultrasonics has undergone m the past years 
and the success of Dr. L Bergmann in writing on 
the subject. He has mdeed rade ıt hus hfe's work 
to keep this treatise up to date, and workers m this 
field will hope that he may long live to contmue it 
The first edition appeared m 1937, a slim volume 
of some two hundred and fifty pages and a hundred 
and fifty figures. Now Dr. Bergmann’s offsprmg has 
grown to an unwieldy tome of eleven hundred pages 
and six hundred figures, while the references number 
more than five thousand. Since practically every 
reference finds its due position m the text, one 
cannot but marvel at the industry of the author m 
reading and collating all this material. It 1s mmpossible 
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to summarize the work here, but one notes, besidei 
the more academic aspects of ultrasonics whic} 
occupy five chapters, others on industrial appli 
cations, medical appheations and ultrasonics m 
Nature. No worker m ultrasonics can afford to bi 
without this book. It 1s a pity that the great size o 
this edition makes 16 unlikely that a publisher will b 
found to translate 15 mto Enghsh as the first editio! 
was. E Q. RICHARDSON 


Textile Fibers, Yarns, and Fabrics 

A Comparative Survey of ther Behavior wit) 
Special Reference to Wool By Ernest R. Kaswel 
Pp. xvi+552. (New York Remhold Pubbshm, 
Corporation, London :” Chapman and Hall, Lid 
1953.) 88s net. 


HIS book is & very full review of the hteratur 

of those properties of fibres, yarns and fabric 
which depend on fibre mechanics and the geometr 
of yarns and cloths. The first three chapters give 
comprehensive description of the mechanical prope: 
ties of the various natural and man-made fibre 
Succeeding chapters discuss the friction of fibres an 
yarns, the moisture absorption of fibres and the effec 
upon fibres of heat, sunhght, weather and the commo 
chemical reagents. Two rather flimsy chapters o 
the mucrobiological resistance of fibres and the 
dyemg properties conclude this part. 

The second and more valuable part of the boo 
deals with the properties of textile structures. Fabr: 
resilience, drape and crease recovery are ably du 
cussed. The chapter on resistance to abrasion : 
especially good, though surprisingly there ıs n 
mention of ‘pillmg’. A single chapter on feltmg an 
shrmkage 1s scarcely sufficient , but the sections on tk 
effect on wool felting of fabric geometry and blendm 
with other fibres are valuable. There are usefi 
chapters on the transmission of air, heat and moistwi 
through cloths and on the acquisition of soil by fabr. 
and its removal. 

The author quotes at length from origmal paper 
of which more than four hundred, chiefly fiom Britis 
and American journals, are hsted 1n the bibhograph; 
The book 1s well indexed and will be welcomed t 
textile scientists and technologists as a compendia 
of research upon the functional characteristics : 
fibres and fabrics. W. J. ONIÓNS 


Annual Review of Physical Chemistry, Vol 4 
G. K. Rollefson (Editor), R. E. Powell (Associa 
Editor). Pp x+493. (Stanford, Calf + Annu 
Reviews, Inc, 1953 )- 6 dollars. 


HE present volume of this excellent revie 

covers twenty branches of physical chemustr 
written by British, Canadian and American specialist 
All the articles are readable and informative, and tl 
bibliographies are international m character. TI 
section on muoro-waves and nuclear resonance giv 
up-to-date information on this new field, that c 
expermnental molecular structures will be of intere 
to many chemists, when read in conjunction wii 
that on experimental crystallography. 

Although these parts of the volume have bet 
singled out for mention, all the articles are goo 
and the authors have contrived to make the boc 
read more like a text-book than an abstract journe 
which 1s a considerable achievement when the lar; 
amount of mformation contamed im 1b 1s taken m 
account. There can be no doubt that this publicatio 
now m its fourth year, 1s filing a place m chemie 
literature with marked success. 
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enerosity in providing, without charge, electric 
for the operation of the cloud chamber. We 
indebted to the construction firm of T.O. 
for assistance in the installation of the cloud 


n - 


The High-pressure Cloud Chamber and its 
Operation 


“A detailed description of the cloud chamber 
_ Will be published elsewhere ; but the main features of 
i ie d e sign are illustrated in Fig. 2. The body of the 
_ Chamber was constructed of stainless steel by Messrs. 
rown, Bayley and Co., of Sheffield. The internal 
ameter is 8 in., the walls are 2} in. thick, and the 
lume of the main part CC of the chamber is 
— 6 litres. The depth of the chamber is 8 in. The 
— window B is of prestressed glass 1} in. thick and the 
ents are photographed through an aperture 3j in. 
. in diameter. The illumination is provided through 
two similar glass windows Æ, 1% in. in diameter and 

^ lin. thick, by Mullard LSD-7 photoflash tubes. 
' The expansion is provided by a rubber diaphragm 
- @ which operates between the brass plates H, J, each 
"perforated by 600 regularly spaced holes 1/24 in. in 
diameter. Adjustment of the expansion ratio from 











hich gives a smooth axial motion to the back plate. 
Initially, gas is pumped into the back chamber 
sufficient quantity to force the rubber dia- 


E pnrag agains 
_ of the chamber is achieved by a sudden expansion of 
_ the gas in the back chamber BC into a third volume. 
This causes G to be pushed back suddenly against 
the back plate I. 
_ Typical pressures in atmospheres, in the cloud 
proper, CC, and the back chamber, BC, are 
1 in Table 1. 










»3 Table 1 
Er. ^ Cloud chamber CO Back chamber BC 
"s 
Before expansion 78 80 
-. After expansion 78 60 
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The camera contains two Delian never odd ya 
ength 35 mm. and operates with a stere: i 
of 15°. An aperture f/11 has been used an 

of focus is then approximately 5 cm. — — 


Some characteristics of the operation of the 
chamber are set out in Table 2. 5 
Table 2 : 
Expansion ratio (75 atmosph , alcohol) 1-06-1 
or NM Qr 
Expansion time 0-2 sec. ká 
Width of talnem ionisation track 0-5 mm 
Sensitive time ii 2 a 


The counter system used for selecting events con- 
sists of three trays of counters, one above 
and two below. A block of lead 15 cm. thick is placed 
above the top tray, and another block 5 cm. thick 
between the second and third trays. In a typical 
selection system, six-fold coincidences are required 
to produce an expansion of the chamber in which 
one counter of the top tray is discharged, any thre 
of nine counters in the middle tray and any twe 
ten in the bottom tray. With such an arrangemem 
the waiting period for an expansion is about fifteer 
minutes. 



















Interpretation of Events in High-pressure Clou« 
Chamber Photographs 


The problem of particle identification in the 
pressure cloud chamber presents some novel fee 
Many of the slower particles stop in the chamber a 
their residual range provides an important means | 
identification. For example, the energies of particles 
just stopped in crossing one diameter of the chamber 
filled to a pressure of 75 atmospheres is 4-5 MeV, fo 
electrons, 18 MeV. for p-mesons, 20 MeV. fo 
m-mesons, 35 MeV. for K mesons and 44 MeV. fo 
protons. 

Even minimum ionization tracks are Jj 
and so drop-counting methods are inapplicable; but 
instead, track-width measurements may be used for 
velocity determinations. Some information about 
the velocity can also be obtained from a count of 
the frequency of delta-rays along a track. 

No magnetic field is available with the present. 
chamber, and the only means of determining 
momentum is from multiple scattering. Owing 
the width of the tracks, this limits the 
to tracks for which pĝ is less than 200° MeV./e 
Another high-pressure cloud chamber is being bay 
at present which will incorporate a a > 
10,000 gauss. It is difficult to devise objective 
of the absence of distortion in tracks that sh 
appreciable multiple scattering. This is being 
come to some extent by taking two sets of pictures” 
of each event at different times after the e: ion. 
In the measurement of events described below, i 
has been assumed that distortion is absent. . 













Results of the Operation of the Chamber — - 


So far, three thousand photographs have been 
obtained during the period of operation at 
An analysis of events of interest among these 
the following. z 

(1) Eight V* particles originating in the 
wall or in the lead around the chamber. Twe 
occur in the same shower (Fig. 3) and are di 
in detail below. Four of these events are 


with A* decays with measured Q values of 
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THE HIGH-PRESSURE CLOUD-CHAMBER COSMIC-RAY 
PROGRAMME AT LA MARMOLADA 


By a Joint Group from University College, 


WO widely different techniques are commonly 

employed in the study of the new unstable 
particles of the cosmic radiation: the photographie 
emulsion and the conventional cloud chamber 
operating at about atmospheric pressure. It is not 
always easy, however, to correlate the results of 
observations made using the two techniques. This 
difficulty arises basically from the great difference in 
density of matter in the two devices, which varies 
from 0-0018 gm. cm.-* in an atmospheric pressure 
cloud chamber to 4 gm. cm.-* in a nuclear photo- 
graphie emulsion. 

This gap may be bridged to some extent by 
operating à cloud chamber under conditions of high 
pressure.. For example, the density of gas in a cloud 
chamber operating at a pressure of 75 atmospheres 
in argon is 0-134 gm. cm.-*. 

High-pressure cloud chambers have been deseribed 
at various times in the literature, but they have not 
&0 far been operated very extensively at high altitude ; 
a high-pressure cloud chamber was operated by 
Valley on Mt. Evans in September 1948 (Phys. Rev., 
75, 201; 1949), and more recently one has been 


* The following physicists are associated with the planning and 
operation of this project, From University College, London: J.P. 
Astbury, P. Baxter, Dr. E. H. S. Burhop, Prof. H. S. W. Massey, 
F.R.S., A. J. Metheringham, Dr. N. Morris, F, R. Stannard and H. 8. 
Tomlinson; from the University of Edinburgh: Dr. G. R. Evans 
and E. J. Williams. 


London, and the University of Edinburgh* 


operated by Kusumoto et al. (Phys. Rev., 90, 998 ; 
1953) on Mt. Norikura in Japan in the summer of 
1951). A cloud chamber based on a design of the 
late Prof. E. J. Williams has been operated at sea- 
level at Aberystwyth by Dr. G. R. Evans for some 
years since 1939, and a further chamber, based on & 
development of this design, has been operated in 
conjunction with the Harwell cyclotron by a group 
from University College, London, which has been 
investigating the scattering of 150-MeV. protons in 
deuterium. 

Last summer, Dr. Evans's cloud chamber was set 
up at the University of Padua Cosmie Ray Laboratory 
on La Marmolada in the Dolomites at an altitude of 
2,020 metres, and has now been in continuous 
operation for a period of fifteen months by a joint 
team from University College, London, and the 
University of Edinburgh. We appreciate very much 
the courtesy and generosity of Profs. A. Rostagni 
and A. Loria, of the University of Padua, who haye 
provided space for this investigation in their labor- 
atory and who have been of great assistance in 
arranging for the importation of the equipment into 
Italy and its transport to Marmolada. We are 
indebted to the Società Adriatica di Elettricità and 
its staff at Marmolada, particularly to Dr. M. Pancini, 
for their invaluable assistance in the erection of the 
apparatus and in innumerable other ways and for 





Fig. 1. 


General view of the cloud chamber with control gear 
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Fig. 8. Two V?-particles, marked by tags at the foot of the 
photograph, produced in the same shower 


+35 


qo +17 +3 FS I 
52 '7* 38 *" and 44 *" MeV. These values depend 
-15 -10 —13 K 4 . 
on estimates of p8 obtained using multiple scattering, 

and they assume the absence of distortion. 

(2) One V? particle originating in a nuclear inter- 
action in the gas (Fig. 4). 

(3) Five particles that come to rest in the chamber 
produce subsequent decays. Range and multiple- 


scattering measurements give for one of these 
t =n +800 
particles a mass of 1,450 Mel me. 


(4) There are about sixty examples of deflexions 
or decays in flight of penetrating partieles. With the 
high-pressure chamber, the vast majority of these 
events are likely to be deflexions. 





Fig. 4. V*-partiele coming from a star in the gas of the chamber 
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(5) Twenty particles that come to rest in the cham- 
ber without producing charged decay products have 
been identified as protons from range — multiple 
scattering measurements. Combining the individual 
mass values for these particles gives a mass of 
1,750 + 190m,. 

(6) There are forty nuclear interactions in the gase 
One particularly energetic star is shown in Fig. 6. 





Fig. 5. A charged primary produces a 23-prong star in the gas 
of the chamber 
Figs. 3-5 illustrate some of the more striking 


events that have so far been photographed. 

Fig. 3 shows two V? events accompanying & local 
penetrating shower produced in the wall of the 
chamber. ‘The source of the shower in the chamber 
wall can be located to within 1 mm., and the eo- 
planarity of the two V's with this source can be 
established to better than 1°. 

Unfortunately, the left-hand V has very poor- 
quality tracks, due to the event being out of focus. 
However, from a consideration of the angles, we find 
that if the event were a A? decay, the proton should 
have stopped in the chamber, whereas both tracks 
pass out of the chamber and appear to be those of 
quite fast particles. 

We conclude, therefore, that the left-hand V is 
not a A*, but is consistent with a 6° decay. 

For the other V, assuming arm a to be a x-meson, 
it will have an energy of 15 MeV. for either the A? 
or 0* interpretation, while the corresponding values 
of p for arm b will be 500 MeV./c. and 800 MeV./e. 
respectively. Both these values are too high for our 
multiple-scattering techniques, and either would be 
consistent with the observed absence of multiple 
scattering. However, width measurements on arm 
b show that it could not be a z-meson with pg of 
800 MeV./c. We therefore conclude that this V event 
is not a 0" decay. 

Fig. 4 shows a V° event associated with a star 
produced in the gas of the chamber. This low-energy 
star, which has a neutral primary, occurs in a local 
penetrating shower and has six prongs. The angle 
between the arms of the V is 88°. Since the pro- 
jection of arm a on the film is very nearly parallel 
to the line joining the lenses of the camera, it is 
difficult to determine the orientation in space of 
arm a, and co-planarity of the V with the star can 
only be established to within 10°. There are, how- 

















or the p’. 
m of à rules out completely the inter- 
n of the event as a A°, for if such were the 








red length of 6 cm., before passing out of the 
nation. 


eV./ċ: and 200 MeV./c. for the two arms. It 
ult to gauge the accuracy of these results as 
Attering is very small at these values. How- 
the transverse momenta are 205 and 175 MeV. 
tively, and check satisfactorily; and the Q 
mes out to be ~ 200 MeV. The errors in the 
will be of the order of + 100 MeV. 

ost one can say, therefore, is that the event 
sistent with a 6° and could not possibly be a 
Q value 37 MeV. 













parent association in pairs is not borne out 
the event is reprojected in space. Of the four 
that stop in the gas, two at least appear to be 
icles. Assuming the event represents the 
of an argon nucleus, at least six of the 
| ionization tracks must be mesons and the 
f the incident particle must exceed 2,000 MeV. 
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GN AND EVALUATION OF 

RGE-SCALE RAIN-MAKING 
EXPERIMENTS 

By B. J. MASON 


Imperial College of Science and Technology, London 


HE demonstration in recent years that suitable 
clouds may be made to precipitate by the intro- 
ction .of artificial nuclei and the possibility of 
nding the techniques to produce economically 
rtant increases in rainfall has created the greatest 
est and controversy. This is certainly an exciting 
ew development in atmospheric physics, and, what- 
_ ever may. be the ultimate consequences, it has given 


ohysies of clouds and precipitation. The purpose of 
this article is to discuss the present scientific status 
of rain-making experiments, the fundamental prob- 
lems which they pose, and what will be involved in 
he proper execution and evaluation of a large-scale 
tial with reference to conditions in Great Britain, 


j -Physical Basis of Cloud Seeding 
The observational and theoretical studies of. the 








rm a would be the proton and would have — 
.in the gas in 1:5 cm., compared with its 


tiple-scattering measurements give p's of 


of the research workers associated with it. 


. the large-scale features of cloud development. "Phe 


-supercooled regions of the cloud mass. Trials of t 


| new impetus to researches on the fundamental - 


- the working hypothesis being that seeding may cause 


-common use. In one, a 2 per cent solution of 
ast few years have thrown much light on the nature i is atomized i : 






aggregation to form snowflakes and, below th 
isotherm, the melting of the latter to form raindro 
In non-supercooled layer clouds, which are generall 
rather thin, coalescences between water droplets of 
different sizes and speeds of falling may give rise to. 
drizzle or, perhaps, very light rain. In shower (cumu- 
lus) clouds the relatively strong upcurrents and high 
concentrations of liquid water favour the coalescence 
process so that, in warm weather, showers may fa 
from clouds which are wholly below the 0° C. isotherm 
Rain-making experiments are therefore based: 0 
three main assumptions: that the presence of ei 
ice crystals or comparatively large water drople 
initiate the coalescence process) is essential 
natural release of rain from clouds; that. 
clouds precipitate inefficiently, or not at all, because 
these agents are naturally deficient; ^ that this 
deficiency can be remedied by ‘seeding’ the.clo 
artificially with either ‘dry ice’ or silver iodide 
produce ice crystals, or by introducing water droplet 
or large hygroscopic nuclei. he 
There is no doubt that the introduction of these 
seeding agents into suitable clouds is often followed 
by observable effects. It has been shown beyond | 
reasonable doubt that cumulus clouds in a suitab| 
state of development can be induced .to rain. b 
seeding them with ‘dry ice’ from aircraft when si 
unseeded clouds in the neighbourhood do not pre 
cipitate. The. spraying of water droplets or large 
hygroscopic nuclei from aircraft promises to be at 
efficient method of releasing showers from wa 
cumulus clouds, and some interesting trials h 
recently been made in East Africa! with ball 
borne bombs containing gunpowder mixed with 
silver iodide or finely ground salt. These experiment: 
on individual, isolated clouds are of considerabl 
scientific interest and may well throw new ligh 
the precipitation mechanisms and their control b 


















































































are, however, unlikely to tell us very much about 
the possibilities of modifying the rainfall from wide 
spread cloud systems extending over thousands 
square miles. i ; 





Status of Large-scale Trials 


For experiments on a large scale, it becom 
uneconomic to disperse the seeding agent from 
craft, and the general practice is to release. si 
iodide in the form of a smoke from the groun 
relying on the air currents to carry it up into t 








type have been carried out on a large scale duri 
the past six years, mainly in the United Stat 
Canada and South America, by commercial operate 
The general procedure is to set up silver io 
generators at intervals of about ten miles along 
line roughly perpendicular to the -prevailing wind 


generally continued during the passage of the stor 





an increase in the precipitation over that 
would fall naturally... Two. types of generator 
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flame, silver iodide bemg vaporized at the rate of 
about 0 1 gm./min. to give about 10" particles per 
second. In a second type, coke nuts mmpregnated 
with the silver 10dide solution are burned m a crucible 
furnace, the normal output bemg about 10!5 particles 
per second. 

In the evaluation of these trials, the commercial 
operators usually adopt one of two techniques. In 
the ‘percentage of normal’ method, the raimfall at 
each station m the target area during seeding 1s 
expressed as a percentage of the historical average 
for that station—generally on a monthly basis. 
Maps are then drawn showing isopleths of ramfall 
expressed as a percentage of the monthly normal. 
This method may give highly spurious results since 
natural precipitation for a month, or any relatively 
short period of time, 1s invariably erther above or 
below the average taken over some longer period , 
in other words, the weather is so variable that the 
climatic normal rarely occurs. It must also be 
remembered that commercial operators only seed 
under conditions favourable for precrpitation, and 
therefore rainfall above average durmg a wet month 
1s highly probable with or without seeding activities. 

In the other method, the operator chooses an 
adjacent control region unlikely to be affected by 
the silver 10dide smoke, and the method of evaluation 
generally adopted is to form a regression for the 
rainfall m the target area on that m the control area 
using historical data. Knowing the rainfall occurrmg 
m the control area durmg the seeding operations, the 
regression 1s used for predictmg that which would fall 
naturally m the target area, the difference between 
the latter and the actual amount bemg attributed to 
the effects of seeding at a level of significance 
determined by the scatter of the historical data 
about the regression hne. With this method, the 
apparent changes due to seeding can be statistically 
significant only if there 1s a high correlation between 
past ramfall m the target and control areas It has 
the serious disadvantage that quite different estumates 
of the seeding effects can be made with different 
lengths of historical record and different sets of 
target and control stations used m establishing the 
regression, while separate regressions can apply for 
different types of storm. Thus, mdependent evalua- 
tions of a given operation have sometimes arrived 
at quite different conclusions. Furthermore, if the 
pattern of the major storms durmg the seeded period 
differs appreciably from the average long-term 
pattern on which the regression ıs based, then the 
latter cannot be used to predict accurately the rain- 
fall m the target area and consequently the assess- 
ment of the trial may be most misleading. An 
alternative approach might be to use the rainfall 
per storm as the unit and to form separate regressions 
for storms of the same general type, taking into 
account the position of the storm track relative to 
the target and control areas. This, however, would 
involve a synoptic analysis of each storm and smaller 
statistical samples. The same objections apply to 
multzple regression techniques m which the daily 
rainfall 1s correlated. with a number of meteorological 
parameters. 

From the published accounts of large-scale seedmg 
operations one can find no convincmg evidence that 
large mcreases 1n rainfall can be produced consistently 
over large areas. Although ıt 1s feasible that, under 
suitable conditions, marginal effects of, say, 10-20 per 
cent may be produced, 1n general, operations in any 
one area, have not been continued for a sufficiently 
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long period and have not been designed for use with 
evaluation techniques sufficiently reliable and sens- 
itive to separate effects of this magnitude from the 
random variations m natural ramfall. 


Some Basic Physical Problems 


Apart from doubts about the vahdity of the 
statistical procedures which have been used to assess 
massive cloud-seeding operations, they are conducted 
on certam assumptions which are insecurely based, 
as may be illustrated by our present mability to 
answer ihe followmg leading questions: (a) How 
often m & given locality, and under what conditions, 
are natural ice nucle: deficient and when, and m what 
quantities, should they be supplied artuficially ? 
(b) When silver 1odide smoke is released from the 
ground, does 15 reach the supercooled regions of the 
eloud ? If so, 1n what concentration, and how will 
this vary with distance from the source ab these 
levels * (c) For how long does silver iodide remam 
active as an ice-forming nucleus under specified 
atmospheric conditions ? 

There 1s some observational evidence to suggest 
that, while the probability of precipitation falling 
from supercooled clouds over Europe tends to 
inerease rather sharply when ther summit tem- 
peratures are below about —12° C., an appreciable 
fraction of clouds do not precipitate even on reaching 
the —20° C. :0therm Some of these latter may fail 
to satisfy certam. structural and dynamical require- 
ments, but m some cases 15 may be that the requisite 
1ce-formmg nucle: are deficient. Ice crystals rarely 
appear m significant numbers m clouds which are 
warmer than —10? C. ‘Dry ice’ will produce crystals 
m a supercooled cloud at temperatures below —1? C, 
while silver 10dide produces a small number of ace 
crystals at about —5° C. and becomes fully active 
below about —10° C. In order to determme when 
and m what concentrations artificial nucle: might be 
advantageously supplied, one would wish to know 
the optimum concentration of nucle: for the release 
of precipitation from a cloud system of given charac- 
teristics, and the number of natural nuclei which are 
active at various temperatures m the air mass. This 
ımphes that measurements of the ice-nucleus spec- 
trum should be made at various levels m the free 
atmosphere and correlated with such factors as the 
meteorological conditions, the origm and track of 
the air mass, the geography and topography of the 
region, the nature of the terrain and the location of 
possible sources of nucle: Such a programme would. 
entail enormous labour and expense, and m view of 
the few measurements made with cloud chambers on 
aircraft which mdicate that the more efficient nuclei 
(actrve at temperatures above —20° C.) occur only 
sporadically, 16 appears impracticable. In any event, 
because of the high degree of uncertamty involved 
in relating the number of ice crystals appearing m 
expansion—and mixing—cloud chambers to the ice- 
nucleus content of the free air, this method will not 
give reliable values of the absolute concentrations of 
nuclei as a function of temperature, although 16 may 
be useful m indicating whether a certam mmmmum 
concentration is exceeded, and the relative concen- 
trations of nuclei actmg at different temperatures. 
The problem 1s further complicated by the fact that 
the concentrations of «ce nucles m clear air may bear 
very hitle relation to the numbers of ce crystals appear- 
ing m a cloud at the same temperature, because the 
latter may be greatly multiphed by fragmentation. 
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At present, there appears to be httle prospect of 
obtammg data from which one might predict, in a 
given situation, the actual requirement for artificial 
nuclei. One therefore has to make an intelligent 
guess at the mmimnum concentration of nuclei 
necessary for the ram production (probably of order 
1 particle/litre), and to try to ensure that this con- 
centration of active silver iodide nuclei 1s achieved 
at levels where they may forestall the natural ice 
nuclei—mn general, between the —5°C and —15°C 
isotherms. 

This brings us to the second problem: our present 
knowledge on the turbulent diffusion of particles over 
distances of tens or hundreds of mules 1s almost 
neghgible, and its study must form an essential part 
of any serious mvestigation of the potentialities of 
large-scale cloud seedmg. The formule derived by 
Sutton? for the concentration of matter downwmd of 
a continuous source can scarcely be expected to hold 
for the diffusion of silver iodide particles which are 
required to reach heights of several thousand feet and 
distances of up to a hundred miles downwind. In 
the latter circumstances, where the plume will 
meander laterally in response to changes m wind 
direction, the wind will vary with height and time, 
and where vertical upcurrents may be present, 16 18 
unlikely that the theory will be valid for diffusion on 
this scale It 1s therefore necessary to appeal to 
experiment 

Some prelmunary results have been reported by 
Braham et al*, who dispersed a cloud of tmy zinc 
sulphide particles from a ground generator producmg 
some 3 x 10!" particles/sec and sampled the plume 
from an aircraft up to heights of 4,000 ft The 
particles were easily detected, smce they fluoresce 
under ultra-violet light. In neutral equilibrium con- 
ditions, with winds of 25 m.ph, they found that the 
average concentration across the plume was about 
100 particles/m ? at a range of 25 mules and fell to 
the mmimum detectable level (50/m ?) at distances 
of less than 100 mules from the source. This suggests 
that, with a source of strength 10 particles/sec , the 
particle concentration at these distances would have 
exceeded 10/litre 

In some very recent experiments earned out m 
Australa by Smuth et al.4, zme sulphide and silver 
iodide particles were released from the ground at the 
same time and place, and both were traced smul- 
taneously from an aircraft. The measured concen- 
trations of zme sulphide particles at distances up to 
25 mules from the generator were much the same as 
those obtamed by Braham et al. when adjusted for 
differences m generator output The ratio of the 
concentration of ice crystals produced by silver 
10dide to the concentration of zinc sulphide particles 
determined at various times after release was used 
to measure the deterioration of the 1ce-nucleatmg 
properties of silver 10dide. 

Two types of silver iodide generator were employed, 
one using a hydrogen flame and the other a kerosene 
flame, the former producmg about ten times more 
particles for the same consumption of silver iodide 
‘With the kerosene burner, ice nucleus concentrations 
of about l/htre were detected at ranges of 20-50 km. 
and at heights of 1 km under neutral equihbrrum 
conditions. With the hydrogen burner, the concen- 
trations measured at heights of a few hundred metres 
fell below l/htre at ranges greater than 10 km It ıs 
important to obtam more detailed information of 
this character under a vanety of meteorological 
conditions, E 
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The decay factor of silver iodide, defined as the 
ratio of the concentration of ice nuclei, active at 
—17° C, to the concentration of zie sulphide 
particles, multiplied by the ratio of the outputs 
of the zme sulphide and silver 1odide generators, 
decreased very rapidly with tume of exposure to the 
atmosphere ın the case of the hydrogen burner 1t 
decreased to a value of 0 01 after merely 16 minutes, 
and was less rapid ın the case of the kerosene burner 
when tho activity fell to the same value only after 
100 mmutes There was evidence suggesting that the 
decay factor of the silver iodide produced by kerosene 
burner after one hour of exposure to the atmosphere 
decreased roughly logarithmically with mereasing air 
temperature (by about one order of magnitude for a 
temperature rise of 10 deg C ), and this receives some 
support from the laboratory expermments of Bolton 
and Qureshi’. 

To what extent the deterioration in the 1ice- 
nucleating properties of silver 10dide can be attributed 
directly to the influence of temperature, and to what 
extent photolysis of the surface layers by the ultra- 
violet component of the solar radiation suggested by 
other laboratory investigations? may be responsible, 
can be decided only after further study The decay 
characteristics appear to depend very much on the 
temperature at which the smokes are produced, the 


"method of generation, the size of the particles, the 


other chemicals involved in the burning process and 
the nature of mmpurities, as well as the atmospheric 
conditions of temperature and humidity, the latter 
controlling the quantity of water vapour absorbed 
on the particle surfaces’. At present, we do not 
understand why silver 10dide can behave as a highly 
efficient ice nucleus, the usual explanation which 
stresses sumilarity between the crystal structures and 
lattice spacmgs of ice and silver iodide is quite 
inadequate. As a first stage ın the detailed study of 
the problem, attempts will be made at the Imperial 
College of Science and Technology, London, to study 
the oriented overgrowth of ico at low temperatures 
on a clean face of a smgle crystal of silver iodide by 
electron diffraction techniques Meanwhile, there 
remains the practical problem of discovermg a 
method of producmg large numbers of silver iodide 
particles which will retam their efficiency as 1ce 
nuclei under atmospheric conditions. 


Suggested Design for an Experiment 


Even if the fundamental problems just discussed 
were solved, the evaluation of large-scale seeding 
expermnents would still be very difficult. Smce we 
are still far from bemg able to compute, on a purely 
physical basis, how much ram will fall ın a given 
region, the effects of seedmg must necessarily be 
assessed statistically Smee it ıs not possible to 
determme with confidence whether variations of 
order 10 per cent may be induced artificially by 
short-period trials of the type described above, there 
is a real need for a carefully designed expermment to 
be contmued for a period of several years. 

A lme of silver 1odide generators mught be set up 
roughly perpendicular to the direction of the pre- 
vaiing wind so that the target area would be a 
fan-shaped region downwind of the generators. The 
area will, of course, be rather ill-defined at the edges, 
while the effective range of the silver iodide will be a 
matter for mvestigation, but will probably be ‘less 
than a hundred miles on most occasions. As a control 
area, one would choose ideally an adjacent region of 


March 12, 1955 


simular size, shape and topography, directly upwind 
of the generators and ın which historical records show 
the rainfall to have a high correlation with that of 
the target region There should also be a roughly 
uniform and sumilar distribution of ram-gauges in the 
target and control areas 

In order to avoid the highly spurious results which 
might arise 1f a certain weather trend persisted during 
the seeded period (for example, an abnormally long, 
wet period), seeding should be carried out on only 
half the suitable occasions, the selection bemg made 
by using, say, a table of random numbers A regres- 
sion can then be formed for the rainfall per storm for 
the target stations on that for the control stations, 
using the historical records for a large number of 
past storms of the same general type. This regression 
is then used to predict the ramfall to be expected 
naturally m the target area on the occasions of 
seeding, knowmg that m the control region The 
difference between the actual and predicted values of 
the rainfall in the target area may be attributed to 
seeding at a significance level evaluated by carrymg 
out the same procedure on the non-seeded occasions, 
when the differences between predicted and observed 
rainfall may be attributed to natural vanations If 
ut should prove impracticable to find a suitable 
control area, the unseeded days may be used as the 
only control, but the uncertainty m the evaluation 
will then be greater Further refinements could be 
introduced, such as sub-dividing the target area and 
performing a separate analysis for each part, using 
more than one control region, and usmg more than 
one meteorological parameter in forming the target- 
control relationships Whether these will be necessary 
will depend on the magnitude of the effects to be 
sought compared with the natural variations, the 
number of trials, and the level of significance judged 
to be acceptable 

In practice i6 will, no doubt, be very difficult to 
meet all the requirements of the idealized experrment, 
and each region will present 1ts own peculiar problems 
For these reasons, ıt would appear sensible, before 
starting field trials, to conduct a mock expermment 
on paper using past data The idea would be to 
imagine that certain past storms (selected at random) 
were seeded and to go thiough the whole operation 
and evaluation proceduies, knowmg that no silver 
1odide was, m fact, dispersed In this way, ono could 
investigate the natural variability of ramfall, the 
adequacy of the ram-gauge networks, and the 
relative merits of various target and control areas, 
and estimate for how long the experiment would have 
to run in order to produce a statistically acceptable 
result 

It 1s expected that experiments of this general 
pattern together with an intensive study of related 
problems will be started 1n Britam during the present 
year. There are, however, many difficulties to be 
faced, and a clear-cut result cannot be expected 
within a short time. 
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OBITUARIES 
Prof L. H. Bailey 


Ox Christmas evening, 1954, death came to one 
of America’s great men, the venerable Liberty Hyde 
Bailey, then nineby-six years of age Most great men 
can. be classified by the profession or field of activity 
whereby they achieved their greatness, not so with 
Liberty Hyde Bailey, for his greatness ıs due to lus 
manifold contributions produced almost concurrently 
in many fields To some persons, his renown is as & 
botanist, explorer and horticulturist , to others as an 
educator, administrator and rural sociologist, to @ 
third group as an editor, lecturer and writer, while 
still a fourth group knows him best as a poet, 
philosopher and counsellor He was all these things, 
and, moreover, he was a man of forceful character, 
personalty and energy A most excellent obituary 
of him appeared m The Tvmes for January 11, 1955. 
A. well-documented chronicle of his work in all fields, 
of his honours, and a bibliography ‘of his seventy-odd 
books ıs to be found in Baeyo (3, 26-40) (m the 
press). 

Bailey was born and raised on a frut farm m 
Michigan He was precocious as a youth, read 
Darwin's “On the Origm of Species” when twelve 
years old, and stood at the top of his class when in 
college Has first book, “Talks Afield”, pubhshed 
when he was twenty-eight years old, was a general 
botany wribten for the amateur This book followed 
his studies and work at Harvard under Asa Gray 

Although Bailey wrote thirty-eight different books 
m the field of horticulture and agriculture, his greatest 
contribution was not to the field’s hterature, but to 
the reshaping of its character as an applied science 
He initiated what later was recognized as a revolution 
of methods in agricultural teaching and research 
This he did by execution of two dicta (1) that both 
the student and the faculty member participate in 
laboratory exercises organized as an integral part of 
every course, (2) that agricultural subjects of a 
biological nature be based on sound scientific prin- 
ciples, experimentation and evidence These changes 
in approach, from a situation where the professor 
had been held as above participatmg with his 
students, and from a situation where agriculture and 
horticulture had been viewed as crafts to be mastered 
by the apprentice, requned years to effect Bauey 
and his supporters raised the academic standmg m 
these subjects 1n the American university to a level 
where for the past quarter-century or more they 
have been accepted on a par with technological 
iramung in engineering 

A third contribution by Bailey was his determma- 
tion to carry the college of agriculture to the farm 
and not to restrict its facilities to the student m 
residence This expansion was accomplished by 
establishment of extension courses and assignment 
of workers to travel throughout New York State to 
assist and counsel the rural people 

Bailey has been known m recent decades for bis 
botamical work, especially that with the palms and 
the bramble fruits In 1892 he published his study 
of type specimens of Carex species exammed and 
photographed by him m the leadmg herbana of 
Great Britain and the Continent Hois studies of the 
American Carices (1883-1900) comprise eighteen 
papers—some monographie in scope. Taxonomie 
studies agam received his attention from 1923 to 
1949, when he commenced serious study on the 
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systematics of the palms, the cucurbits, Vets, Rubus, 
Brassica and others Durmg this time he published 
more than a hundred systematic papers In this 
quarter-century he acquired fame as a traveller 
and plant explorer, and m 1949—at the age of 
nmnety-one—visited and collected palms on nme 
islands of the Lesser Antilles and Tobago Despite 
repeated urging, Bailey never wrote of his travels, 
but preferred to devote hus efforts to new research. 

By 1935 his private herbarium of 125,000 speermens 
and hbrary of 3,000 volumes reached proportions 
beyond hus ability to mamtain and perpetuate He 
and Mrs. Bailey gave them to Cornell University as 
the Liberty Hyde Bailey Hortorrum, an institution 
devoted to studies on the systematics of cultivated 
plants Earher Bailey edited three encyclopedic works, 
of which his best known 1s the “Standard Cyclopedia 
of American Horticulture’, and he has since provided. 
botanists and horticulturists with his well-known 
“Manual of Cultivated Plants”, the dictionary of 
gardening “Hortus”, and its better-known successor, 
“Hortus Second". 

Liberty Hyde Bailey was a great driving force, a 
rugged mdividualiss who ruthlessly cut impedmg 
fetters of regumentation and bureaucracy, and a man 
who had the capacity to develop his visions mto 
reality Basically, he was a humanist, always con- 
siderate of his fellow man, and of his improvement 
by a better knowledge and use of that which 18 
science. He could be, and on occasion was, an egoist, 
a man of quick decision and action, mtolerant of 
delay or procrastimation, and one who often saw the 
significance of the result before considering the cost 
of the achievement. At the same time, he was 
poetically and philosophically zsthetic, sensitive to 
the finer qualities of hfe, and a man who lived a hfe 
of high personal mtegrity G. H. M. LAWRENCE 


Mr. A Allan Gomme, M.B.E. 


ARTHUR ALLAN Gomme was born on July 15, 1882, 
the son of Sir Laurence Gomme, who was Clerk to 
the London County Council and a well-known 
authority on the history of London. He was educated 
at the Mercers School and City and Guilds Institute, 
where he gained his associateship On March 1, 1904, 
he entered the Patent Office as an assistant exammer, 
and was promoted to the post of librarian of the 





NATURE 


March 12, 1955 


Patent Office Library in 1920, a position which he 
held until his retirement from the Crvil Service on 
April 30, 1944 He served m France m the 20th 
Battalion Royal Fusthers (the University and Public 
Schools Battalion) durmg the First World War and 
im the Home Guard ın the Second, he was made 
MBE 1n 1929. 

Besides bemg a most able and distmguihed 
hbraran in the Patent Office, Mr. Gomme did great 
service generally m assisting m the task of makmg 
scientific and technical information readily available 
to research and mdustral bodies He took a leadmg 
part m the compilation of “A World List of Scientific 
Periodicals”, and the prefaces to the first, second and 
third editions of the section covermg ‘International 
Congresses’ pay warm tribute to his labours. Indeed, 
the preface to the third edition, 1952, mentions him 
as a member of the council of management of the 
“World List" smce 1935, and describes him as well 
known m London as an expert technical biblio- 
grapher, and ıt is remarked that, as well as giving 
the editor much sound advice, he voluntarily under- 
took to deal with the small but difficult section 
‘International Congresses’ Mr Gomme served for 
thirty years as a member of the council of the 
Newcomen Society for the Study of the History of 
Engmeermg and Technology and was a frequent 
contributor to the Transactions of the Society He 
was the author of “Patents of Invention, Origm 
and Growth of the Patent System m Great Britam”, 
published m 1946 

Gomme was of a most pleasant and kindly nature, 
combining scholarship with courtesy. Hus patient 
assistance to all users of the Patent Office Library, 
whether they happened to be members of the Patent 
Office staff or members of the public, was very much 
appreciated and set a very high standard for his 
successors. All mquuries, from the most simple to 
the most academic, received the same earnest and 
complete attention from him He effected consider- 
able reorganization and rearrangement of the large 
collection of technical and scientific periodicals m 
the Patent Office Library to facilitate the work of 
those using ıt, and was always ready to lsten to 
suggestions for mereasing its scope and efficiency. 
Technical hbrary circles, m which he had become 
a leadmg figure, and the Newcomen Society have 
sustained a great loss in his death 
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NEWS and VIEWS 


Chemistry at Oxford. 
Sir Robert Robinson, O M., F.RS 


Sra Roserr RonrwsoN's retirement this summer 
from the Waynflete professorship of chemistry in the 
University of Oxford will mark the departure from 
active academic duties of the orgsnic chemist who 
has been for many years the mternational leader of 
hm science Besides honours—the Order of Merit and 
the Nobel Prize—duties, such as the presidency of 
the Royal Society, have been so much thrust upon 
him that the amount of outstandmg scientific 
research that he has still been able to direct m 
recent years 1s truly amazing Since going to Oxford 
in 1931, he has supervised the work of almost three 
hundred research students drawn from all parts of 
the world, m fact, his own laboratories have had 


much of the character of an international post- 
doctorate research school which has been lmked but 
shghtly with the local activities of the University. 
As successor to W H Perkin, Sir Robert at once 
extended the research prommence of the Dyson 
Perrms Laboratory m chemustry of natural products 
To active studies of alkaloids he added mvestigations 
of plant colourmg matters, steroids and other topics 
The elucidations of the correct structures of pent- 
cillm, strychnme and vornieime, syntheses of several 
of the anthocyanin pigments and of brazilm, and 
finally the complete synthesis of the stereochemucally 
correct ring system of the steroids, represent but a 
few of the notable successes of his Oxford work Sur 
Robert has always been promment for his contribu- 
tions to the electronic theory of organic chemistry. 
Though but few of his later publications have dealt 
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specifically with this subject, his mgenuity in the 
devismg of novel organic syntheses has been due to 
the orgmality of his thoughts in the application of 
electronic concepts m the laboratory. Undoubtedly, 
recent achievements of other synthetic organic 
chemists throughout the world depend to a very 
great extent upon applications of reactions first 
described by Sir Robert’s research school, without 
question this will be equally evident for many years 
to come 
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Prof E R. H. Jones, F.R.S. 


Pror E R H. Jones, who is to succeed Sir 
Robert Robmson, 1s at present Sir Samuel Hall 
professor of chemistry in the University of Man- 
chester He will leave Manchester after a stay of 
eight years, durmg which he has contributed much 
to the already high reputation of its school of 
chemustry. His mfluence m the University extends 
far beyond the limits of his department, for his time 
and wise counsels have been given generously m 
many dnuections Prof. Jones is perhaps best known 

,for his work m the acetylene field, which he began at 
Manchester as a Research Fellow and continued both 
at the Imperial College of Science and Technology, 
London, and again at Manchester as professor Closely 
allied to this work has been the synthesis of polyenes, 
culminatmg in the synthesis of vitamm A, He has 
also contributed very largely to the knowledge of 
the chemistry of triterpenes and steroids and was 
responsible for devising a synthesis of cortisone. His 
interests have more recently been extended to 
investigations of fungal products and of plant-growth 
hormones such as ®-mdolylacetonitiue His influence 
on chemistry has not been confined to the researches 
which he has directly mitiated and inspired. It has 
also resulted from his gift for stumulatmg and 
encouraging all his colleagues, and ıb ıs in this way 
that he has built up m Manchester the present very 
active school of orgamec chemustry. 


Fluid Mechanics in the University of Liverpool : 
Dr. J. H. Preston 


Dr. J. H. PRESTON, reader m engineermg in the 
University of Cambridge, has been appomted to the 
new chair of fluid mechanics in the University of 
Liverpool He will develop the study of fluid mech- 
anics in the Department of Engmeering, consider- 
ing applications in cıvıl and mechanical engmeer- 
ing and in naval architecture Dr. Preston jomed 
the staff of the Aerodynamics Division, National 
Physical Laboratory, m 1938, after some years of 
research at Queen Mary College, London, and at the 
Imperial College of Science and Technology. Hois 
work at the National Physical Laboratory was 
mainly on boundary layers and their effects on the 
behaviour of aerofous, and on the control of boundary 
layers by suction through slots or through a porous 
surface. In 1946 Dr. Preston was appointed lecturer 
in aeronautics in the University of Cambridge. At 
Cambridge, he contmued his work on the control of 
boundary layers by suction and on the effects of 
boundary layers on the characteristics of aerofouls. 
He also worked on secondary flow and on problems 
related to the control of the circulation around an 
aerofol He has recently developed a method of 
measuring skin friction on a surface with a turbulent 
boundary layer, using a single pitot tube He is now 
working on the prediction of skin fmction at high 
Reynolds numbers, with special reference to ship 
resistance 
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Awards of Gauss-Weber Medals 


Dr. J. M. Sraae, principal deputy director, 
Meteorological Office, has been awarded a Gauss— 
Weber medal by the Academy of Science, Gottmgen, 
“for him researches ın geomagnetism, especially his 
discussion of the Fort Rae Polar Year (1932-3) data 
and the investigations arismg therefrom, so furthermg 
the aims which Gauss and Weber envisaged when they 
set up the Magnetic Union m 1831". The following 
five Contmental scientists, distinguished ın the fields. 
in which Gauss and his contemporary Weber had. 
made fundamental contributions, also received Gauss— 
Weber medals Prof. Walther Bauersfeld, creator 
of the Zeiss planetarum (astronomy), Prof John 
Eggert, Zurich (astrophysics), Prof. Hemz Hopf, 
Zurich, for contributions to differential and. algebraic 
geometry Prof Richard Feldtkeller, Stuttgart, for 
electro-acoustics and electronic measuring technique, 
and Prof. Werner Kleen, Munich, for work on 
electronic valves. The presentations were made on 
February 19 at a ceremony in the University Hall, 
Gottmgen, arranged by the University and the 
Academy of Science to commemorate the hundredth 
anniversary of the death of Carl Friedrich. Gauss Sir 
Geoffrey Taylor represented the Royal Society at the 
ceremony The chief address m honour of Gauss and 
Weber was given by Dr. Richard Courant, New York 


University College of Rhodesia and Nyasaland 


Tue following appointments, the first to be made 
to the academic staff of the University College of 
Rhodesia and Nyasaland, have been announced 
chair of Chemistry. Dr S. H. Harper, reader in 
orgame chemistry, King’s College, University of 
London, char of African Studies Dr J. C 
Mitchell, director of the Rhodes—Livingstone 
Institute, chair of Enghsh Dr. N. H MacKenzie, 
senior lecturer m Enghsh m the University of Natal, 
Librarian. Mr. D. A. Clarke, deputy librarian of 
the University of Leeds 


Geophysical Observatory, Quetta 


Tue Department of Advertismg, Films and 
Publications of the Ministry of Education, Pakistan, 
has issued a booklet entitled “The Geophysical 
Observatory, Quetta a Study m Technical Assıst- 
ance" (pp 35+4 plates. Karachi Mmustry of 
Education, 1955). As explamed in the preface by 
S. M. Sharif, educational adviser to the Ministry of 
Education, & project was initiated m 1950 through 
an agreement between the Government of Palustan 
and the United Nations Educational, Scientific and 
Cultural Organization, whereby expert technical 
advice and equipment in certam aspects of geo- 
physics, particularly m seismology, geomagnetism 
and atmospheric physics, would be given, four 
geophysicists were recruited from various countries, 
meludmg Great Britam, and arrived m Pakistan 
durmg February-June 1951. Through the service 
rendered by these experts and the whole-hearted 
co-operation of the government departments con- 
cerned, the Observatory of Quetta, m the words of 
the Educawonal Adviser, “is now ranked by com- 
petent authorities to be one of the finest instrtutions 
of its kind in South East Asia". The booklet 1s divided 
into two parts, the first of which deals with develop- 
ment m five different phases from the creation of 
Pakistan ım 1947 up to recent times. The fifth phase 
began whea, having been developed by outside help, 
the Observatory was m a position to offer technical 
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assistance to other countries in the Middle East and 
South-East Asia which require the same assistance 
that has been given to Pakistan. Part 2 of the 
booklet deals with this scheme under the heading of 
*"Trammg and Research Facilities”, with sections on 
the climate, the buildings, seismology, geomagnetism, 
atmospheric physics, library, workshop and drawing 
offices, other facilities, Observatory publications, and 
general The mam emphasis of the Observatory 1s 
on practical work, and the standard ıs suitable for 
graduates ın physics and mathematics, and also for 
geologists who have studied physics and have an 
aptitude for expermnental physics It is suggested 
that external students should stay at least six 
months and preferably nme to twelve months 
Pakistan students are accepted for long-vacation 
courses, and, while instruments m regular use cannot 
be handled by them, they will receive facilities to 
learn all about their care, maintenance and adjust- 
ment Short illustrated lectures are planned to guide 
students m practical activities, and visits to the 
Geological Survey, the chrome mines and the coal- 
mmng areas near Quetta will also be arranged. 


Bell Laboratories Record 


Arn those who are concerned with the science and 
practice of electrical communication should be mter- 
ested m the Bell Labor atorzes Record, a well-produced 
and excellently illustrated monthly journal published 
by the Bell Telephone Laboratories, 463 West 
Street, New York 14 A perusal of recent issues 
shows that ıt deals with a wide variety of subjects 
ranging from the study of semi-conductors and the 
fundamental principles of television to the policy and 
technical problems mvolved in the planning and 
operation of a nation-wide telephone service. The 
December 1954 issue contains several features of 
interest to those concerned with some of the latest 
advances m radio techniques 


Ratio of Iron to Manganese in Plants 


CoxwrrINUING their studies on the mineral nutrition 
of plants, W Leach and C D. Taper have mvesti- 
gated the absorption of won and manganese by 
various plant species grown in culture solutions 
(Canad J. Bot, 32, No 5, 561, 1954). Dwarf kidney 
beans and tomatoes were grown 1n complete nutrient 
solutions contaming various concentrations of iron 
and manganese The ratio of iron to manganese must 
be within a definite range 1n order to avoid deficiency 
symptoms in the expermental plants, namely, 
1 5-3 0 for dwarf beans and 0 5-5 0 for tomatoes 
Concentration ratios outside the optimum range 
produced deficiency symptoms of one or other of 
these elements Concentrations below mimmum 
values of both elements always produced deficiency 
symptoms irrespective of the 1ron/manganese ratio 
in the culture solutions An apparent antagonism 
between the absorption of iron and manganese was 
observed with both species, as also with onion The 
combmed amount of iron plus manganese absorbed 
appeared to remain constant irrespective of the ratio 
of iron to manganese in the culture solution 


John Innes Horticultural Institution Leaflets 


ORIGINALLY prepared to put the grower, the 
gardener and the seedsman mto touch with the 
latest results of research, the well-known John Innes 
leaflets were first brought together m volume form 
m 1948 under the heading of “The Fruit, the Seed 

“and the Soul”. The publication was extremely suc- 
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cessful, and, one year later, a new volume was issued 
conteining all the original leaflets and three new ones. 
A third edition of the work has now been prepared 
ım which substantial additions have been made to 
the leaflets dealing with growing tomatoes out of 
doors and sweet corn m England, while the leaflets 
concerned with composts, soil sterilization, raising 
plants in soil blocks, the fertility rules in fruit planting 
and making new plants by the colchicme method 
have been brought up to date 


Chicego Natural History Museum 


On behalf of the division of birds of the Chicago 
Natural History Museum, Austin L Rand and 
Emmet R Blake have prepared a delightful hand- 
book illustrating the way the bird collections are set 
out These are now arranged m habitat groups, the 
landscapes and the birds having been brought 
together from pomts as far apart as the Bermg Sea 
and Antarctica, areas as widely scattered as Scot- 
land, Chicago, Indo-China, the Kalahar: Desert, Now 
Zealand and Laysan Island are also represented 
The specimens and accessory materials for the. 
thirty-two habitat groups were either collected by 
museum expeditions or obtamed through the 
generosity of friends of the Museum. A green pea- 
fowl exhibit was obtained as the result of a special 
expedition to French Indo-China The emperor 
penguins were captured by the Byrd Antarctic 
Expedition of 1935, while the white stork exhibit 
was the gift of the Polish American Chamber of 
Commerce, Warsaw. The book is illustrated by some 
fine colour and black-and-white photographs, lme- 
drawings of distinction and a cover design of 
outstanding merit. 

International Pharmaceutical Federation 

Tux sixteenth general assembly of the Fédération 
Internationale Pharmaceutique will be held m 
London durmg September 19-23, and ıs being 
organized’ by the Pharmaceutical Society of Great 
Britam The openmg and closing sessions and the 
science symposia will be held in Friends House, 
Euston Road, where a simultaneous translation 
service in English, French and German will be pro- 
vided, the meetings of the sections will be in the 
Senate House, University of London. There will be 
four symposia, 1n. which invited speakers will present 
papers, to be followed by general discussion, the 
subjects of the symposia will be the pharmacy of 
blood, blood products and blood substitutes , recent 
advances m pharmaceutical analysis , 10n exchange , 
and tests for the sterility of pharmaceutical prepara- 
tions. The secretary of the Organizmg Committee 1s 
D. F. Lewis, Pharmaceutical Society, 17 Bloomsbury 
Square, London, W C 1. 


Colonial Service: Recent Appointments 


Tue followmg appointments have recently been 
made in the Colomal Service A E. Bilhngton 
(canning officer, Agricultural Department, Federation 
of Malaya), senior chemist, Agricultuial Department, 
Federation of Malaya, E. R. H Martin (agricultural 
officer, Antigua), agricultural officer, Jamaica, R B. 
Reid (agricultural officer, Northern Rhodesia), chief 
agricultural officer, Northern Rhodesia, A Jackson 
(chief chemist, Federation of Malaya), director of 
chemistry, Federation of Malaya, Tham Ah Kow 
(fisheries research officer, Smgapore), fisheries officer, 
Smgapore, A.J Browning (assistant conservator of 
forests, Sierra Leone), senior assistant conservator of 
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forests, Sierra Leone, H C M Parr (senior scientific 
officer, Tanganyika), senior scientifié officer, Uganda , 
J. MacDonald and W N Scott (vetermary officers, 
Uganda), assistant directors of vetermary services 
(field), Uganda , J. L. Anderson, agricultural officer, 
Western Region, Nigeria, D Jordan, agricultural 
officer, Gambia, R. E. Taylor, fisheries officer, 
Somalland Protectorate, B Plasecki, utilization 
officer, Forestry Department, Gold Coast, Miss 
A P.M Lynam, records officer, Geological Survey 
Department, Uganda, L. C Cronje, entomologist, 
Tsetse Control, Gold Coast, D. N. McNutt, entomo- 
logis, Uganda, E H Roberts, scntifie officer 
(botanist) Sierra Leone, F. J. W. Hampshire, 
veterinary officer, Tanganyika, J. A. Armstrong, 
entomologist, Tanganyika. 
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Announcements 


Prof. T. von Kármán and Sır Lawrence Bragg 
have been elected foreign associates of the Pans 
Academy of Sciences 


Dr W C Osman Hitt, prosector of the Zoological 
Society of London, has been awarded the Makdougall— 
Brisbane Prize for the period 1952-54 of the Royal 
Society of Edmburgh for his papers on marsupials and 
lemurs m the publications of the Society, durmg the 
period of the award, and for his notable contributions 
on the structure, behaviour and systematics of the 
prumnates 


Pror H W Mzrvrr.LE, Mason professor and head 
of the Department of Chemistry m the University of 
Birmmgham, will deliver the sixth. annual lecture of 
the Plastics Institute on March 15 at 630 pm. m 
the Manchester College of Technology He will speak 
on “New Kinds of Macromolecules’. 


ACADEMICIAN W. ENGELHARDT, professor of bo- 
chemistry ın the University of Moscow, will deliver 
a lecture on ‘Biochemistry m the USSR” on 
March 14, at 730 pm, at the Society for Cultural 
Relations with the USSR, 14 Kensmgton Square, 
London, W 8 (admission, 2s 6d , members of the 
Society and students, 2s). 


Tum eighth Brookhaven Sympostum in Biology, 
sponsored annually by the Biology Department of 
the Brookhaven National Laboratory, Upton, NY, 
will be held durmg June 15-17, the subject this year 
being mutation. Those wishing to attend should 
notify Dr R C King at the above address by May 21 


Tx Electron Microscopy Group of the Institute 
of Physics will hold its summer conference imn the 
Chemistry Department of the University of Glasgow 
durmg July 5-7 Hostel accommodation must be 
booked by March 31, and notice of mtended papers 
must be sent by April 30 Further mformation can 
be obtamed from the honorary secretary, Dr C E 
Chalice, Wnght-Flemmg Institute, St. Mary's 
Hosprtal, London, W 2. 


THE sixth Canadian High Polymer Forum, spon- 
sored jomtly by the Chemical Institute of Canada 
and the National Research Council of Canada, will 
be held in Ridley College, St Cathermes, Ontario, 
durmg April 14-15 At a dmner to be held on the 
evenmg of the first day, Dr. R L. Anthony, of 
the University of Notre Dame, will speak on “The 
Physicist’s Approach to High Polymers” A pre- 
lmmary programme and booklet of abstracts of 
papers are available from Dr H Leverne Wilhams, 
Polymer Corporation, Lid, Sarnia, Ontario, from 
whom further mformation can be obtamed 
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A SYMPOSIUM on astronomical optics and related 
subjects will be held ın the University of Manchester 
durmg April 19-22 under the auspices of the Depart- 
ment of Astronomy The aim of the symposrum 1s 
to provide a forum of discussion for certam topics of 
modern optical research, both theoretical and experi- 
mental, of special mterest at the present time, with 
particular reference to subjects which have a bearmg 
on astronomical observation. Further mformation 
can be obtamed from the secretaries of the meetings, 
Dr W L Wilcock or Dr E Wolf, Department of 
Astronomy, University, Manchester 13. 


AaouT £30 is available from the Clough Memorial 
Research Fund of the Edinburgh Geological Society 
for geological research m Scotland and the north of 
England (Northumberland, Durham, Cumberland, 
Westmorland and Yorkshire) durmg the period 
April 1955-March 1956. Applheations for grants 
from this Fund must be sent before March 31 to the 
Honorary Secretary, Edmburgh Geological Society, 
Synod Hall, Castle Terrace, Edmburgh 1, from whom 
further information can be obtamed 


Tse Mond Nickel Fellowships Committee 1s 
offermg up to five traveling fellowships, open to 
persons of British nationality with degree or similar 
qualifications, not necessary m metallurgy, so that 
they can obtam wider experience and trammg m 
industrial establishments (m special circumstances, 
at a university) m order to make them more suitable 
for employment in technical and/or executive 
postions m British metallurgical mdustries Each 
fellowship will óeeupy one full workmg year and will 
be worth £900-1,200 There are no age hmits, but 
awards will seldom be made to persons more than 
thirty-five years of age Application forms, to be 
completed by June 1, and further information can be 
obtamed from the Secretary, Mond Nickel Fellow- 
ships Committee, 4 Grosvenor Gardens, London, 
S W.1. 


Tue second issue of the “Supplement” (pp 334) to 
Vol 12, Series 9 (1954), of Il Nuovo Cvmento, con- 
tammg the proceedings of the international sym- 
posrum on unstable heavy particles and high-energy 
events in cosmic rays, held m Padua during April 
12-15, 1954, has recently appeared. The issue includes 
sections on pi-mesons, K-mesons, charged and neutral 
hyperons, unstable nuclear fragments, cloud-chamber 
work, jets and high-energy slower particles, recom- 
mendations for the standardization of measurements 
in photographic emulsions, and a report on the 
Sardima expedition of 1953 A Limited number of 
copies is available to non-subscribers, and those 
wishing to obtaim a copy (price, 300 lire plus postal 
charges) should write as soon as possible to Nicola 
Zanichelh, Editore, via Irnerio 34, Bologna, Italy 


Tar headquarters of the Museums Association 
have been moved from the Meteorological Buildings, 
South Kensington, London, S W 7, to a Georgian 
house which the Association has purchased at 
33 Fitzroy Street, London, W.1. The move was 
necessitated by the extensive rearrangements in 
connexion with the enlargement of the Imperial 
College of Science and Technology 


RzFERRING to the communication entitled ''Chemo- 
therapeutic Experiments with Natural Constituents 
of the Body” in Nature, September 18, 1954, p 555, 
Dr. H. Meyer-Doring states that all the mixtures 
(1-6) mentioned m par 8 were meffective except the 
compound cystemylascorbic acid 
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PROBLEMS 


T the present tame, when communication 18 being 
examined from many theoretical pomts of view, 
an empirical discussion grounded m research seemed 
desirable, and the Northern Branch of the British 
Psychological Society, meeting at the University of 
Leeds on February 12, provided a suitable forum 
Of the five participants, all had a practical mterest 
in communication, and between them they repre- 
sented 1ts hterary, scientific, industriel and psycho- 
logical aspects. All are actively engaged ın research 
m one or other aspects of communication. The dis- 
cussion never soared philosophically but was focused 
mainly upon the problem of transmitting scientific 
data and concepts, with particular emphasis upon 
the industrial ‘consumers’ of science 

The symposium provided an occasion for reviewing 
the prehmmary findings m a piece of research on 
“the comprehensibihty of technical reports" under- 
taken six months ago by the Department of Psycho- 
logy, University of Leeds, with a grant from the 
Department of Scientific and Industrial Research 
It should be made clear that these ‘findings’ are no 
more than first umpressions concernmg the nature of 
the problem itself—namely, the problem of easing 
and inereasmg the flow of information from the 
laboratory to the factory, & problem with an obvious 
bearmg upon mdustrial productivity. All those who 
are familiar with the facts of the matter will appreciate 
the difficulty m findmg any clear track through the 
maze of diverse practices, materials, documents and 
human attrtudes m this field The discussion, here 
suromarized, was mtended primanily to indicate 
methods of approach Its scope is mdicated by the 
programme the comprehension of technical literature 
in the factory (Miss Frances Crisp, Department of 
Psychology, Leeds) , experimental studies of scientific 
vocabulary in relation to comprehension (Dr W E 
Flood, Department of Education, Birmmghaem), 
problems of research mn reading and comprehension 
(Miss M. E Meek, Institute of Education, Leeds), 
and some methodological problems concernmg the 
flow of information (Dr. R Harper and Prof. G. P 
Meredith, Department of Psychology, Leeds) 

Miss Crisp confined her remarks to conditions m 
the wool textile mdustry, where for obvious geo- 
graphical reasons she has done her preliminary field- 
work. This is not a ‘typical’ industry , but what 
industry 1s typical? It ıs an industry m which 
historical factors play a still dommant part, not only 
in the industry as a whole but also m mdividual 
works, a history of persistent competitiveness m 
which the need for a ‘flow of mformation’ 1s criss- 
crossed by habits of mutual secrecy concernmg 
specialized bits of ‘know-how’ Her inquiries con- 
cerning the flow of literature showed that, while 
there is much wastage through mdiscrummate dis- 
tribution, clearly illustrated material has a way of 
attracting attention, sometrmes unexpectedly and 
with beneficial results Advertising can be a valuable 
vehicle of information, although the reluctance of 
many British advertisers to state prices 1s a hindrance. 
With scientific journals the tmme-lag m publication 
i8 & serious brake upon the rapid transmission of 
information. An even more serious obstacle 1s the 
style m which many scientific papers are written 
Industrial readers frequently find them unduly 
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ponderous, and would show greater mterest 1n research 
if they understood more of what was written. The 
need for someone to play an mterpretative part 
between the scientist and the industrial reader was @ 
point taken up later m the symposium. 

Dr Flood’s contribution, while not specufically 
concerned with mdustrial readers but rather with the 
popularization of science, directed attention? to a 
technique which may well have somethmg to offer to 
the problem of reducmg the difficulty of scientific 
communication to industry. His paper referred to a 
number of mvestigations on popular reading matter 
and scientific broadcasts m which vocabulary was 
revealed as a decisive factor m comprehensibility 
He described the method by which he and Michael 
West compiled therr two-thousand word vocabulary, 
with the aid of which they were enabled to construct 
a dictionary of scientific terms (One may comment, 
here that this princrple of ‘communication by 
vocabulary-control’ can be appreciated only if its 
restriction to popular commumeation 1s borne m 
mund, it 1s clearly out of place m communication 
between experts) A variety of examples illustrated 
the process of translation, of which a brief extract 
must here suffice Ongmal “The foliage ıs usually 
persistent. The leaves are lnear, lmear-lanceolate, 
acicular or squamiform and have simple venation 
The leaf-surface 18 often glabrous or lustrous”. 
Translation ın Flood—West vocabulary + “The leaves 
usually last for several years They are straight and 
narrow, thin spear-shaped, needle-shaped or scale- 
like and the vems are simply arranged. The surface 
of the leaf 1s often smooth or shiny". 

Dr. Flood also dealt with the understandmg of 
concepts m so far as these have an mherent difficulty 
independent of vocabulary, and this was a matter 
further explored m the next paper, by Miss Margaret 
Meek Here the symposium swung over to the 
reader’s end of the communication process. While 
there are obvious problems in the very varymg 
degree of actual reading skill (witness the spread of 
*reading clinics’ m the United States and the recent 
interest aroused imn Great Brita), Miss Meek made 
it plam that comprehension, the final yield of the 
readmg-process, demands somethmg more than 
reading-skill in the current sense, and something 
more than a grasp of vocabulary. "As words do not 
have a one-to-one relationship with facts, but are 
dependent for ther meanmg not only on the context 
1n which they occur but also on the associations they 
have for the reader . . . ‘word-meanings’ offer both 
an excellent way and a wholly wrong way of dis- 
covering what the reader has understood of a passage 
.. Comprehension is a cumulative process, a 
blending of the old mformation with the new" Miss 
Meek referred to the role of clues, allusions, meta- 
phors and archaic meanmgs She stressed the 
importenee of motivation, attitude and preconcep- 
tion She criticized the atomicity and frequent 
irrelevance of much of the testing of comprehension 
(One might here recommend exammers to pay heed.) 
She urged the need to penetrate successive levels of 
comprehension by techniques which permit the 
reader to show m his own terms what a passage has 
meant for him Here the psychological fact that 
reading is not an isolated cognitive activity, but an 


March 12, 1955 


engagement of mmagmation and personality itself, 
emerged as the considered outcome of Miss Meek’s 
researches 

Dr. Harper gave a broad survey of the ‘flow of 
information’ regarded as a scientific problem, with the 
view of establishmg the significant variables in the 
process. He characterized our present knowledge in 
this field as no more than a “natural history stage". 
He used the term “information” not m the current 
but still esoteric cybernetic sense, but simply as a 
“composite of facts, ideas, knowledge and techniques". 
Dr Harper divided the field up mto (1) media and 
methods, (2) material or message, and (3) focal 
pomts. Under (1) he listed as four major pomts of 
inquiry use of language, size and type of groups, 
use of visual aids, and the scope for interaction and 
‘feed-back’ The BBC. concept of the ‘target 
audience’ 1s relevant here, under the heading of size 
and type of groups. He mdicated the need for much 
greater specificity of aim if communication is to be 
effective This apples equally to (2), that 1s, content 
of message. Under (3) he developed an mteresting 
‘series of parallels between human and electronic 
communication while stressing the radical differences 
in the nature of the processes themselves, and he 
reminded would-be communicators of the axiom of 
“traning within industry" that “af the worker has 
not learned, the teacher has not taught”. He also 
emphasized Miss Meek’s theme of the over-riding 
importance of attitudes and human motivation. 

Prof. Meredith, m lis concluding contribution to 
the symposium, stressed the differences rather than 
the parallels between human communication and 
communication-engineermg Basically our problem 
concerns a relation between the man in the laboratory 
and the man m the factory, differmg m outlook, 
traming and mode of hfe, yet mutually dependent. 
The scientific document 18 a slender and madequate 
link between them The man of science, 1f mtent on 
his research, cannot usually make himself expert m 
communication techniques The industrial expert 
has reasons, some good, some bad, for resisting 
knowledge which may change his practice The 
advance of science must be matched by a corre- 
sponding advance in methods of communication. 
Improved communication demands not less but more 
stress on human factors. Effective communication 
of the basic knowledge factors—materials, properties, 
processes, laws, concepts, historical bases and oper- 
ational prescriptions—demands at its fullest a ‘six- 
pronged invasion force’ of verbal, diagrammatic, 
pictorial, filmic, material and human carriers, under 
the command of an appropriately tramed “communi- 
cations officer’. . P. MEREDITH 
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HEALTH OF SCHOOL 
CHILDREN 


ENTS and others interested m the welfare 

of children will find, ın the report of the Chief 
Medical Officer of the Ministry of Education for the 
years 1952 and 1953 (H.MSO, 1954, 5s. net), 
much that will mterest and please them. Every- 
where, the report assures us, the health of the 
ebildren is satisfactory. In 1953 only 2 2 per cent of 
the children were considered by school doctors to be 
m poor general condition Thanks to mmunuization, 
diphtheria 1s now a rare disease, and let us hope that 
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everyone concerned, parents included, will co-operate 
to maintain this protection from a dreadful disease. 
Rickets scarcely exists, and if tetanus (lockjaw) could 
be also barished by sular measures, so much the 
better. Among children aged 5-14 suffermg acute 
infectious diseases, about 90 per cent suffered from 
measles, whoopmg cough and starlet fever. There 
has been, 11 recent years, a remarkable decrease m 
the number of deaths among children aged 5-14 from 
tuberculosis In 1938 the number of children of this 
age-group who died of this disease was 973, whereas 
in 1952 ıt was 168, and m 1953, 107. In general, 
the meidence of acute rheumatism has also fallen 
sharply durmg the past ten years, but there have 
been exceptions m certain areas, and several principal 
school medical officers have reported an increase, m 
1952 and 1953, of the number of children with 
rheumatic heart disease. There were still more than 
& quarter of a mullion children with mts and lice, 
but the number of vermmous childien was, neverthe- 
less, the smallest known m the history of the school 
medical service Among the other subjects discussed 
by the report are food poisonmg m schools, middle- 
ear disease and that puzzlmg bugbear of the parent, 
pollomyelitais 

Less reassuring is the section deahng with dental 
caries, which has mereased, and there is strong 
evidence that sweet and sticky articles of diet are 
important causes of decay of teeth. The consumption 
of sugar per head of the population rose m 1946 
(1mmediately after the War) and has continued at a 
higher level. It is suggested that reduction of sweet 
and sticky foods would reduce dental caries consider- 
ably. 

The report strongly urges the retention, wherever 
this 1s possible, of handicapped children m the 
ordmary schools. Most of them have to go to work 
when they leave school and their school hfe should 
not be too sheltered. It is expected that early 
auditory training and the teaching of hp-reading will 
enable more children with defective hearmg to attend 
ordinary schools m the future. Children with defective 
sight are already attendmg these schools more and 
more, and those with defective speech can be tramed 
m them. Very severely handicapped children should 
not however, be educated at the expense of other 
children, nor should teachers be asked to bear 
responsibilities in this respect that may be too 
exacting. For handicapped children, 222 new special 
schools have been opened smce 1945, and these 
accommodate 14,165 handicapped children. Among 
them are 30 hospital special schools, m which about 
8,000 children are bemg taught An mnovation m 
1953 was the establishment, by the Diabetic Associa- 
tion, of three camps for diabetic children, m which 
these children can have a holiday with special care 
and diet. The British Epilepsy Association made a 
similar arrangement for epileptic children. An mter- 
esting chapter of the report discusses the baffling 
problem of asthma, on which much research 1s bemg 
done A limited number of asthmatic children have 
been sent abroad for treatment, but medical opinion 
18 divided about the wisdom of this procedure. 

The mtroduction of the National Health Service 
has not had any serious effect on the School Health 
Service, but rts provision of ‘free’ service by a 
general practitioner may have helped to reduce the 
number of children who attend climes for mmor 
ailments. School doctors m general have reported 
better co-operation between the general practitioners 
and themselves than ever before 
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It ıs now nearly fifty years since the School Medical 
Service m Britam began, and ıb has, during that 
period, expanded without interruption. It has, m 
conjunction. with rmmprovements m the standard of 
living and in family and general care, very greatly 
improved the health and cleanliness of the children, 
so that 16 1s now possible for the Service to give more 
attention to the needs of mdividual children. Every- 
one who 1s responsible for children m any way, or 1s 
otherwise interested in their welfare, will be grateful 
to every member of this Service, whose patience and 
devotion and efficiency are giving to so many a start 
m hfe that 1s now so much better than ıt was. 

G LAPAGE 


RELIGIOUS AND BIOLOGICAL 
TEACHING 


N a short paper devoted to religious and biological 
teachmg m schools on the origin of hfe and man, 
Dr L M J Kramer examimes the divergence in 
educational practice between what he calls the 
Sunday School, biblical or religious approach to the 
question of hfe's and man’s origin and the formal 
scientific and biological teaching about them m 
schools* There 1s always the danger of setting young 
minds along one of two equally undesirable paths, 
one materialistic or even anti-religious, and the other 
taking too little account of the strong appeal of 
science to the mtellect Before this educational 
divergence can be reduced, an mtellectually satıs- 
fymg reconciliation of religion as a whole with science 
as a whole is necessary, and a teacher of rehgion, or 
of science, who has not made a reconcilation for 
himself may be meffective as a leader of thought 
Whatever view we take, evolutionary biology appears 
as an important social factor, affecting beliefs, and 
beliefs often precede or condition our actions Biology 
teachers m particular wield a powerful social tool, 
and should be careful how they do so. 

The relationship of evolution to religion 1s not a new 
problem There have been, however, recent develop- 
ments in both evolutionary studies and cognate 
matters and m religious thought 

In his paper, Kramer reviews some of the newer 
scientific work and discusses how 1t may affect school 
practices, and also attempts to follow some religious 
trends before suggesting ways along which & recon- 
ciation of science, mcluding evolution, with religion 
may be reached. There are, he believes, four tests 
which may be applied before reconciliation 1s achieved. 

The first test 1s that the strong appeal of science 
to the reason exposes young students to two dangers 
One is that of becommg a prisoner of the reason, 
requirmg material signs and practical evidence for 
views held ın almost every department of life, even 
for religious beliefs The second danger, which 
frequently accompanies the materialistic view, 1s of 
losmg the power to appreciate simple or beautiful 
thimgs ın Nature or the arts 

Those who grow mto such an extreme state of 
mind are bound to be superficial m ther approach 
to the deeper problems of hfe Yet even those who 
are believers ın God and smcere Christians may feel 
the compelling influences of intellect and reason in. 
connexion. with physical matters. The first test of a 
valid reconcihation must be that ıt shall provide an 


* “Alpha and Omega” British Social Biology Council Educational 
Paper, No 7 (Tavistock House, London, W C1) 1s 8d 
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escape for prisoners of the reason and also satisfy 
others who are not unmundful of the appeal to their 
reason. 

The second test of a true reconciliation is that 1b 
must be emotionally satisfying Ib 18 not mfrequently 
found that young people mistakmg the applications | 
of science to the produotion of destructive weapons 
for the quest for truth develop a strong antipathy to 
the logical processes of thought by which science 
often achieves its ends and effects They try to 
ignore science and become prisoners of strong 
emotions. The second test of a true reconciliation 18 
that 16 must provide a different route of escape from 
that for the intellectual prisoner—an escape from 
musdirected emotionalism—as well as, naturally, 
doing no violence to the feelhngs of those Christians 
who are not unreasonimngly agaimst all that science 
stands for and has attamed. 
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INDIAN SCIENCE CONGRESS ,, 
FORTY-SECOND SESSION 


HE forty-second Indian Science Congress was 
held in Baroda durmg January 4-10 under the 
auspices of the Maharajah Sayajirao University of 
Baroda, and was opened by the Prime Mumuster of 
India, Shri Jawaharlal Nehru About five thousand 
people, includmg two thousand delegates, attended 
the session, and there were about sixty guests from 
countries outside India 
At the begmnmg of the ceremony, Prof S. K. 
Mitra, president of the session, referred to the sudden 
death of Si Shant: Bhatnagar, a past general 
president and an honorary member of the Indian 
Science Congress Association, and the audience stood 
in silence for one mmute Welcoming the scien- 
tific workers and other visitors to the session, Mrs 
Hansa Mehta, vice-chancellor of the University of 
Baroda and chairman of the local reception com- 
muttee, made an appeal for the application of science 
in the service of man so that the destructive 
potentiality of science could be usefully converted 
for domg good In his short inaugural address, 
Shri Jawaharlal Nehru exhorted the scientists 
to co-ordinate activities and render all help m 
framing the Second National Five-Year Plan for the 
improvement of the conditions of people The general 
president of the Association, Prof S K Mitra, 
emphasized m his address the need for appheation 
of modern scientific methods 1n. the industrial sphere 
with the view of mcreasimg production and making 
things available to consumers at cheaper prices 
The scientific busmess of the session was carried 
out in thirteen different sections representing different 
branches of science, and twenty-nine symposia on 
different scientific aspects and problems were held. 
In all, more than a thousand papers were read The 
following popular lectures were given symmetry m 
the atomic world (Prof P A M Dac), on 
the human value of scientific progress (Prof P 
Auger), voleanie eruptions (Prof T. Watanabe), 
relation of science to democracy (W Kaempffert) , 
hemoglobin (Prof. Linus Pauling), scientific founda- 
tion of planung m the USSR (Academician 
K V. Ostrovityanov, leader of the USSR dele- 
gation), study of India m the USSR. (A A. 
Guber), scientific research m new Chima (Chien 
Tuan-Sheng, leader of the delegation of the People’s 
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only is required, and heating the central member A with a Bunsen burner for 30 
seconds provides the additional pressure required to make a perfect transparent 
disc A temperature-sensitive paint shows when sufficient heat has been applied 


PRICE COMPLETE IN U.K. £30 





SIR HOWARD GRUBB, PARSONS & COMPANY 
WALKER GATE, NEWCASTLE UPON TYNE 6 


PROPRIETORS: C. A. PARSONS & COMPANY LIMITED 
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SCINTILLATION 


COUNTER HEAD 
TYPE 653 


A universal unit for fundamental research into nucleontcs— 
medical, clinical and diagnostic routine investigation 





Special end caps and lead collimator are provided with thi 
equipment for Alpha, Beta and Gamma rays, X-Ray Spectro 
metry and neutrons using crystalline and plastic phosphors 


Ancillary Isotope Apparatus available for complet: 
scintillation techniques includes. 


EXTREME STABILITY EH T UNIT, WIDE BAND AMPLIFIER, PULSE 
ANALYSER, SCALER 


A 





Detailed 
specifications 
rom 


DEVELOPMENTS LTD, 


120 > MOORGATE : LONDON : EC2 
Telephone METropolitan 9641 (5. lines) 
Midland Agent HAWNT & CO LTO, 59 Moor St, Birmingham, 4 
(Telephone Central 6871) 
BIRMINGHAM Northern Agent A M LOCK & CO. LTD, Crompton St, Chaddertor 
STAND 411 Oldham, Lancs (Telephone Main 6744) 


Scottish Agent A R BOLTON & CO, 72 Ha ket T 
e Ed:nburgh, 12 (Telephone Edinburgh 63445) ^ 
. , 







HEATING ELEMENT for a 
(hhigh-temperature VACUUM FURNACE 
with RADIATION SHIELDS 


FABRICATED COMPLETELY FROM 
TUNGSTEN and 
MOLYBDENUM SHEET 
BY MUREX LIMITED 


MUREX LIMITED (Powder Metallurgy Division) 
RAINHAM ° ESSEX - Telephone: Rainham, Essex 3322 
jLondon Sales Office: CENTRAL HOUSE, UPPER WOBURN 
PLACE, W.C.1. Telephone: EUSton 8265 
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PROGRESS IN CONTROL 


An instrument for the analysis of a 


complex pulse amplitude spectrum 





mto groups of known height according 
to their voltage amplitude. 


It displays up to a maximum of 120 
SUNVIC 


PULSE HEIGHT 
ANALYSER 


channels and can store 1,200 binary 


digits. The design 1s based on that of 








Hutchinson & Scarrott (Phil. Mag , 
42, 792, 1951) and the instrument 
1s made under licence from the 


N.R.D.C. 





EQUIPMENT BY 





SUNVIC CONTROLS LTD (Special Products Division), No. | Factory, Eastern industrial Estate, Harlow, Essex, Telephone Harlow 24231/5 


Manufacturers of Pneumatic and Electrical Instruments for detection, measurement, control and recording of Temperature, Flow, Liquid Level, 
Specific Gravity and Pressure, in Science and Industry Vacuum Pumping and Measuring Equipment, etc 
Member of the A.E I. Group of Compames 


TAS/Sc,305 
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SWIFT 


x ‘CENTURY’ 
MICROSCOPES 








ə Brochures and prices 


STUDENTS’ MODEL 
{with attachable 4 
mechanical stage 
and lamp) 


INSTRUMENT MAKING 


JAMES SWIFT & SON LTD., !13-115A" CAMBERWELL ROAD, LONDON, SE5 








ADAPTABLE INSTRUMENTS BASED ON 


on request 








ENDECOTT'S 


Standard Tests 


35 
r : 
Fol | 





CORPS 


To BS.S or American Standards 


Accurate sampling or testing is essen- 
tial and Endecott's Test Sieves are 
guaranteed to conform to specifica- 
tion The patent steve body contains 
no crevices or blind spots to impaic 
test efficiency Durability 15 assured 
by attachment of the wirecloth direct 
tasteve frame, giving uniform tautness 
and long lfe Standard sizes are 
available from stock, special require- 
ments can be satisfied promptly 








| ENDECOTT'S (FILTERS) LTD 


251, Kingston Road, London, S W 19 Liberty 8121/2 





f Test Sieve Vibrators 
Pocket Interchanger Steves 
Waite for literature 





JOHNSONS OF HENDON offer to chemists 
and manufacturers this useful series of five test 
papers for the measurement of pH values. 
UNIVERSAL is one paper covering com- 
pletely the range from pH 1 to pH 10, enabling 
pH values to be checked to within 0.5 pH. 
COMPARATOR test papers make a set of 
four separate indicators for obtaming still 
greater accuracy by determining the pH value 
of any solution to within 0 3 pH. 


| Descriptive leaflet will be sent free on request. | 


JOHNSONS OF HENDON LTD. 


LONDON, NW4 ESTABLISHED 1743 





e Demonstrations arranged 4 


* A WIDE RANGE OF PURPOSEFUL AND 
THE EXPERIENCE OF 100 YEARS OF FINE 


RODney 5441 
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EL. CTROPHOR. IC TAN.” 


WITH AUTOMATIC PAPER TENSIONER AND PLATINUM-COATED ELECTRODES 





This new electrophoresis tank, 
made entirely from trans- 
parent material, has a greatly 
increased. working width of 
8 in, so that 3 or 4 strips can 
be run comfortably at a time 


The strips are securely located 
on a removable bridge and 
kept under constant tension by 
a simple device which auto- 
matically prevents sagging 


The centre of the tank is 
raised, thus reducing the air 
space and minimising evapora- 
tion Beneath the bottom of 
the migration chamber crushed 
ice or other coolants can be 
conveniently placed for work- 
ing at lower temperatures 





" Also available — Vertico! Paper Electrophoresis Tanks DC 


: E Power Packs with 110, 250 or 1000 V output Latest Continuous 
SHANDONJ 


Electrophoresis Apparatus with the new ‘liquid electrode’ 
assembly according to Holdsworth . Densitometers — Antweiler 
SHANDON SCIENTIFIC CO. LTD., 6 Cromwell Place, London, S.W7 


Micro Electrophoresis Apparatus 


KNlghtsbridge 1131 








Manufacturers of bith 


optical elements for THERMAL 


DELAY 


laboratories and SWITCHES 


instrument makers 





Hand Reset Version L415 
Automatic Reset Type L 413 


* BELLING-LEE " 
CSDL Moz DESIGN FEATURES 


1 Moulded base of robust design | circuit and prolonging the hte ot 
with thermal and dimensional | the contacts 


stability 
5 Operation direct by resistive 
M. Bender (Northern) Ltd. 2 Short, ngid con'act and support | b, metal or separate heating 


Optical Works 
5-21, High Friar Street, 
Newcastle upon Tyne, 1 
Tel 2-4005/6 





pillars 

3 Quick “make” and “break” with 
follow-through action achieved by 
use of hardened beryllium copper 
toggle spring—consistent through- 
out the life of the delay switch 

Contact speed of “make” and 
“break” approximates to condition 
of minimum arc energy, thus 
assisting effective interruption of 





Please write for P 347 


elements 

6 '"Trip-free' push button, spnng 
loaded, :n hand reset version 
L 415 

7 Back or front panel connections 
provided for Knock-out sections 
at sides of base and cover Con- 
nection tags identified numerically 
for ease of wiring 
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` Keeping Mechanical 
5m Power on the move! 


In the building of powerful 
diesel engines Ermeto Valves 
and Couplings are a standard 
specification just as they are 
1n scores of other industries 
Renowned throughout the 
world for their vibration- 
proof and pressure holding 
qualities they are specified 
by designers and production 
enginéers everywhere The 
secret 1s in the Ermeto ring 
which cuts its own sealing 
flange as you tighten the 
locking nut 

Ermeto joints have no 
equal 


VALVES & 
COUPLINGS 








BRITISH ERMETO CORPORATION LTD 


Maldenhead, Berks, England Telephone Maidenhead 2271/4 

















THE 
“SERVICE Il" 
MICROSCOPE 


meets the exacting requirements 
of the student or technician. 

Its excellent construction and 
performance are worthy of the 
Watson tradition 


Write for List 3A. 




















THE PHYSICAL SOCIETY'S 


39th EXHIBITION 
of 
SCIENTIFIC INSTRUMENTS AND 
APPARATUS 
will be held at the 
ROYAL HORTICULTURAL SOCIETY'S 
NEW HALL 
Greycoat and Elverton Streets, Westminster, 


from 25th-28th April, 1955 ` 


The Handbook, which will be published in 
connection with the Exhibition, 1s not only 
a catalogue, but 1s a most valuable reference 
book of new developments 1n British scientific 
instruments and apparatus 

During the Exhibition, discourses on 
scientific subjects of general interest will be 
given. 

The Annual Craftsmanship and Draughts- 
manship Competition takes place early in the 
year, and the winning entries will be exhibited. 


1, Lowther Gardens, Prince Consort Road, 
London, S W.7 





- 5 
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Cm His ... COATINGS WITH V.LA. HIGH VACLUM PLANT 


Fast processing cycles economi- 





cally use expensive metals. 
t 
The Coating Unit illustrated ts one 
of the VIA range which has been 
developed for high vacuum processing Single 
or multiple layers can be applied and 
may be used for large scale production on 
mirrors plastic jewellery, lenses, reflectors 
and the deposition of decorative 


metallic films on specialised products 


m 


High quality appearance by the economic 
use of expensive metals obtained with 
considerable saving on production costs 
d 

* 


& 





Specialist manufacturers of industrial vocuum 
equipment — consulting service to industry. 


VACUUM INDUSTRIAL APPLICATIONS LTD., WISHAW LANARKSHIRE 





"CUSTOM BUILT" 
È CARL 
THERMOSTATIC BATH 
W MODEL MICROSCOPE 








The Standard LTE Baths are designed to have the widest 
range of applications and are available in four sızes Tempera- The pre-eminent instrument Integral illumination 
ture ranges from room temperature or slightly below, using the Pre-centred condensers Immediate change from 


cooling unit, to 100? C Deviation from the desired mean bright field to phase contrast Optova a ca- 
temperature "s within. 05° C Sensitive temperature control E P tion changer Pi r magnifi 


ed adequate performance ander alk conoinons a aad 
the standard tests an usto 
Bul ae and fittings are made to specifications DEGENH ARDT & CO., LTD. 
Please send for illustrated catalogue to— 32 MADDOX STREET, LONDON, W1 
: Mayfair 6639 
LABORATORY THERMAL EQUIPMENT L™ 


Sole Importers for Gt Britain and N Ireland 





GREENFIELD, Nr Oldham, England Tel Saddleworth 552 
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MULTISIZE 






f 
" 


i HS es our 
4 s omantle 


ALCO IRADI Mda y 
AN » 
E y br E 


ee 





The Handy Storage Box contains a complete 
electrical heating set for the laboratory .- 


2 Multisize Isomantles to heat all flasks 
from 50 mi. to 2 litre capacity, 

I Isotape fully insulated electric heating 
tape, and 

I Energy Regulator 

SET/500.2 .. M we £19 5s. Od. 


This is one of the many Laboratory Heaters described in 
Catalogue LM, which we shall gladly send on request 
Our Design Department ıs at your service for any special 
heating requirements. lsomantles are built to last, they 
are simple to run, efficient and of neat appearance The 
MULTISIZE design is covered by British Patent No. 711365 
Twelve months guarantee, 


isopad Lid.. 


30-32 Rosemont Road, London, N.W.3 Telephone HAMpstead 8466/7 





SINGER 


Micromanipulators 


Singer (High-power) Micromanipulators 
are suitable for use under magnifications 
of from x100 to x 1,000 diameters plus, as 
described by Barer and Saunders-Singer in 
the Quarterly Journal of Microscopical Science, 
Vol. 89, pp. 439-447, December, 1948. 





TEMPATRIMMER Singer Microdissectors (Low-power Micro- 


manipulators) are suitable for use under 
Nominal capacity 6 5pF — Temperature 
Coefficient continuously adjustable from magnifications of from | to x200 dia- 
+ 2000 to — 2000 parts per million meters and are described by Barer and 


per degree Centigrade Length | 31’, Saunders-Singer ın the Journal of Scientific 
WE OLDE POENE Instruments, Vol, 28, pp. 65-68, March 1951. 


SINGER INSTRUMENT COMPANY LTD. 


83, London Street, Reading 


.DEVE LOPMENTS CO. LTD.” 


ULVERSTON ‘NORTH LANCS 7%/: Ulversten3306 
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"Where will it turn up next? 


'The Flamemaster torch turns up 1n the 

most unlikely places and among a surprising 

number of trades Our books show that 

glass blowers, laboratory technicians, jewellers, 

dental mechanics and all kinds of metal workers were 
among the first to welcome this new precision heating 
tool, and that recently we've had orders from model engineers, 
electrical engineers, lead-burners and garage mechanics 


Why do they all find the Flamemaster so handy ? 














Because Installation 1s extremely simple 
Flame control 1s easy and reliable 
Waste 1s eliminated by our trigger grip economuser 
Leaks are impossible, 


~FLAMEMASTER MARK HI 


If you'd lke to deal with your heating 
problem in the up-to-date way, write for full details to :i— 


STONE-CHANCE LIMITED, foerr FIZ, LIGHTHOUSE WORKS, SMETHWICK 40, BIRMINGHAM TELEPHONE BROADWELL 2651 
LONDON OFFICE 28 ST JAMES’S SQUARE, S W I. TEL* WHITEHALL 6002 





ATTACHABLE 
MECHANICAL STAGES 


To fit any round or square-stage microscope 
Prices from £7.10s to £10 10s 





6006 SHOTS 
o [^ 


5e 


TSI 


Ad 
GREENING €E SONS LTO 
11 a 


Em 


oola 








IMMEDIATE DELIVERY—Iilustrated leaflets on request a SOSGUG 
ALBERT GOLDER & CO, 137 DAIRSIE ROAD, ELTHAM o Paa OARANNIA works 
LONDON, SE9 Phone ELTham 5126 ES ~SOWARRINGTON : ENGLA 
Trade Supplied: G pt dl 


P.O Box 22 


o 


3 


a HONEC 

? FINE’ WIRE GAUZE’ 
- IN MONEL AND 

_ STAINLESS STEEL 


Z 
a 
96. 
Ò 
e 


A: erra / Individually Tested 
HIGH (^ Bete 

VACUUM : New Catalogue on request to 
STOP C ÓCKS G. SPRINGHAM & Co. Heo“, 
SEED umm - “The Stopcoch Prople TAN 


24108 


969 


Controlled supervision 
at all stages of manufac- 
ture ensures that our 
Wire Gauze has the 
highest degree of accu- 
racy obtainable 


rs 





e969o 


o 
5 


















OPTICAL FLATS & PROOF PLATES 


‘Your requirements may be listed 1n our Lens 
and Prism Leaflet but, if not, we would be 
glad to quote for making to specification. 


Our illustrated leaflets are available on 
request. Listed are many Second-Hand 
and Ex-Government items of Photographic, 
Optical and Scientific interest 


CHARLES FRANK 
Instrument Makers and Dealers since 1907 
67/73, SALTMARKET, GLASGOW, C.I 
Phone Bell 2106 and 2107 


TEST SIEVES A 


* B.S.S. 410/1943 






Conforming to all 
the requirements of 
the above Standard 
Specification, including 
“Specials” and Wet” 
Sievas for Laboratory use 
Commercial quality Sieves 
also supplied 


COMPREHENSIVE STOCKS ALWAYS 


















———— € 


NGIS 
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DIRECT : 
READING 


Spectrochemical 


Analysis : 


Ur to TEN ELEMENTS can be quickly and ac- 
curately analysed with the Direct Reading Attach- 
ment to the Hilger "Medium Quartz Spectrograph 

The plateholder of the spectrograph 1s replaced 
by a unit which will accommodate eleven photo- 
multipliers and slits adjusted accurately on appropriate 
spectral imes A complete analysis takes under three 
minutes 

Extensive tests have shown that sensitivity 1s high 
and reproducibility often better than 1s obtained with 
photographic methods 

A new design of arc and spark stand ensures that 
samples are aligned rapidly and precisely Either 
pencil electrodes or flat specimens can be examined 
with equal ease. 





Provision 1s made for compensating for variations 
of temperature 

The attachment has been used in determining the 
composition. of aluminium, lead, magnesium and 
other alloys Results of tests carried out in the Hilger, 
laboratories will be forwarded on request 

Please wiite for Hilger catalogue CH 383 (N.3) for 
description of the instrument and CH 392 (N 3) for 
applications and results 


HILGER & WATTS LTD. 
98 St. Pancras Way, Camden Road 
London, N.W.1, England 


Member of the Scientific Jisirument Maecenas Association and of 








AUTO-SIMPLEX TREE 
HEIGHT MEASURER 


Automatically measures height of trees, etc, at 
any measured distance 
In leather case with instructions 


Price £10 15 0 


Details of Tree Borers, Soil Samplers and Pocket Surveying 
instruments on request, 


J. H. STEWARD, LTD. 


Opticians and Scientific Instrument Makers 


406 STRAND, LONDON, W.C.2 





The Haoll-mark of S QUU 








Precision-built. Microscope 
€——— 


DOR MRO 


W. R. PRIOR & CO. LTD. 


NORTHGATE END, BISHOP'S STORTFORD 
HERTFORDSHIRE 


March 12, 1955 


Republic of Chma), and science and its social 
relations (Prof ,A R. Wadia). Among the special 
lectures, the following may be mentioned synthesis’ 
and stereochemistry of carotenoids (Prof Paul 
Karrer), metallogenetic provinces and epochs in 
Japan (Prof T. Watanabe), extensive showers of 
cosmic rays (Prof P Auger), iron and manganese 
resources of Japan (Prof T Watanabe), present 
state of geological education m Japan (Prof T 

Watanabe), structure of protems (Prof Lmus 
Pauling), soda ash mdustry (Dr T P. Hou), and 
Chmese herbal medicmes (Dr Hsieh Yu) 

The meetmgs of the Executive Committee and of 
the Council of the Indian Science Congress Association 
were held on January 3 The meetmg of the General 
Committee was held on January 8, at which it was 
announced that Dr B C Roy was elected as general 
president for the session 1957, that ıs, for the year 
1956-57 As announced last year, Dr M S Kmshnan, 
director of the Geological Survey of India, will be 
general president for the year 1955-56 The next 
session of the Indian Science Congress will be held m 
Agra m 1956. » 
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THE MASS SPECTROSCOPE 


E ie handbook, prepared by M G Inghram of 
the University of Chicago, and R J Hayden 
of the Argonne National Laboratory, for the Sub- 
committee on Instruments and Techniques of the 
Committee on Nuclear Science of the National 
Research Council*, presents m some detail the 
fundamental design and operational techniques 
pertinent to the efficient utihzation of the mass 
spectroscope Attention ıs directed mainly to the 
1onic type of mass analyser with erther electrical or 
photographic ionic detection No attempt is made 
to discuss the wide range of application of mass 
spectroscopes or tó include particulars of the 
associated electronic circuits, but adequate references 
to articles on these topics are given 

The handbook consists of four sections In the 
first the equations appropriate to the various types 
of analysers are stated and explained They relate 
mainly to instruments with focusmg properties A 
table, ın which some seventy different instruments 
grouped according to type and field arrangement 
are listed, follows The theories to be applied to all 
mstruments of a given type are similar, and the 
major differences are largely of constructional detail, 
some of which, together with the names of the con- 
structors of the mstruments and dates of publication, 
are specified ın the table or discussed at length ın the 
text. The second section 1s devoted to the 1mportant 
problem of suitable 10n sources, and the various types 
are classified according to ther primary uses and 
their sensitivities A table ıs included showing the 
compounds appropriate for analysis of each of the 
elements up to bismuth from gaseous, crucible or 
surface ionization sources, together with an indication 
of the preferred source In the third section brief 
consideration is given to the problems of sample 
mtroduction mto the ionization region of the mass 
spectrometer where, unless special precautions are 

* National Academy of Sciences National Research Council 
Nuclear Science Senes—Report No 4 Mass Spectroscopy By Mark 
G Inghram and Richard J Hayden (Prepared for the Subcommittee 
on Instruments and Techniques of the Committee on Nuclear Science, 


Division of Physical Sciences, National Research Council) Pp iv+ 
61 (Washington, DO National Academy of Sciences, 1954 ) 
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taken, the relative mtensity of the 10n beams formed 
by the source will not be characteristic of the sample. 

The final section deals with ion detectors, and m 
addition to the conventional photographic plate and 
electrometer the use of photomultiphers and semtil- 
lation counters 1s discussed and the design and 
construction of several types of detectors are outlined 
and shown schematically 

The handbook concludes with & bibliography of 
more than two hundred references, and though these 
refer to dates esrher than April 1952 when the 
manuscript was completed, the report as a whole 
represents a most valuable source of mformation on 
basic principles and procedures of mass spectroscopy 

S WEINTROUB 


THE GLOBAL RADIATION IN A 
RAYLEIGH ATMOSPHERE 


By DIRAN DEIRMENDJIAN and ZDENEK SEKERA 


University of California, Los Angeles, California 


‘HE pubheation of Chandrasekhar’s treatise, 
“Radiative Transfer’!, marked an mnportant 
step m the exact treatment of radiation problems 
m a scattering medium. One such problem, the 
complete quantitative description of the radiation 
field in a scattermg atmosphere according to the laws 
of Rayleigh, was solved as an illustration of the 
possibilities of the new method. Its success has 
already been demonstrated by Chandrasekhar and 
Elbert? m explamung the mam characteristics of the 
sky-hght polarization observed on clear days 
Another appheation of the method consists of 
finding the total flux of energy, as a function of the 
wave-length and direction of the unpolarmed hght, 
received at the lower boundary of a plane-parallel 
scattering atmosphere of finite depth ulummated by 
parallel radiation of a given flux from a single 
direction Under certam assumptions, m the case of 
the terrestrial atmosphere this constitutes what 1s 
known as the ‘global radiation’ It can be shown? 
that the relative global radiation, that 1s, that arising 
from an incident flux of unit strength at the corre- 
sponding wave-length, can be derived from Chand- 
rasekhar’s discussion, m which the independent 
variables are the optical thickness (defining the wave- 
length) and the parameter u, = cos O, where O, 18 
the zemth distance of the sun The resulting expres- 
sion 18 & very simple one m. terms of the functions 
yı and Yr which are identical with those mentioned 
in equations (7) and (8) of ref 2. We have then 
G(T, uo) = $ vite ko) T YrCo uo) (1) 
in which G(t,u,) represents the relative global 
radiation, that is, the flux of the sun and sky radia- 
tion through a horizontal surface, resultmg from the 
multrple scattermg of the incident hght^ The func- 
tions yi(5,us) and y;(t,20) give the mdividual con- 
tributions of the components of the incident light 
polarized in directions parallel and normal to the 
vertical plane through the sun respectively, and then 
sum, 


ash m i [yi(7,t29) + Yt Bo), (2) 
o0 
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is evidently the relative flux 
through an area normal to the 
meident parallel unpolarized 
hght The variation of this 
function with the wave-length 
and angle of incidence 6, 
ean be appreciated from the g 
curves of Fig 1. These 
curves are based on values 
obtained from the funda- 
mental functions X;, Y, Xr 
and Y, as defined by Chan- 
drasekhar, which were com- 
puted by the IBM sys- 
tem and tabulated m the 
form of two scientific rə- 
ports? (now also avaiable 
m more detail as computed 
by S. Chandrasekhar and 
D D Elbert mn Trans Amer. 
Phl Soc, New Series, 44, 
Part 6 (1954) ) 


G (t,Mo)/Ho 
o 
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The relative sky radiation 100 
is easly found by subtract- 
mg from (1) the reduced 
flux of the direct solar radia- 


tion, so that 


H (Tito) = $ pol'ye( Tso) + vrCou)] — 

Ko exp(— tio)» (3) 
in which H(t,u.,) 1s the sky radiation arising from a 
unib meident flux and the last term on the right 1s 
the reduced flux of parallel radiation coming from 
the direction €, = cost uo Returning to the curves 
of Fig 1, they appear to be quite regular and ther 
character changes little except for very large values 
of ©, The curve marked 88 8° 1s equivalent to local 
sunset conditions in the sense that the corresponding 
attenuation m the plane-parallel atmosphere equals 
that along the finite path m the real atmosphere. 
The peculiar shape of this particular curve 1s explamed 
by the fact that at such an oblique meidence the 
pure sky radiation dommates the direct sunshine m 
the blue and green part of the spectrum. This is 
exhibited by the broken-hne curve representing the 
sky radiation Hju, obtamed from (3), so that the 
full curves may also be thought of as representing 
the sum 


Gt, U0) = (x,t) 
Ho Uo 


+ exp( — t/o). (4) 


" 


In a discussion of the global radiation, the effect 
of the earth’s planetary reflexion cannot be dis- 
regarded. When this 3s assumed to follow the 
simplest possible law, namely, Lambert’s law, 16 can 
be shown? that 1b 1s sufficient to multiply the 
expression in (1) by a correction factor 


1 
1 — As(«) (5) 


where 3) = 1 — | fyts) + vdop)udp and A 


represents the albedo of Lambert reflexion. This 
factor 18 such that, if, for example, A = 0 25, ıb 
amounts to 1 126 at + = 1 00 (A = 3120 A. at sea- 
level) and 16 approaches unity asymptotically as the 
optical thickness tends to zero. 


025 015 0 06 


t 


0 02 0 0085 


Fig 1 Plots of the global radiation function defined 1n equation (2) of the text — Calcula- 
tions were made at the values of the optical thickness shown on the bottom scale 


If the spectral energy curve representing the fluxes 
of solar radiation before penetration mto the atmo- 
sphere is given, it ıs easy to determme the global 
radiation at the earth’s surface, once the function, (1) 
18 known. Its values have been computed in detail 
and wil appear elsewhere*. An example of the 
absolute global radiation obtamed in this way 18 
shown in the diagram of Fig 2, in which the solar 
energy distribution given by Nicolet® was used 
(uppermost curve marked rF.) The top of the 
thick curve m each case gives the global radiation 
including Lambert reflexion with an albedo of 0 26. 
The situation for three different solar zenith distances 
is shown, correspondmg to 0°, 531° and 84 8°, 
respectively. It 1s interesting to note that the global 
radiation with the sun at 53 1° from the zenith 
should not bé much different m spectral distribution 
from the global radiation for an overhead sun, though 
the amount of radiation 1s considerably less m the 
former case The inked-m areas m Fig. 2 represent 
the contribution from terrestrial reflexion with an 


Watt/m * (100 A ) 











0 40 


0 20 0 60 1 00 200 300400 600 
4 (meron) 
Fig 2 Global radiation according to the extended Rayleigh 


theory at various solar zenith distances (@,), in the case when the 
solar energy before entcring the atmosphere is given by the top 
curve marked zFeg 
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albedo of 0 25, and the hatched areas the pure sky 
radiation component 

This pure sky radiation is shown separately in 
Fig. 3, m which the vertical scale has been. expanded 
for greater clamty. The curves here represent the 
energy ongmatmg from the whole sky and received 
by a horizontal area at sea-level m watts per square 
metre and per 100 A mterval centred at the wave- 
length of the corresponding ordinate. The exact 
character of the blue Rayleigh sky-hght can be 
appreciated for the first time, m a way that includes 
the effects of all orders of scattering An interesting 
feature is that the maximum of this sky-hght shifts 
towards the green when the sun is close to the 
horizon. The broken-lne curve m Fig. 3 stands 
for the sky radiation when the earth 1s reflecting 
according to Lambert’s law with an albedo of 0 25 
and the sun occupies the local zenith, at which tıme 
the reflexion correction assumes 1ts maximum value 

Finally the mtegrated global radiation (for example, 
what would be measured by an instrument like 
the Eppley pyrhelometer) and the integrated sky 
*tadintion are given by the areas under the curves of 
Figs. 2 and 3, respectively. If the integration 1s done 
between wave-lengths 0294 and 400» with an 
extra-terrestrial energy amountmg to 1390 55 watts 
per square metre according to Nicolet’s curve, the 
corresponding mtegrated global and sky radiation 
would be 


6, = 0° 


53 1° 84 3° 
Global radiation 

No earth reflexion 1330 7 

With reflexion albedo 0 25 | 1352 1 
Sky radiation only 

No earth reflexion 

With reflexion, albedo 0 25 


779 5 
791 5 


50 9 
62 9 


110 5 watts/m ? 
112 3 


570 
784 








The above values check fairly well with actual 
results obtamed under clear sky conditions, how- 
ever, a real check of the theory must await more 
detailed measurements giving the spectral dıs- 
tribution of the global and sky radiation. Ib 1s to 
be expected that this quantity will differ from the 
Rayleigh values accordmg to the amount and 
properties of the atmospheric particles which scatter 
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Fig 3 Pure sky radiation under the same assumptions as for Fig 2 Note the change in 
ky radiation under an overhead 


the vertical scale The broken-line curve represents the s 


gun, after ıt has been corrected for Lambert reflexion with an albedo of 0 25 
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light accordmg to a law different from Rayleigh’s 
law. [Oct. 4 
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PITUITARY AND ADRENAL 
INFLUENCES ON THE COMPO- 
SITION OF LIVER CYTOPLASM 


By Dr. E REID 


Chester Beatty Research Institute, Institute of Cancer 
Research, Royal Cancer Hospital, London, S W 3 


ORMONAL influences on liver composition, as 
revealed by differential centrifugation}, have 
so far received no attention comparable with that 
given to cancerous changes m liver Nucleic acid 
analyses performed on whole liver, particularly m the 
laboratories of Li? and of Di Stefano? (as reviewed 
elsewhere*), have shown that, after adrenalectomy or 
hypophysectomy, nbonuclere acid dimunishes, either 
in absolute amount or at least relative to deoxyribo- 
nucleic acid, and that growth hormone can reverse 
this effect of hypophysectomy The intracellular site 
of these changes has now been investigated 
The mvestigation was carried out with albmo rats, 
arranged 1n groups such that experimental rats could 
be compared with control rats (intact or sham- 
operated) which had received the same amount of 
food and which were killed on the same day, a 
procedure adopted to mmimize variability due to 
any day-to-day variations in technique or conditions 
The effect of hypophysectomy was studied ın males of 
about 200 gm weight, some of which received growth 
hormone (0 3 mgm./day for eight to twelve days). 
The controls included not 
only pair-fed rats but also 
some rats fed ad bitum The 
effect of adrenalectomy was 
studied m females of about 
250 gm weight, some of 
which received injections of 
cortisone acetate (2 mgm /day 
for sıx to eight days), saline 


was given in place of drmking 
water. 
After a post-operative 


period of two to three weeks 
and followmg an overnight 
fast, the rats imn each group 
were anaesthetized with ‘Nem- 
butal’, and the liver perfused 
4n situ with cold 0 25M 
sucrose solution, as afterwards 
used for the differential centri- 
fugation!. A minced sample 
of liver was homogenized m & 
Potter-type homogenizer, and 
the homogenate centrifuged to 
remove ‘debris’ contaming the 
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Table 1  YrELDS (gm per 100 gm BODY-WRIGHT) OF Liver FRACTIONS 
Experimental rats (values as per cent of values for control rats)* 
Control rats 
Fraction (mean value) Hypophysectomized Adrenalectomized. 
Hypophysectomized + growth hormone Adrenalectomized -+ cortisone 
Whole liver (wet 3 36 108 2 1299484 1006 +33 1226 4228 
weight) - (n = bi $ a T (n=11, P< 25%) (n = 20) (n= 8, P< 01%) 
Mitochondrial 0 164 9457 118 4 4+ 14 0 837436 1280 +56 
fraction (n 1v. Be 25%) (n = 12) o P<01%) | (n7, P «059 
Microsome fraction 0 140 1247464 13134120 30-44 114594114 
(n=17, P< 05%) | (n212, P< 25%) er ame 
Supernatant 0 350 1084476 120 8 + 10 4 9904+56 164 5 + 21 
fraction (n = 11) (n = 11) (n = 17) (n= 7, P «2 PT 
Ultracentrifugal 0 065 156 0 4190 10744 63 5164479 14544167 
fraction from (n = 4) (n = 7) (n = 10) (n = 5) 
j . sup ernatant 








+ Mean + standard error, 7? denotes number of observations and P the probability that the difference from the controls could be due to chance 


nuclei. Centrifugation was performed with an ‘Angle 
13’ centrifuge (Measuring and Scientific Instrument 
Co) The debris was homogenized and centmfuged 
twice more, and the combmed ‘supernatants further 
centrifuged (for 20 min , 12,000 g at extreme tip of 
tube) to sediment the ‘large-particle’ (mitochondrial) 
fraction, which was washed once Further centrifuga- 
tion, 20,000 g for 90 min , gave a microsome fraction, 
which showed a clear morphological difference from 
the mutochondrial fraction on electron micrographs 
(kindly prepared by Mr F W. Cuckow). The final 
supernatant fraction was, m some experiments, 
further centrifuged (90 mm at 145,000 g) to give an 
‘ultracentrifugal fraction’ Each fraction was freed 
from sucrose by dialysis m the cold, agamst water 
eontamung a trace of ammonium carbonate to 
maintam the pH slightly alkalme®, and was freeze- 
dried on the followmg day. 

As shown in Table 1, there was an increase in 
relative liver-weight m hypophysectomized rats, 
whether untreated or mjected with growth hormone, 
i» contrast with the decrease reported from Irs 
laboratory?. If the hypophysectomized rats were 
compared only with the controls fed ad libitum, no 
difference m liver-weight was evident. Comparisons 
in other respects showed no differences between 
controls fed ad bitum and pair-fed controls, which 
were therefore regarded as equivalent 

An increase in liver-weight also occurred m 
adrenalectomized rats given cortisone, although not 
m untreated adrenalectomized rats 

Hypophysectomy, with or without growth hormone, 
led to an inerease ın the yield of the freeze-dried 
muerosome fraction, the same tendency was shown 
by the other cytoplasmic fractions, with the notable 
exception of the mitochondrial fraction, the yield of 
which was significantly depressed m the untreated 
hypophysectomized rats A simular depression of 
mitochondrial yield was found with adrenalectomized 
rats, although not if cortisone had been given 
Cortisone had the further effect of markedly elevating 
the yield of the supernatant fraction, this increase 
was not confined to the ultracentrifugal fraction. 

Portions of each cytoplasmic fraction were treated 


with cold trichloracetic acid solution and then with. 


lipid solvents, and the hpid extracts and residues 
separately analysed for total phosphorus. It 1s 
essentially valid to regard the residual phosphorus 
as entirely derrved fiom ribonucleic acid. The results 
thus obtamed (Table 2) show only one change m 
lipid phosphorus concentration—a fall m the case of 
the microsome fraction from hypophysectomized rats 
given growth hormone But decreases ın concentra- 
tion of ribonucleic acid phosphorus are found with 
hypophysectomized rats m the casé of both the 


mitochondrial and the microsome fractions, the fa 
in mucrosome ribonucleic acid phosphorus bem 
actually enhanced by growth hormone On the othe 
hand, an mereased concentration of ribonucleic aci 
phosphorus is found m the supernatant fraction (no 
prunanly in the ultracentrifugal fraction derve 
therefrom) both with hypophysectomized rats give! 
growth hormone and with adrenalectomized rats 

With the view of obtammg aqueous solutions o 
cytoplasmic protems suitable for electrophoreti 
studies, samples of the cytoplasmic fractions othe 
than the supernatant fraction were treated wit. 
n-butanol’ and then with borate buffer Crud 
comparisons of the protem patterns obtained afte 
paper electrophoresis showed no consistent hormona 
effects, but some mteresting hormonal effects wér 
revealed by weighing the residue remang after eac] 
extraction With the hypophysectomuzed rats giver 
growth hormone, the residue from the butanol extrac 
tion was lowered m the case of the microsome ani 
ultracentrifugal fractions, thus suggesting that thi 
lipid content of these fractions was mcreased — Wit] 
untreated hypophysectomized rats, the residu 
remaining after the further aqueous extraction (Tabl 
2) was mereased m the case of the mitochondria 
fraction but was lowered 1n the case of the microsom: 
fraction The values for hypophyseotomized rati 
given growth hormone were lower, for all fraction: 
studied (Table 2), than those for untreated hypophys 
ectomuzed rats, while adrenalectomy was withou 
significant effect 

Clearly, then, pituxiary and adrenal hormone: 
influence the yield and composition-of the fraction: 
derived from liver cytoplasm Equivalent change: 
have not been observed in the yields of the corre 
sponding fractions from kıdney, nor have mtaci 
female rats given growth hormone shown change: 
such as occur m the hver of hypophysectomuzed rats 
given growth hormone The fall ın mitochondria. 
yield after hypophysectomy might be attributable tc 
loss of adrenocorticotrophm together with growtk 
hormone, smce adrenalectomy likewise depresses the 
yield. Recalculation of ribonucleic acid phosphorus 
im terms of body-weight shows a striking depression 
in untreated hypophysectomuzed rats m the case of 
the mitochondrial fraction, although not of the other 
fractions, and also a significant depression m hypo- 
physectomized rats given growth hormone, m the case 
of the microsome fraction On the other hand, the 
ribonucleic acid phosphorus of the supernatant 1s 
imereased in hypophysectomuzed rats given growth 
hormone and m adrenalectomized rats, the lack of 
change in untreated hypophysectomuzed rats suggests 
that both adrenocorticotrophm and growth hormone 
influence, m converse directions, the mbonucleic acid 
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Table 2 COMPOSITION (mgm /100 mgm FREEZE-DRIED FRACTION) OF LIVER FRACTIONS 
Control Experımental rats (values as per cent of values for control rats) 
Fraction Constituent (mean Hypophysectomized Adrenalectomized 
value) Hypophysectomized | + growth hormone | Adrenalectomized + cortisone 
E Lip:d phosphorus 0 63 1052435 999-28 93 — 
(n — 17) (n = (n = 2) 
Mitochondrial Ribonucleic acid 0 48 04x46 899-56 1150 479 90 
fraction phosphorus n= 18, P< 5%) (n = 11) (n = 5) (n = 3) 
Non-extractable 43 113 4 441 88 .—78 847 +87 — 
material* (n=17, P< 05%) (n = 14) (n = 7) 
f Lipid phosphorus 0 88 y^ 7 E 25 9 Lj 40 93 — 
n = n= 15, P< 0 59 D, 

Micerosome | Ribonucleic acid 0 65 864447 n= 721—601 %) udh + 2s 1 10: 
fractions phosphorus (m=16,P<25%)i(m=15, P< 01%) (n = 4) (n = 3) 
Non-extractable 48 893442 750449 9904+61 
materal (n =17, P<25%) (nm —12, P<01%) (n = 7) 

Lipid phosphorus 0 166 1126469 1183 4149 93 — 
Supernatant n = 10) (n = 7) (n = Da 
fraction Ribongciue acid 0 223 105 5 +53 1410 + 10 6 124 5 > 125 
phosphorus (n = 12) (w= 10, P< 05%)ji (m= 6, Fe ta {n = 8) 
Lipid phosphorus 0 68 12554116 10714112 — — 
Ultracenirifugal f (n = 4) (n F 6) 
fraction from Ribonucleic acid 0 67 908478 1187468 7 
supernatant phosphorus (n = (n = 6) (n = 1) (n — 1) 
Non-extractable . 45 998 2-68 768 61 md 
material (n = 4) (n=6, P «2 595) 





a 
H 





* Insoluble after extraction at room temperature with n-butanol and then with borate buffer (pH 9 2) 


phosphorus of the supernatant It ıs, however, 
paradoxical that admmustration of cortisone to 
adrenalectomized rats did not reduce the yield or 
ribonucleic acid phosphorus content of the super- 
natant fraction, the yield was actually mereased by 
cortisone Lowe and Wilhams' observed a striking 
shift of ribonucleic acid from the mitochondrial and 
maucrosome fractions to the supernatant fraction, and 
especially to the ultracentrifugal fraction, on giving 
cortisone to mtact rats Simce, however, cortisone 
was given at the enormous dosage of 25 mgm a day, 
therr results may have httle bearmg on those now 
obtained But an analogous rise of the ribonucleic 
acid in the supernatant fraction has been observed 
with rat liver followmg hypoxia or shock® 

The decreased extractability of the mitochondrial 
fraction 1n untreated hypophysectomized rats could 
be due merely to lack of growth hormone , but in the 
case of the microsome fraction, if not of the ultra- 
centrifugal fraction, i6 appears that the change m 
extractability cannot be explained merely m terms 
of growth hormone alone or of growth hormone 
together with adrenocorticotrophin. The same 
conclusion arises from the finding? that the num- 
ber of particles m the mutochondrial fraction 1s 
not significantly altered by hypophysectomy alone 
or by adrenalectomy, but is increased m hypophys- 
ectomized rats given growth hormone. 

If the growth-hormone treatment mdeed enhanced 
protem synthesis ın the hver, one might have pre- 
dicted a mse rather than a fall m mucrosome ribo- 
nucleic acid, for 1t 1s currently beheved that protem 
synthesis occurs particularly ın the microsomes and 18 
linked in some way with ribonucleic acid? 14 It 1s 
possibly relevant that mierosome protem. synthesis 18 
favoured by the presence of non-dialysable material? 
which might, under the present conditions, remain 
unsedmnented. There is, of course, the possibility 
that ribonucleic acid could escape from mitochondria 
or microsomes during their isolation m consequence of 
an inerease mn permeability, and thus appear m the 
supernatant fraction. 

In extending this preliminary investigation, ıt will 
be desirable to employ more refined centrifugation 
procedures. There 1s now ample evidence in the 
literature that mitochondrial and microsome fractions 


* 


as now prepared are quite heterogeneous, , thus, the 
‘mitochondrial’ mbonucleie acid is located largely m 
particles composing the so-called fluffy layer Another 
aspect which warrants attention is the effect of 
hormones on the turnover-rate of the ribonucleic acid 
m the different cytoplasmic fractions and ‘also of 
nuclear ribonucleic acid, the amount of which 1s 
apparently mfluenced, m common with that of cyto- 
plasmic ribonucleic acid, by hypophysectomy and by 
growth hormone’. 

Added ın proof When liver fractions are made 
extractable by treatment of cytoplasmic preparations 
with n-butanol m aqueous medium as recently 
described?* rather than i the dry state, labile pro- 
tems may become denatured 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opwwons expressed by their correspondents. 
No notice ts taken of anonymous communications 


Age Measurements on a Pegmatitic Mica 
from the Rhodesian Shield 


In the couse of a series of determmations by the 
rubidium-87 — strontrum-87 method of the ages of 
pegmatitic micas, it has been found that the method 
of separating and sampling such materials mvolves 
@ possible source of error which we feel should be 
known to workers in this field and to those who 
prepare and select material for them. The effect 1s 
ilustrated by measurements on a lepidohte from 
Pope’s Clam, near Salisbury, Southern Rhodesia, of 
which the hand sample consists of a roughly elliptical 
‘book’ of mica with axes 6 m. and 4 m and là n 
thick The book contains three sharply differentiated 
types of mica (a) purple biaxial (2V 30°), 
(b) greenish-white biaxial (2V sy 40°) and (c) purple 
umaxial The unmaxial mica hes between the two 
biaxial forms and in two isolated patches at the edge 
of the hand sample. The boundaries between the 
micas are perpendicular to the plane of the mica 
sheets and penetrate the full thickness of the book 

Subsamples from the three zones, after the rejection 
of a faw outer sheets, were weighed and dissolved 
in hydrofluoric acid and perchloric acid and made 
up as standard solutions of 100 c o. m approximately 
3N hydrochloric acid The concentrations of 
rubidium-87 and radiogenic strontrum-87 were then 
determined by  solid-source mass-spectrometric 
measurements on aliquot portions of these solutions 
using isotope dilution techniques The mass speciro- 
meter resolution was in all cases around 200 The 
methods of separation of rubidium and strontium 
were based on those described by Aldrich e£ al} and 
will be described in detail elsewhere Care was taken 
to avoid contammation and to obtam the highest 
accuracy from the isotope dilution method. 

The concentrations of rubidium-87 and radiogenic 
strontium-87 found m the three types of mica are 
given m Table 1 and show a wide variation The ages 
found from them are, however, all i» satisfactory 
agreement and confirm the great age previously 
found by this method and others for the Rhodesian 
Shield 

It ıs clear that if the necessary four determunations 
of the rubidium-87 and radiogenic strortium-87 
contents and isotopic abundances of this material had 
not been made on the same separated subsamples of 
a, b and c the age results might have been very 
much im error Even crushed and well-mixed samples 
of the ‘book’ as a whole would have to be quite 
homogeneous to ensure that no great spread occurred 
in the results The errors expressed ım these ages have 
been evaluated so as to give the maximum range of 


Table 1 HAND SAMPLE FROM POPE'S CLAIM, NEAR SALISBURY, 


SOUTHERN RHODESIA 









87Rb a 87Sr* 





"Sr 
Mica (sora g;)roe (mgm | (um | | Age m years 
(2) Purne Di; 0 952 899 | 266 |209*0 115 
(D): Green Ie 0 718 477 | 148 | 28270002 
axl -— 
(c) Purple uni- 
vind 0 986 712 | 201 257 
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the determinations made On other rocks there ar 
indications of the need for a full statistical examina 
tion before a true significance can be attached t 
mdividual ages, and this study is now m progres: 
We should also hke to direct attention to a pom 
of importance m the use of isotope dilution methods 
Any small error, whether due to contammation or t 
measurement, may be reflected as a large error r 
the derived age if the relative amounts of rock an 
"added isotopic diluent are not carefully chosen. Thi 
choice will depend upon the isotopic abundances 1 
the rock and added diluent, and the particular isotopi 
ratios chosen for findmg the concentrations 
Finally, ıt may be pomted out that the results 1 
Table 1 show that if 1ome migration has taken plac 
in this material, 16 has been such as to preserve th 
same ratio of rubidium-87 to radiogenic strontiur 
m all three zones, which seems unlikely 
We wish to thank Dr M. A. Tuve and Dr L. T 
Aldrich, of the Department of Terrestrial Magnetisrr 
Carnegie Institution of Washington, for help m th 
mutiation of our programme of work in this field 
Q. D L SCHREINER 
R. T Jameson 
B F., J. SCHONLAND* 
Nuffield Geochemical Unit, 
Bernard Price Institute 
for Geophysical Research, 
University of the Witwatersrand, 
Johannesburg. Jan. 18. 
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Origin of Nickel in Deep-Sea Sediments 


Pettersson and Rotschit have suggested tha 
cosmic dust may be ın part the source of the meke 
found ın Pacific deep-sea cores. In these cores meke 
occurs in amounts up to 0 08 per cent, and ıt wa: 
stressed that this is considerably higher than thy 
average value of 0 008 per cent given by Sandel 
and Goldich? for the uppermost crust of the earth 
Ópik? concurred with the view that the nickel i 
largely of cosmic origin, and concluded that th 
“zodiacal hght as mterpreted by van de Hulst*, anc 
the cosmic mekel revealed by the Swedish Deep-Se 
Expedition are produced mainly by primordial dus 
of the solar system spirallmg towards the sun n 
orbits which are nearly circular". Buddhue* estimatec 
from the amounts of cosmic dust brought down b; 
rain that the annual fall of magnetic particles ove 
the earth’s surface 1s 35-70 x 10° kgm., while Norru 
and Hogg*, from the weight of magnetic particle: 
fallmg on trays exposed m north-west Canada, stat: 
that the annual fall per square kilometre amounti 
to less than half a kilogram. Support? for a cosmu 
origin of nickel was also given by the similarity 
between van de Hulst’s figure for the space density 
of the zodiacal light cloud of primordial dust anc 
that required to account for the mekel content o: 
deep-sea clays 

Pettersson and Rotsch were careful to pomt oul 
that confirmation of meteoritic origm of the nicke: 
in deep-sea sediments was necessary, and suggested 
that this might be obtamed if an analysis for the 
platmum metals could be made in these sediments 

Although we have detected palladium, usmg a 
radioactivation method, even in some Atlantic 
globigerma ooze samples, its presence does not m 
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Table 1 RATIOS INVOLVING NICKEL, COBALT AND COPPER 
Ni Co Ni Cu 
Number of Average Average 

Material samples exan:uned ratio Range ratio 

Red clay 11 1671 0 85 

Globigerina ooze 33 18-70 077 
.] Manganese nodules 7 1466 12 
Oceanic rocks 9 1443 18 
Average for 1gneous rocks (ref 7) 11 
Meteorites (stones and stony-1rons) 9 12-52 100 
Average for meteorites (ref 7) 92 

















* Omitting Khor Temiki, which gave Nı Cull 7and Cu Co20 


our opmion confirm the meteoritic origin of the nickel, 
as the ratio nickel to palladium is approxmmately 
the same {~ 10$) for both average meteorites and 
igneous rocks’. (Added an proof. Similar reasoning has 
been appled in the case of manganese nodules?.) 
Much more pertinent ratios for mformation about 
meteoritic origm would seem to be those of nickel/ 
cobalt, nickel/eopper and copper/cobalt, which are 
given as 13 1, 92 and 0 14 for meteorites, and 3 5, 
1 1 and 3 0 for igneous rocks respectively’. 

_ We have determmed these three elements, by 
Iadioactivation methods, ın representative samples of 
globigerma ooze, red clay and oceanic rocks from the 
Atlantic, Pacific and Indian Oceans, and the average 
ratios with thew range are given in Table 1 Some 
further analyses of manganese nodules and stony 
meteorites, using the same methods, are included. 
Although ın one batch of globigerma ooze samples 
from a short pilot core there seemed to be a possible 
significance m that the nickel/cobalt ratio mcreased 
with inereasmg nickel content (the other two ratios 
did not change significantly), the many further 
samples of globigerma ooze and red clay did not 
show any such correlation 

From this fact and the evidence given m Table 1, 
d& would appear that there 1s httle significant con- 
tribution of meteoritic material to deep-sea sediments, 
unless some remarkable differential behaviour of the 
three elements nickel, cobalt and copper has taken 
place. 

Acknowledgment ıs made to Mr. A J. Wood and 
Vr. D. Mapper for ther mvaluable assistance m the 
analyses. Details of this work will be submitted for 
aublication. elsewhere. 

A. A. SMALES 
Atomic Energy Research Establishment, 
Harwell, Berks. 
J. D. H. WISEMAN 
British Museum (Natural History), 
London, SW 7. Nov. 18 
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Snowfall and Temperature on a California 
Mountain 
A SNOWFALL and temperature analysis has been 
ompleted for six winter seasons (1948-54) on White 
Mountain, California (elevation 10,600 ft.). Snowfall 
«d the temperature maxima and mimima were 
4easured for every 24 hr. at 0800 Pacific Standard 
"me. Fig. lo shows the total snowfall as a function 
-f the mean air temperature of the day on which 


the snow fell An mteresting peak occurs at — 11° C., 
just as Bossolaseo reports! for the case of snowfall at 
Weissfluhjoch. Rau's laboratory work? indicates that 
the majority of atmospheric nuclei mduce freezing 
between — 10? and — 12°C Silver iodide begins 
its activity as a freezimg nucleus in the laboratory 
at — 4° C. *, and at this pomt Fig. la shows another 
peak.  Bossolaseo has also mentioned that Mason 
and Ludlam‘ report this point as a secondary maxi- 
mum 1n laboratory frequency of atmospheric freezing 
nuclei. However, 16 18 believed that the — 4? C. peak 
may be related to large cloud-seedmg experiments 
utihzing silver 10dide smoke carried on m the Sierra 
Nevada Mountams about thirty miles up wind to 
the west? durmg the seasons 1951, 1952 and 
1953 Vonnegut?! expected that unusual and far- 
reaching effects must be expected m the case of such 
seedings, since silver iodide 1s much more active 
than any known natural ice nucleus. - 

In considering the first three winters alone, we find 
no significant peaks at temperatures warmer than 
— 11°C. Carbon dioxide (‘dry ice’) seeding was 
bemg carried on m the area durmg these winters’. 
In a plot of the frequency of snowfall (when amounts 
were 0 10 m. or more) as a function of mean air 
temperature (see Fig 1b) the same two peaks of 
Fig. la appear, with the — 4° C. maximum depend- 
mg entrely on the second half of the six-season 
period There is no peak im this latter region for the 
first three winters 

I am mdebted to the University of Califorma for 
the weather observations and to the Office of Naval 
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Fig 1 ‘Belationship between air temperature in degrees centi- 
grade (mean temperature of day) and (a) total snowfall, (b) num- 
ber of days with snowfall of O 1in or greater 
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Research for the establishment and continued sup- 
porb-of the White Móuntam Research Station 
Cuartes L D'Ooax 
Michelson Laboratory, 
U.S. Naval Ordnance Test Station, 
Inyokern, 
China Lake, Cahfornia. 
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“Reports on Progress m Physics", 


Newtonian Cosmology 


Tue late E. A Milne! found a Newtonian analogue 
of a particular relativistic model of the expanding 
universe He and I then showed? that there are 
Newtonian analogues of all the pressure-free rela- 
tivistic models and, moreover, that the equations 
describing their behaviour are formally identical with 
the relativistic equations As we stated, there are 
differences regarding the mterpretation of the equa- 
tions However, our view that the work helps m 
the physical understanding of the relativistic treat- 
ment has been borne out by subsequent develop- 
ments D Layzer* has recently criticized our work 
and asserts that “t 1s incompatible with the New- 
tonan conception of gravitation which it tries to 
incorporate". H. Bondi! regards 16 as not strictly 
compatible with Newtonian dynamics, but he gives 
reasons for the results bemg nevertheless significant 

The fact 1s that our work 1s rigorously 1n accordance 
with classical kmematics, dynamics and gravitation, 
when it 1s correctly formulated. The reasons may 
be briefly stated here (and will be given more fully 
elsewhere) 

Let F be a Newtoman frame of reference, t New- 
toman tyme, R a function of t only Let there be 
given a finite distribution of pressure-free, gravitating 
fluid S, spherically symmetric about a pomt O fixed 
inF Then the work of Milne and myself shows that 
the following behaviour of S 1s possible on strictly 
classical theory 


Velocity of a particle P having position vector q m 
F relative to O as origm is. 


dq/dt = (R’/R)q, (R’ = dR/dt) (1) 


the motion being therefore radially symmetrical with 
respect to O, the density p 1s a function of ¢ only, 
given by 


= pojk, (po = (2) 


the density NR therefore uniform at each epoch, 
the function R 1s any solution of the equation 


constant) 


RR” = — 3 S Gpo (G — gravitational constant) (8) 
the function E being therefore mdependent of the 
overall extent of the fluid 

Suppose, then, that the system 1s behaving m this 
way, R bemg any particular solution of (3). Its 
behaviour 1s therefore once and for all m strict 
accordance with classical theory 
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Now let A be any given particle of the fluid witl 
position vector a relative to O Let G be a referenc 
frame m which A 1s fixed, G bemg not rotating rela 
tive to A. Let ga be the position vector of P in ( 
relative to A as origin. Then (1), with its particula 
case da/dt = (R’/R)a and the vector relation qa = 


q — a, gives 
dqa/dt = (R’/R)qa (4 


Thus the motion of the fluid ın G relative to A 1 
the same as its motion in F relative to O. Th 
depends upon classical kmematics only, and no 
upon assumumg the frame G to be Newtoman, G1 
not Newtonian. 

The boundary of the fluid 1s not symmetrical abou 
A But we have seen that the motion of the flux 
is independent of its extent This we can take to b 
arbitrarily great and, m particular, large compare 
with the range of observation of any observer sug 
posed moving with the fluid. Usmg his own referenc 
frame, every such observer will then give exacil 
the same description of ‘the universe’ at the sam 
epoch ¢ Or, rather, this is true save for observer 
relatively close to the boundary of the system; th 
proportion of these exceptional observers can be mad 
arbitrarily small by takmg the extent of the syster 
sufficiently large. 

We could let the extent of the system tend t 
infinity and then apparently obtam the equivalenc 
as applying to all observers moving with the fluid 
This 1s, in effect, what Milne and I did But it 1 
not a meaningful ‘imt? It w, however, completel: 
adequate for our purpose, and mathematically prefer 
able, to keep to an srbitranly large system. Fo 
then there 1s no question of departing from a strie 
Newtonian treatment 

As we showed, equations (2) and (3) lead to result 
formally identical with those of relativistic cosmolog; 
and having the same degree of generality. Therefore 
if we seek the Newtonian analogue of the geners 
relativistic model, it exists, 16 1s the system we con 
template, and, as the present discussion shows, ib 1 
strictly Newtonian. The validity of this result 1s th 
concern of this communication , the interest or valu 
of the result need not be considered here 

Layzer considers the work to be mvald because h 
fails to get the same result by a different mathematice 
treatment applied to a different system. Of th 
system, he affirms that the density 1s uniform a 
any epoch and the gravitational mtensity vanishe 
everywhere. Consequently, 16 is not a Newtonia: 
system unless the density 1s zero The ımpossıbılıt; 
of getting a Newtonian system by such a procedur 
is well known, what Milne and I did was expressi; 
to find a different procedure. 

It must be added that, from some work of Bondi’s' 
Layzer® also mfers a property of Emstem’s law c 
gravitation that seems to substantiate Milne's an 
my interpretation However, so far as a *Newtoniar 
treatment of an unbounded system is concernec 
Layzer has directed attention to a genuine difficulty 

W H. McCrea 

Royal Holloway College, 

Englefield Green, 
Surrey 
Nov. 8. 
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468 . "So NATURE 
A full account of these observations will appear Germination of Chlamydospores in the 
elsewhere. > Endogonaceae 
ae No reports have been published of the germina tion 
National Institute of Agricultural Botany, à | 
coc eg of zygospores or chlamydospores in the Endogonaceae. 
Cambridge. Thaxter!, writing in 1922, stated that no success had” 
Nov. 10. followed attempts to germinate the spores in any 


3 Maddox, F., J. Council A 4 (18060). Brefeld, O., Nachr., Kl. 
Landw., Berl., No. 406 (tM vane W., Zbl. Bakt., Abt. 2, 25, 


86 (1910). 
2 McAlpine, D., “The Smuts of Australia" (Melbourne, 1910). Free- 
man, E. M., and Johnson, E. C., Bull. U.S. Bur. Plant Indust., 


152 (1909). 

? Ruttle, M. L., N.Y. St. Agric. Exp. Sta., Tech. Bull., 221 (1934). 

* Vanderwalle, R., Bull. Inst. Agron. Gembloux, 11, 103 (1942). 

* Gaumann, E., “Principles of Plant Infection”, 108 (London, 1950). 

-.* Oort, A. J. P., Phytopath., 29, 717 (1939). 

* Western, J. H., Ann. App. Biol., 23, 245 (1936). Rice, M. A., Bull. 
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Campestrin, the Antibiotic of Psalliota 
campestris 


Arxinson! has obtained an antibiotic from 
Psalliota zanthoderma which she has recently named 
‘psalliotin’. In 1946 and 1949 she gave an account 
of the potency of this antibiotic substance against 
Gram-negative and some Gram-positive bacteria. So 
far, the substance awaits purification. She advocates 
darkness or yellow light during the extraction process, 
as she has found that the antibiotic substance in crude 
form is very sensitive to different types of light. 

In 1952 and 1953 I published! a somewhat detailed 
account of the antibacterial action of Psalliota 
campestris (L.) Fries, the common edible mushroom. 
This is readily available in Calcutta markets during 
the rainy season. Psalliota xanthoderma is also edible ; 

_ but it is regarded as somewhat poisonous and toxic 
to some persons according to the publication of the 
Ministry of Agriculture and Fisheries, Great Britain, 
where it is recorded as: “it is suspicious in character 
and is known to have’caused illness in some cases". 
Elaborate animal experiments showed that the crude 
filtrate of Psalliota campestris is completely non-toxic. 
Clinical trials in typhoid cases in the Carmichael 
Medical College Hospital gave encouraging results. 
Partial concentration of this crude filtrate was carried 
out by absorption on activated charcoal (‘Darco’ 
brand) and subsequent elution with 80 per cent 
ethyl alcohol. ‘This concentrated solution showed 
much higher potency both by the agar-cup method 
and serial dilution test. It was also used with very 
favourable results in 1 c.c. ampoules administered 
intramuscularly in seven severe typhoid cases in the 
typhoid ward of the Hospital, supplemented by oral 
administration of the crude filtrate. Attempts are 
being made to purify it further. I propose to name 
the active substance ‘eampestrin’, derived from the 
local Psalliota campestris. 

I am grateful to the Council of Scientific and 
Industrial Research, Government of India, for a 


8. R. Bose 
Botanical Laboratory, 
Carmichael Medical College, 
Calcutta. 
Nov. 8. 
2 . 
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3 Bose, S. R., J. Sei. Indust. Res., 11B, 159 (1952); Arch. 
Bois Ts, 40 (1053). (1950) fx 


member of the group, and he mentioned his own 
unsuccessful efforts with the zygospores of Endogone 
pisiformis Link. 

Since September 1953, repeated attempts have 
been made to germinate ydospores of E. 
macrocarpa (Tul.), Tulasne and E. microcarpa (Tul.), 
Tulasne, and zygospores of E. lactiflua Berk. No 
success has been obtained with the latter; but 
chlamydospores of both the former species have been 
observed to germinate on plain agar. 

Spores of E. from certain fruit-bodies 
among those collected in the autumn of 1953 were 
successfully germinated. Some germinated at once 
and others after an interval of several months, during 
which time they were stored in soil. Those of E. 
microcarpa, collected at the same time, were 
observed to germinate when plated out in the follow- 
ing spring. Spores from fruit-bodies of E. macrocarpa 
collected in 1954 have failed to germinate when 
placed under similar conditions, but germination of 
E. microcarpa spores has been observed at intervals 
during the year. 

The spores which germinated were derived only 
from a few fruit-bodies among numerous collections, 
and often represented but a small proportion of the 
spores in those fruit-bodies. No stimulation of germ- 
ination was achieved by a wide range of treatments, 
including alternate wetting and drying, mechanical 
rupture of the spore wall and exposure to extremes’ 
of heat and cold. It seems likely, therefore, that 
the percentage germination is a function rather 
the state of the fruit-body than of the environ- 
ment. 

The mode of germination of the chlamydospores 
is illustrated in Fig. 1. The hyphe which grow ou} 
from the spores are very similar in the two species, 





Fig. 1. 


Germinating chlamydospore of (A), E. macrocarpa, 
(B), E. microcarpa Me 
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yarticularly with regard to the mode of branching 
l'he new hypha emerges from the stump of the old 
me on which the spore was produced. It grows 
lowly and occasionally gives off branches which may 
wmastomose with nearby hyphæ The formation of 
erminal or imtercalary chlamydospores on the 
nycelium so produced has sometimes been observed 
It 1s hoped to publish a fuller account elsewhere. 


R. M. GODFREY 


Department of Botany, 
University of Bristol. 
Nov 12 


Thaxter, R, Proc Amer Acad Arts Sev, 57, 291 (1922) 


A Polyhaploid Plant of Solanum 
polytrichon Rydb. 


S polytrichon Rydb; and S. stolonyferum Schlechtd. 

re two related tetraploid species, 2n = 48, m the 
«ongipedieellata group of tuberous Solanums. Usmg 
ae former as female parent, Dodds (unpublished 
‘ork) obtemed a good seed set im a cross between 
1em, but only one seed germunated. This plant had 
ae chromosome number 2n = 24, suggesting that 16 
ught be a polyhaploid of S polytrichon, having 
risen by haploid parthenogenesis. The plant was 
ilorotie and this fact is evidence m support of a 
arthenogenetic origin, as the parental plant of S 
olytrichon, (Commonwealth Potato Collection No 
330.1) used was known to be heterozygous for a 
ngle recessive gene for chlorosis (Dodds, unpublished 
ork). The polyhaploid was also smaller and slower 
‘owing than the normal plant. Table 1 shows the 
rmmal leaflet index and stomatal length of the 
Xyhsploid compared with those of S. polyirwhon 
! P.C. 2330 1) and its normal and chlorotic segre- 
ites. A least-squares analysis of the data 1n Table 1 
iowed the reduction m both the leaflet index and 
omatal length of the polyhaploid to be significant, 
id to be a direct consequence of the halved chromo- 
me number and not of the fact that the plant was 
Jorotie Similar reductions in leaf mdex and 
omatal length were observed m polyhaploid S 
messum Lindl. by Howard and Swaminathan!, and 
30 1n the 24-chromosome plant, supposedly haploid, 
xn the cross S chaucha 2n = 36 x S. tuberosum 
; = 48, Lamm?. Narrow leaflets (low leaf mdex) 
am to be a valuable morphological character for 
stinguishng Solanum polyhaploids 

















Table 1 
Chromo- | Mean term- | Mean stom- 
Material some inal leaflet | atal length* | Habit 
number, | index + A SEN 
2n = S Ew 
f ee 
CPO 23301 48 82 041 57 |23 7 X0 32 
"re 1 48 8274139 |209 +047) Normal 
S82 2 48 | 90041 49 | 213 +0 37 
$38 8 48 87 342 53 | 22 5 +0 42 
3 SA I ———— pan OO a ooo 
ELM 4 48 86 342 99 | 21 4 +0 37 
58 5 48 94 4--1 85 | 21 4 +0 30 
Suo 6 48 9212-3 07 | 19 4 +0 35 | Chlorotic 
7 48 91 5--1 67 |20 4 +0 30 
'olyheploid 
S polytrichon 24 76 841 44 115 7240 31 


* In micrometer eyepiece units, 1 unit = 144 
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Fig 1. Buivalents per cell ın polyhaplold § molytrwhon 


At meiosis m. S. polytrichon (C.P.C. 2330 1) 24 
bivalents are regularly produced, whereas m the 
polyhaploid there ıs a considerable reduction m 
bivalent formation. In an analysis of seventy-four 
cells at metaphase I, the mean number of bivalents 
was 794055 The range and frequency of bi- 
valents per cell are shown m Fig. 1. 

This behaviour contrasts with that m normal 
diploid Solanums, where complete paurmg is nvanably 
the rule. Also in the haploid S. tuberosum L studied 
by Ivanovskaja?, eleven to twelve bivalents were 
formed, while the 24-chromosome plant reported 
by Lamm? showed almost complete pamwmg at 
meuosis. 

Reduction m bivalent frequency per cell has 
been shown to be a reliable indication of genomic 
differentiation in polyhaploid S. demssum (Marks*). 
Consequently, ıt is also reasonable to interpret 
the reduced bivalent frequency m polyhaploid 
S  polytrichon as indicating differences between 
its two sets of twelve chromosomes This implies 
that S polytrwchon itself is essentially allotetra- 
ploid. A simular conclusion has been reached 
by Swammathan® for other species m the group 
Longipedicellata. The polyhaploid rarely comes to 
full flower, and even then ıb ıs completely sterile. 
It produces tubers quite readily. 

Q. E. MARKS 
Agricultural Research Council 
Potato Genetics Station, 
Huntingdon Road, 
Cambridge. 
Oct. 22. 
1 Howard, H W, and Swaminathan, M S, Genetica, 26, 281 (1063) 
*Lamm, R, Hereditas, 24, 391 (1938) 
* Tvanorekaa, E V, COR (Doklady) Acad Sau, URSS, 24, 517 


t Marks, G E, J Genet (in the press) 
‘Swaminathan, M S., and Howard, H W, Bibhographwa Genetica, 
16, 1 (1953) 


Heterogeneity of Date Fruits 


Waen I was washing a population of date fruits 
collected from one and the same palm tree, variety 
“Hayyam”, I nouced that some fruits floated to the 
surface of the waver while others sank to the bottom 
of the vessel. I then analysed samples of both floating 
and sunken fruits and found much smaller sugar 
content m the former than in the latter. It was 
therefore thought advisable to mvestigate the possi- 
bihty of floatmg such fruits m water and also m 
aqueous solutions of sodium chloride as & criterion 
for segregation of such population mto more or less 
homogeneous batches with regard to their sugar con- 
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Determmed Analysis of the fruts floating on Fruts sunk in 
matter Dist water 2% NaCl 495 NaCl 6% NaCl 8% NaCl 10% NaCl 10% NaCl 
Dry matter 24 45 27 15 30 22 32 45 34 55 89 40 
Red sugars 6 14 6 22 5 93 6 09 6 35 627 
Sucrose 5 08 722 9 47 12 40 i 15 81 17 75 
Total sugars 1117 13 44 15 40 18 49 | 33 16 24 02 








tents This was done by putting the whole frut popu- 
lation in a big vessel contemung distilled water and 
then collecting all the fruits that floated as one batch , 
the sunken fruits were afterwards put m aqueous 
solutions contemung 2, 4, 6, 8 and 10 per cent pure 
sodium chloride, and in each case the floating fruits 
were collected, washed with distilled water and finally 
analysed (after excludmg the seeds), together with 
the last batch which sank ın the 10 per cent sodium 
chloride solution. 

The accompanying table shows the dry matter as 
well as the sugar content ‘of each batch calculated 
in terms of grams per 100 gm. fresh weight of the 
fruits. 

It appears clear from the table that although 
the population of the date fruits was collected from 
the same tree and at the same time, yet the fruits 
varied enormously 1n their dry-weights, the essential 
variation bemg in their sugar contents, especially the 
sucrose fraction. The fruits that floated on distilled 
water showed smallest dry-weight and also smallest 
sucrose content, while the samples that sank 1n 10 per 
cent sodium chloride solution showed largest dry- 
weight and also the highest sucrose content. It is 
interesting to note that the hexose content of all 
fruit batches fluctuated but little. 

The above-mentioned experiment may, therefore, 
serve as basis for successfully preparmg homogeneous 
date samples, thus minimizing the sampling error 
and reducmg the number of replicates to be analysed 
under different experimental conditions. 


I. A. A. NADA 


Department of Agricultural Botany, 
Faculty of Agriculture, 
Aim Shams University, 
Cairo. 
Dec 2. 


Imino-Acids in Santalum Leaves 


ATTENTION has been directed by Gurj Gopal- 
krishnan, Radhakrishnan and Vaidyanathan! to the 
high content of free hydroxyproline in the leaves of 
Santalum album L , and of free proline 1n the leaves 
of various species of Corus Them observations are 
of interest, as these mmuno-acids have previously been 
reported only as munor constituents of the soluble 
nitrogenous compounds of plant tissues, though they 
occur regularly as constituents of plant proteins 
Hydroxyproline in particular has rarely been de- 
tected as a component of the soluble nitrogen m 
plant tissues 

Extracts of leaves from two Australan species of 
Santalum have now been examined by paper chrom- 
atography. With S obtus:foluum, the most promment 
reactions with nmhydrin and isatm were given by 
prolme, hydroxyproline (confirmed by the specific 
test of Jepson and Smith?) and glutamme, with 
S murrayanum prohne gave by far the most prom- 
inent spot, but hydroxyproline was also present. 
There are thus several species in which proline 











accumulates to comparatively high concentrations 
which 1s not entirely surprismg m view of rts known}: 
relationship 1n various organisms to glutamate, thi 
central metabohe position of which ıs generall 
acknowledged 

Other ‘unusual’ ammo-acids known to accumulat 
in individual species mclude argmme in seedling 
of various conifers, especially Abres pectinata»®, anı 
citrullme in roots and root nodules of Alnus glutinos 
and A wmcana* The range of plant material examme: 
for amino-acids 1s still very hmited, and the detecto 
of other ‘unusual’ amimo-acids by simple surve; 
expermments may be anticipated Such plants, a 
suggested by Gin et al!, may well provide useft 
sources of compounds not readily accessible t 


synthesis. 
H S. MoKesn 
G. URBACH 


Division of Food Preservation and Transport, 
Commonwealth Scientific and 
Industrial Research Organization, 
Homebush, 
New South Wales. 
Nov. 10 
Gm, K YV, Gopalkrishnan, K S, Radhakrishnan, A N, an 
Vaidyanathan, © S, Nature, 170, 579 (1952) 
t Jepson, J B, and Smith, I, Nature, 172, 1100 (1953) 
? Fincham, J R 8, Biochem J, 59, 313 (1053) 
‘Vogel, H J, and Davis, B D, J Amer Chem Soc, 74, 109 (1952 
5 Schulze, E, Z physwot Chem, 99, 485 (1890-97) 
*Virtanen A I, and Miettinen, J K, Nature, 170, 288 (1952) 


Effects of Trace Metals, Oxygen and Light o 
the Glucose-Glycine Browning Reaction 


THE reaction of amimo-acids and sugars to for 
brown-coloured products (Maillard reaction) he 
attracted the attention of many investigators 
Although such variables as the type of sugar and : 
amino-acid, concentration of reactants, pH, temper: 
ture, and ‘catalytic effects of buffers have bee 
recognized and controlled m model experment 
results of different workers are stil diffüeult : 
reconcile 

In recent studies we have found that, under son 
conditions, the rate of development of colour : 
glucose-glycine solutions is strongly influenced | 
trace amounts of manganese or of mon, by oxyge 
and by hght In a typical experiment illustratu 
the manganese effect, an aqueous solution contamu 
0 448 M D-glucose, 0458 M glycme, 0:0105. 
disodium hydrogen phosphate, 0:0053 M potassiu 
dihydrogen phosphate, and 0 4 ppm. mangane 
(as manganese chloride) was allowed to react m t 
dark at 50° m sealed glass tubes with air m the hea 
space. The amount of colour measured at differe 
time-intervals was 17—24 per cent less than in co 
trols without manganese (Table 1). In the presen 
of 2ppm of manganese there was a 30-40 per ce 
decrease m the amount of colour formation. (T 
remarkable sensitivity of the reaction to mangane 
is illustrated by preliminary experiments earned o 
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Table 1 INHIBITION OF THE GLUCOSE-GLYCINE 
BROWNING REACTION BY MANGANESE 


Optical density at 420 my* 
Control 04ppm 


No 4454 


Time (hr) manganese 1008 
0 0 0 
17 0 020 0 016 
89 5 ~- 0193 0 159 
46 0 274 0 225 
96 30: 1077 


1 
* Averages of five replicates 


under somewhat different conditions and with 
‘reagent’-grade chemicals Significant mhibition of 
browning was observed with as little as 0 003 ppm 
of added manganese. These experments were re- 
peated independently and confirmed by Miss M. Gee 
of this laboratory. Manganese was found to mhibrt 
the rate of browning of the solutions m air or oxygen, 
but under nitrogen no such effect was observed. 

In contrast to manganese, mon accelerated the 
reaction. In a smular system but under oxygen, 
samples contammg 2 ppm of added iron (as ferne 
chloride) instead of manganese developed four or five 
times as much colour as controls (Table 2). 


Table 2 — AOCRLERATION OF GLUCOSE-GLYOINE 


BROWNING REACTION BY IRON 
Optical density at 420 mu* 


Control 2ppm 
Time (hr) ferric iron 
45 0 049 0 271 
49 0 065 0 316 
66 5 0 151 0 555 


* Averages of four replicates 


In the course of these expermnents, the strong 
sensitivity of the browning reaction to oxygen and 
to hght was observed In the experments just 
described, control samples with no added iron or 
manganese but sealed under nitrogen developed two 
to three times as much colour m the dark at 50° as 
controls sealed under ar Light from ordmary 
laboratory illummation accelerated the reaction in 
the absence of oxygen On the other hand, partly 
browned solutions under oxygen or air, when exposed 
to laboratory wlummation at 25°, were gradually 
bleached, the optical density decreasmg 50 per cent 
in about & week No loss of colour was observed in 
smular samples sealed under nitrogen 

The reagents used for this study were Bureau 
of Standards p-glucose No 41, Eastman Kodak Co 
white label’ glycme recrystallized twice, spectro- 
scopic standard solutions of manganous chloride and 
ferric chloride, Bureau of Standards pH. standard 
yhosphates, and distilled water redistilled ın glass. 
Jolour readings were obtamed with a 420-my filter 
n an Evelyn photoelectric colorimeter (mention of 
woducts does not imply that they are endorsed or 
ecommended by the Department of Agriculture over 
others of a sumilar nature not mentioned) 

Further details of these experiments and of others 
avolymg various ammo-acids, ammes, sugars and 
'&àrbonyl compounds will be grven m a forthcoming 
vublication. 

G. S. BoHART 
Joun F. CARSON 


Vestern Utilzation Research Branch, 
Agricultural Research Service, 
U.S. Department of Agnculture, 
Albany 6, Califorma 
Nov 4. 
For reviews of the extensive work 1n this field see, Danehy, J P , and 
Pigman, W W , “Advances in Food Research”, 3, 241 (Academic 


Press, New York, 1951), and Hodge, J E,J Agre and Food 
Chem, 1, 928 (1953) 
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Copper- Molybdenum ~= Sulphate Interaction, 
in Induction of Hypocuprosis 


Ovine hypocuprosis has been reported m Australis 
on pastures contaming less than 3-5 p p m. of copper! 
In contrast, British workers have reported a smniar 
syndrome on pastures containing 7-20 p p.m. copper. 
An explanation of this apparent anomaly has been 
proposed by Dick, based on his findmgs on the effects 
of molybdenum? and, more recently, sulphate*-*, on 
copper metabolism. 

We have now diagnosed ovme hypocuprosis, 
characterized by white banding of black wool, 
enzootic ataxia, and, though not marked, dystrophic 
(‘steely’) wool, on pastures im New South Wales 
contaming 3-10 ppm copper, 3-9 p.p.m. molyb- 
denum and 0 1-0 7 per cent sulphate. In order to 
ascertain if these levels of the three factors could 
have been responsible for mducmg the hypocuprosis, 
@ pen experiment has been carried out with a diet 
approximately reproducmg the mean copper —molyb- 
denum~sulphate status of the feed m the affected 
area, with suitable controls. The basal diet consisted 
of wheaten chaff 40, wheat 24, oats 30, meatmeal 5, 
urea $, limestone 4, salt 1, plus vitamm A and cobalt 
supplements. Mermo weaners were used, with some 
black sheep included m all groups. All diets were fed 
ad lb. except 1n the case of group 3, which was fed 
at approximately half the mtake of group 2 Details 
of treatments and resulis are shown m Table 1. 


ErrECT OF COPPER, MOLYBDENUM AND SULPHATE ON 
LivER-COPPER OF SHEEP, 


Table 1. 














Composition of diet Pre-exp *| Mean* 
f mean | liver-cop- 
Group Molyb- No of] liver- | per after 
No Copper | denum | Sulphate} sheep | copper | 4 months 
(p pm ){ (p p m) | (per cent) (ppm | (ppm 
dry wt) | dry wt) 
1 07 004 6 254 169 
2 6 5 04 7 222 45t 
3 as 2, but at half-rations 6 203 30t 
4 6 $ 0 04 7 306 181 
5 6 07 04 6 230 93t 
[i 








* Samples for analysis were obtained at biopsy (ref 7) 

T Falls in Lver-copper of groups 2, 3 and 5 significantly (P < 0 01) 
greater than group 1, and of groups 2 and 8 significantly greater than 
group 4 (P < 0 01) 


The rapid fall ın hver-copper m the high molyb- 
denum high-sulphate groups 1s apparent The mean 
liver-copper of groups 2 and 3 had dropped to 12 9 
and 8-9 pp.m. respectively after eleven months. 
At the same time, the mean blood-coppers of groups 2 
and 3 were 0 041 and 0:035 mgm. per 100 ml, as 
compared with mean values for normal sheep of 
c. 0 08 mgm. per 100 ml Dystrophic wool and white 
bandmg of black wool, similar to that observed m 
the field, were observed in the deficient sheep The 
results with group 3, on half the feed-mtake of 
group 2, suggest that ib 1s not so much the absolute 
intake of copper, molybdenum and sulphate which 
is mnportant, but rather the concentration m the 
diet. 

A feature of the expermment has been the 
demonstration of the profound mfluence of sulphate. 
The results from group 5 show that even when the 
molybdenum concentration of the feed was 0 7 p.p m., 
added sulphate caused a significant fall ın lver-copper 
as compared with the controls. Later analyses have 
indicated that there ıs a large mdividual variability 
m the response to sulphate additions to low 
molybdenum diets, some sheep declining to less than 
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20 p p m. of copper m the liver on such a diet. Dick 
also has found that sulphate added to a diet providing 
0 5 mgm. of molybdenum per day depressed the 
accumulation of copper by the lrver*. 

lt 1s apparent from these observations that, m 
conformity with Dick’s hypothesis, the disparity 
between the copper-levels found in pastures associated 
with hypocuprosis can, at least m some cases, be 
explamed by copper—molybdenum-—sulphate mter- 
action mduemg low hver and blood copper-levels 
Dick has, of course, recently shown that very high 
levels of molybdenum and high levels of sulphate may 
result ın dystrophic wool without a low level of blood- 
or liver-copper®, but the present work appears to be 
the first demonstration of the mduction of hypo- 
cuprosis associated with hypocupremia and low hver- 
copper by adjusting the copper, molybdenum and 
sulphate to levels encountered m the field. 

Bovine hypocuprosis m New South Wales has been 
associated with pastures contammg 8-12 pp.m 
copper, 1-5 ppm molybdenum, and 0 6-0 9 per 
cent sulphate. It seems probable that copper- 
molybdenum -sulphate interaction is also involved 
m these hypocuproses. 

K. N. WYNNE 
G. L. McCrnywoNT 
Nutrition Research Laboratory, 
Vetermary Research Station, 
Glenfield, New South Wales. 
Oct. 29. 


1 Beck, A B,J Dept Agne W Aust, 18, 285 (1941) 

? Alleroft, R, Vet Ree, 64, 17 (1952) 

2 Dick, A T, and Bull, L B, Aust Vet J, 91, 70 (1945). 
‘Dick, A T , Nature, 172, 637 (1953) 

ë Dick, A T, Aust Vet J, 29, 233 (1953) 

*Dick, A T, Aust J Agric. Res, 5, 511 (1954). 

"Dick, A T, Aust Vet J, 28, 234 (1952) 

° Dick, A T, Aust Vet J, 80, 197 (1954) 


Ultra-violet Absorption Investigation of 
Melanins 


ULTRA-VIOLET absorption studies demonstrate that 
the melanim of the ox-choroid 1s sunilar to the melanin 
obtained by the autoxidation of 8-3 4 dihydroxy- 
phenylalanme!. In the present communication, 1t 
will be shown that the melanm of the ox-choroid 
is identical with that of black human hair, while 
red human hair contams a pigment related to, but 
not identical with, these melanins 
- Melanm was prepared from the ox-choroid as 
described previously!. Curve A (Fig. 1) depicts the 


12 x 


08 


Optical density 





270 
Wave-length (mz) 


Fig 1 


310 


NATURE 


VoL 175 


March 12, 1955 


“ultra-violet absorption spectrum of choroid-melanm 
m M sodium hydroxide. 

Samples of black and red human hair were defatted 
and boiled with 6 M sodium hydroxide for 12 hr. 
Most of the hair pigment dissolved, undissolved harr ' 
bemg removed by centrifugation. On acidification 
of the alkaline solutions, black pigments were pre- 
cipitated and were sedimented by centrifugation. 
The supernatant acidified solution from the red hair 
was red in colour, that from black hair a pale yellow. 
The acid-precipitated pigments were soluble 1n alkali 
and could be purified by repeated solution m alkah 
and precipitation by acid. Curve C depicts the ultra- 
violet absorption spectrum of the purified black hair 
melanin, curve B that of the ‘melanim’ from red hair, 
both pigments bemg m solution m M sodrum 
hydroxide. . 

It will be observed that the melanm from black 
human harr 1s identical with that from the ox-choroid, 
both pigments differmg somewhat from the red hair 
‘melanin’. 

On combining alkalne solutions of the acid- 
soluble and the ac:d-msoluble red hair pigments, a 
colour was obtamed which matched the colour of the 
har in its natural state. Thus, ıt does not seem 
likely that either pigment arose as an artefact durmg 
the preparation. 

It is characteristic of the natural and synthetic 
melanins that they dissolve m alkalis, but are in- 
soluble in acids By this criterion and by virtue of 
its colour, the acid-msoluble pigment from human 
red hair can be considered to be related to the ‘true’ 
melanins. It appears, therefore, that red human 
hair contams a melanm-like pigment m addition to 
the red pigment described by previous investigators®. 

The observations above indicate that ultra-violet 
absorption analyses may be useful m differentiating 
between various melanm pigments. It would be 
worthwhile, therefore, to extend such studies to 
melude other vertebrate and mvertebrate melanins. 

I wish to thank Prof Joseph Gillman for advice 
and encouragement durmg this mvestigation. 


W D Stew 
Department of Physiology, and 
Jomt Nutrition Research Unit of the 
Council for Scientific and Industrial Research, 
and the 
University of the Witwatersrand Medical School, 
Johannesburg. 
Nov 15 


1Stem, W D, Nature, 174, 601 (1954) 


2 Row" S , and Flesch, P , Proc Soc Exp Biol and Med , 62, 20 


Metabolism of Thyroglobulin labelled with 
lodine-131 


DrrFERENCES in the fate of thyroglobulin labelle 
with 10dine-131 appearmg m the plasma of patient 
treated with therapeutic doses of radioactive iodide 
have led us to study the metabolism of thyroid prote» 
in animals. In rats, doses of radioactive iodid 
sufficient to destroy the thyroid gland result m th 
appearance of labelled thyroglobuhn in the plasm 
The protem 1s speedily removed, radioactive thyroxu» 
and iodide appearmg in the plasma Admuiustratio 
of rat thyroglobulin to normal rats or to rats » 
which the gland has been previously ehmmated b 
radioactive iodide gives the same pattern of even 
(Table 1) > 
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Table 1 DISTRIBUTION OF RADIOACTIVE COMPONENTS OF RAT PLASMA 
FOLLOWING INTRAVENOUS INJECTION OF LABELLED Rat THYRO- 
GLOBULIN 








Similar results were obtamed when dog thyro- 
globulin was admmustered to dogs. 

Dog thyroglobulm injected into rats ıs removed 
and metabolized much more slowly , simular results 
were obtamed when rat thyroglobulin was mjected 
into dogs Successive injections of the heterologous 
thyroglobulin induced an immune reaction whereby 
the injected thyroid protem was then removed 
extremely rapidly (Fig. 1). On the other hand, 
repeated administration of homologous thyroid pro- 
tem, for example rat protem to rat, over a wide 
dose-range, failed bo modify the rate of removal of 
the protem 

This stmkmg difference m behaviour between 
homologous and heterologous thyroglobulin m these 
two species mdicates that a mechanism normally 
exists for the rapid and selective removal from plasma 
of homologous but not heterologous thyroid protem. 
It 13 tempting, on this evidence, to speculate that 
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Fig 1 Removal of radioactive thyroglobulin from the plasma 
of normal and immune animals Upper graph, rat thyroglobulin 
to dog, lower graph, dog thyroglobulin to rat In the immune 
animals more than 90 per cent of the residual radioactive material 
after a few hours consists of 1odide, thvroxine and 1odotyrosines 
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the thyroid gland may normally secrete thyroglobuln 
which 1s then rapidly metabolized, hberatmg iodide 
and thyroxine. Failure to detect thyroglobuhn m 
plasma? could be due to 1ts speedy removal keeping 
emeulating thyroglobulin at levels below the lmits 
of detection by available methods. 

However, the first admuustration of rat thyro- 
globulin to monkeys resulted m its rapid removal 
from plasma, with the appearance of iodide and 
thyroxine. 

Clea-ly, variations exist between species m their 
a&bihty to metabolize homologous and heterologous 
thyroglobulm. This mvestigation is bemg extended 
to other species, and full details will be published 
elsewhere. 

Frep Brown 

HAROLD JACKSON 
Dept of Experimental Radiation Therapeutics, 

Christie Hospital and Holt Radium Institute, 
Manchester 20. 
Nov 18 

1 Brown, F , and Jackson, H., Biochem J, 56, 399 (1954) 
*Lerman, J, J Chn Invest, 19, 555 (1940). 


Relation of Colour Change to Moulting 
in Prawns 


SruprES of crustacean hormones have heretofore 
been concentrated either on chromatophorotropic 
actions, or upon effects on moultmg and related 
metabolic phenomena. We have now obtamed evi- 
dence that, m Leander serratus (Pennant), the 
chromatophorotropic hormones are also concerned m 
the mtermoult cycle Numerous previous studies have 
shown that eyestalk removal accelerates moulümg ın 
many species of crustaceans, including DL. serratus}. 
We found that, 1n a series of 114 eyestalkless animals, 
only two moulted, while of 146 normal animals kept 
under identical conditions, twelve moulted This 
difference 1s statistically significant at the 5 per cent 
level of probability We are unable to account for 
the difference from Drach’s results!, but Carhsle 
(personal communication) has suggested that there 
are important racial differences between prawns of 
the same species at Naples, Roscoff and Plymouth 
Analysis of the effect of removal of eyestalk showed 
that it could be attributed to an merease in length 
of stage D, of the mtermoult cycle’, durmg which 
the old mtegument ıs undergoing resorption, and the 
new mtegument is bemg formed, and to an increased 
mortahty immediately preceding the moult m eye- 
stalkless specimens. 

Examination of the chromatophores of the animals 
used in the eyestalk-removal studies showed that 
these undergo & small but significant cyclic change 
in state of dispersal of pigment durmg the mtermoult 
cycle. Moreover, the state of dispersal m each 
of four major groups of chromatophores can be 
correlated with the duration of one or more of the 
stages of the mtermoult cycle. For example, the 
large red chromatophores of the body stripes are 
significantly more concentrated m animals which 
pass rapidly through stage D, than m those which 
die before completmg the transition to the next 
stage, marked by softening of the old mtegument. 
Likew.se, the duration of stage D,, immediately pre- 
ceding the moult? ıs correlated with the state of dis- 
persal of the blue pigment of the stripes. In eye- 
stalkless animals, all the pigments studied are more 
widely dispersed than ın normals, most of the cyclo 
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changes are abolished, and there is no correlation 
between the length of any stage and the dispersal 
of the pigments This suggests that the major 
control of the imtermoult cycle resides in the 
eyestalks 

Extracts of eyestalks and central nervous systems 
of the prawns 1n. sea water were tested for chromato- 
phorotropie effects, already demonstrated in this 
species by Knowles? Concentrating factors were 
found for all four pigment groups observed, ın both 
types of extracts. Disperemg factors for two groups 
were present imn the central nervous system, and for 
one group imn the eyestalks Only a fraction of the 
extracts exhibited any one of these effects. The 
fiequency of appearance of any effect was not cor- 
related with the colour of the donor, but m some 
cases there was a marked variation of frequency 
with stage of the donor 1n the msermoult cycle 

A detailed analysis of the results leads us to the 
conclusion that at least five chromatophorotropic 
hormones are concerned m events which determme 
the duration of specific stages 1n the mtermoult cycle, 
and that none of these hormones 1s identical with 
the moult-mhibitmg hormone described for several 
other crustaceans. Our results provide no evidence 
of the operation of this latter hormone m Leander 
serratus; but neither do they show that it 1s not 
involved. A more detailed account of the methods 
and results will appear m Pubbl Staz. Zool. 

This work was done dupmg tenure of a Fulbright 
fellowship m Italy We are mdebted to the director 
and staff of the Stazione Zoologica for hospitality 
and many kindnesses 


BRADLEY T SCHEER 
MARLIN Ann Ray SCHEER 


Stazione Zoologica di Napoli, 
and 
University of Oregon, 
Eugene, Oregon. 
Oct 12. 

1 

re don Rol , 78, 40 (1944), CR Acad Su, Pans, 225, 
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Aphid Take-off in Controlled Wind Speeds 


Davies has demonstrated! m a wmd tunnel that 
Myzus persicae Sulz did not take to flight m wind 
speeds greater than 375 mph His experiments, 
and field observations by other research workers, 
have given mse to a generalization that aphids do 
not take off m wind velocities greater than 5 mph ? 

Recent work at Rothamsted has shown that alate 
aphids (for example, Aphis fabae Scop. and Brew- 
coryne brassicae L.), when m the highly active state 
through which they pass on reaching fight maturity, 
proved able to take off m wind speeds up to 6-7 
mph: Wind velocities of 3 mph continuously 
maintained caused a delay of 4-10 hr for first take- 
off, wind speeds of 5 m.p h a delay of approximately 
24 hr or even more After these extensions of the 
normal preflight period, summer migrants of A. fabae 
and Br. brassicae took off with great regularity. 

Further experments were carried out to examme 
whether the ability to take off m relatively high 
wind speeds 1s a general feature of aphids or whether 
1b 18 restricted to certam species. The tests were 
made with twenty species of host-alternating and 
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non-host-alternatmg sphids and adelgids and the 
seasonal forms. In the followmg summary, wir 
Speed is considered apart from other environment 
factors, for its influence appeared to be over-ridin 

The newly moulted alate were transferred : 
small leaves of them breeding host plant which we 
kept in fresh condition. Exposed to the wind, tl 
aphids usually took off from the exposed side of tj 
leaf into or diagonally agamst the wind directio 
The actual take-off, with very few exceptions, was 
voluntary process often undertaken after many tria. 
Once m the arr, the aphids mediately lost contr 
over their flight direction and were blown away evt 
by wind speeds as low as 12-15 mph 

As a rule, tree aphids tested m the wind tunn 
took off less readily and m smaller proportions : 
wind-velocities of 5 and even 3 mph. than A fab 
and Br. brassicae, but they kept them abihty to f 
in calm ax over long periods The experimen 
included the following non-host-alternatmg specie: 
Canaropsws pilcorms Hartig, Peryphyllus acers acer 
cola Wik , Huceraphis punctipennis Zett., Phyllaph 
fag» L , Drepanoswhon platanowdes Schr , Hucallypter: 
tae L and Tuberculordes annulatus Hartig. It wi 
noticed that the beech aphid Ph. fag» flew well: 
calm ar on its twelfth day, the birch aphid 1 
punctrpennis on. its thirtieth day after collection an 
Drepanosvphon platanoides on the seventieth da 
after the last ecdysis Early autolysis of fligl 
muscles, as recently demonstrated for A. fabae, J 
persicae and others by B Johnsont, does not oco 
in these species, as will later be shown in more deta 

In wind velocities of 5 mph the adelgids, to 
were characterized by a noticeably hesitatmg bi 
haviour, but take-offs m 3 mph could be observe 
for Adelges strobilobvus as well as Adelges abreivs Hard: 

More willingness to take off in relatively high wmc 
was generally demonstrated by the host-alternatm 
aphids, among which the spring migrants on the 
primary host were characterized by a remarkab: 
energy. The following species proved able to take o 
with great regularity in wind speeds of 5 m p h. aft 
only & few hours delay, and often within the fir 
24 hr. after ther last ecdysis Rhopalosypha 
wnsertum. Wik, Aphws evonym E., Brachycauda 
hehchrysw Kltb., Longwaudus irwhodus Wlk an 
Hyperomyzus lactucae C B. 

As a rule, summer migrants (for example, A. fabc 
and Br. brassicae) appeared to lack this energy an 
preferred the lower speeds to the higher, but wei 
able to take off m different speeds of 3-6 m p.l 
after a sufficiently long delay of their departure, & 
shown. before. 

No take-off, however, was observed for Macer 
siphon euphorbiae Thos. = M solamWfolw Ashm 1 
wind velocities of 5 m.p.h , but m some cases fc 
Megoura victae Bekt. 

Autumn migrants of A. fabae and Br. brassica 
took off readily m the highest wind speeds teste 
(7 2and 6 9 m.p.h. respectively) A. fabae alate als 
proved able to start m speeds of 5-6 m.ph eve 
after three to four days of previous flight exercise 
when kept on them secondary host plant?. This ma 
indicate a special take-off behaviour which, so fa 
as autumn migrants are concerned, does not appea 
to be lbmuted to first departures 

The differences m the behaviour between the specie 
as well as between their seasonal forms, briefly out 
led above, will have to be mterpreted in the hgh 
of ther migratory flight as well as their host-plan 
relationship. 
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ais work will be published later with special 

ance to its ecological aspect. I am grateful to 

C. G. Johnson for criticism, and to Dr. J. P. 
Doncaster and Dr. H. L. G. Stroyan for help in 
identifying a number of species. 


Department of Entomology, j 

Rothamsted Experimental Station, 

Harpenden, Herts. à 
Nov. 11. 
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Formation of the Infection Bulb in 
Arthrobotrys oligospora Fresenius 

Iw network- and knob-forming Hyphomycetes 
which are predacious on nematodes, it has long been 
considered that the structure known as the infection 
bulb is in some way instrumental in bringing about 
the death of the prey. 
| This structure, a kind of internal appressorium, 
tan be observed in the early stages of infection, that 
is, soon after the capture of the eelworm, as a bulbous 
extension of the hypha of the attacking fungus 
ithin the body of the nematode, just at the point of 


Fig. 1 govern ye deron. Observed sage in the develop- 

the bulb. a, Adhesive su ; b, infection 

y cuticle of nematode ; È intestine ; n, primary branch 
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invasion. It is from this bulb that the trophic hyphze 
grow out and extend throughout the body of the 
worm. 

Drechsler! refers to the bulb as a- ‘mortiferous’ 
structure and considers that it is a mechanical action 
by which the nematode is killed, the bulb filling the 


diameter of the body to such an extent that. death is " J 


brought about because of the virtual severance of 
the body which results. 
view with some uncertainty. 

From observations made on the formation of the 
infection bulb in Arthrobotrys oligospora Fres., the 
whole development of the bulb was traced from the | 
early stages of capture, when the nematode was 
moving vigorously, to the final stage when the nema- 
tode had ceased to move, being either dead or 
paralysed. The fungus was observed while growing 
on maize-meal agar in a Petri dish. A cover-glass 
was placed over a drop of water on the surface of 
the agar and an oil immersion objective used with 
X 7 oculars. The resulting light intensity was not 
sufficient to permit the use of the camera lucida, the 
accompanying figures being free-hand drawings of 
the observed stages (Fig. 1)., 

The noticeable features of these observations were 
first, the rapidity with which the haustorium and 
infection bulb were formed when once invasion had 
started, the bulb reaching its maximum size within 
45 min. of the inception ; secondly, the rate at which 
movements of the nematode were reduced very soon 
after the invasion occurred, becoming considerably 
inhibited as soon as the haustorium had penetrated 
the cuticle (stage 3, Fig. 1), and ceasing completely 
shortly afterwards (stage 5). It is also of interest 
that, in this particular instance, the infection bulb 
never reached a size greater than about half the 
diameter of the worm. It is questionable whether 
the partial obstruction of the body cavity thus pro- 


duced could, in itself, bring about such a rapid death . 


of the host. ! 
This work was carried out under a scholarship 
from the British Council, to which my thanks are due. 
I am also indebted to the Director and staff of the 
Danish State Experimental and Research Station for 
Plant Diseases and Pests, Lyngby, for providing the 
necessary facilities. 
AUDREY M. SHEPHERD 


*'— gn 


School of Agriculture, 
University of Cambridge. 
Nov. 19. 
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Electron Diffraction Pattern of Mica of 
Various Thicknesses 


N-PATTERNS of spots from thin crystals, and 


Kikuchi-lines from comparatively thick ones, have . 


been observed by several workers! as e 

diffraction patterns from mica. In this study a flake 
of mica having various thicknesses was stuck on a 
mesh of 0:1 mm. diameter by means of methyl 
alcohol and was then placed on the projection lens 
of an electron microscope so that electron mi J- 
graphs and electron-diffraction patterns of the mica 
might be taken. First the electron image of the mica - 


Duddington* regards this — 


4 


| 


E 


(Fig. 1a) was observed, then the incident electron ^ - 


beam was converged on it (the least area illuminated 


a 





Fig. 2. 


by the electrons was a circle of about 0-01 mm. 
diameter), and was moved horizontally to the part 
of the mica to be observed having the desired thick- 
ness. Then the electric current through the pro- 
jection lens was switched off, and afterwards the 
electron diffraction pattern of one part of the mica 
(Fig. 1b) was observed. The thickness of each part 
of the mica was determined relatively by comparing 
the intensities of the transmitted electrons. 

In the case of a very thin crystal (about 400 ~ 
500 A.) an N-pattern with many missing diffracted 
points appeared (Fig. 2a). With increased thickness 
of the mica the electron diffraction pattern changes 
successively as follows: (1) a perfect N-pattern was 
first obtained (Fig. 16), (2) a pattern such as that 
shown in Fig. 2 b appeared next, (3) a pattern such as 
that shown in Fig. 2c was then obtained, and later, 
(4) a pattern such as Fig. 2d appeared. With still 
further increase in thickness of mica, a pattern as 
shown in Fig. 2a appeared again, after passing 
through the patterns of Figs. 2 c, b and then Fig. 16 
successively. In the case of mica having such thick- 
ness as this, Kikuchi-lines begin to appear; but 
where the crystal was so thick that many Kikuchi- 
lines would be expected to appear, it showed an 
N-pattern of spots as already observed. If there 
exists such interesting periodic changes in electron 
diffraction patterns with the increase in thickness of 
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mica, the pattern such as Fig. 26 
or c should be obtained in the case 
of a thicker mica than that in 
which the pattern of Fig. 2d ap- 
pears. As a matter of fact, such 
patterns were obtained in the case 
of mica so thick that the central 
spot shows pronounced halation. 

In the cases of bent crystals, 
all patterns were blurred through 


charging-up. By means of the 
condenser lens, two neighbouring 


parts of mica having different thick- 
nesses were observed independently, 
and then an electron diffraction 
pattern was taken by using full 
illumination of electrons to cover 
the two parts of the mica. In this 
case the pattern obtained was the 
same as the superposition of the 
two independent patterns. Accord- 
ingly, the above-mentioned patterns 
were not due to an imperfect 
crystal, but rather the original 
structure of the mica. The electron 
diffraction patterns obtained in this 
study were therefore analysed as 
follows. 

The pattern of Fig. 2b may be 
considered as due to two crystal 
layers which consist of a fundamental 
erystal and a crystal rotated by 
about 10°. The pattern of Fig. 2c 
would be due to a three-layer crystal 
group which consists of the funda- 
mental crystal and crystals rotated 
at about 10° and 20°. The pattern 
of Fig. 2d can also be explained 
as a four-layer crystal group con- 
sisting of the fundamental crystel 
and crystals rotated at the angle 
of about 10°, 20° and 30°. Further- 
more, diffracted points from the 
fundamental crystal and a second or a third crystal 
superposed on each other are very bright, and the 
diffracted points of incident and exit crystals are 
brighter than those of intermediate ones. If we assume 
from these observations that mica grows as strata 
which rotate at the angle of about 10° successively, 
the periodicity of electron diffraction pattern with 
thickness of mica can be explained; patterns such 
as those shown in Figs. 25, c and d indicate the 
existence of rotational slip, as already discussed by 
H. Wilman?, 

However, from the results of this experiment in 
which the degree of electron transmission was adopted 
as the parameter of thickness, it is still premature to 
give a conclusive judgment whether such a crystal 
growth is the natural habit of mica or not. More 
precise observations are therefore in process. I wish 
to thank Mr. S. Takahashi for his assistance. 


TADATOSI HrBI 


Research Institute for Scientific Measurements, 
'Tóhoku University, 
Sendai, Japan. 


1 For example, Kikuchi, S., Proe. Imp. Acad, Jap., 4, 271, 354 (1928). 
agg, W. L., Nature, 194, 125 (1929). 

? Wilman, H., Nature, 165, 321 (1950); Proc. Phys. Soc., A, 64, 329 
(1951) 
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Reversible Polarographic Reduction of 
Niobium 
THe polarographic reduction of mobum m 
concentrated hydrochloric acid}, and m oxalate and 
tartrate solutions (ref. 2 and Mrs. B Lamb, private 
communication), has been shown to be due to re- 
duction of Nb(V) to Nb(IV) Reductions m these 


media are, however, irreversible Recent studies on 
the precipitation of mobrum with tannic acid from 


FTECETTERTTTRRTTTERTTTIE 
DEIN 
aene 























Ma MLEPLLLLLLI 
FEN UNIO RR 
MERC ECHUAM 











Fig 1 


various complexing solutions (G. W C. Milner, G A. 
Barnett and A. A Smales, unpubhshed work) 1n this 
laboratory have indicated that niobrum forms com- 
plexes with malo, citric, lactic and ethylenediamme- 
tetra-acetac acids We have found polarographic steps 
corresponding to-the reduction of these complexes. 
The reduction of niobrum from solutions of the 
disodium salt of ethylenediamine-tetra-acetic acid 
produces polarographic steps (see Fig 1), at pH 3 05, 
Eull) = —0 609 V., E,,(2) = —1 05 V vs. the 
saturated calomel electrode. The second step coalesces 
with the hydrogen wave and is difficult to measure 
with conventional polarographic equipment The 
half-wave potential and reversibility (tested by 
measurement of the inverse slope of E agaist 
logis ?/(?à — 2) plot) of the first wave varies with oH. 


pH [EDTA] Ey: (1) Slope 
2 00 0 001 M —0 419 0 060 
3 05 01M —0 609 0 059 
8 20 01M —0 613 0 062 
3 40 01M —0 615 0 069 
8 60 OIM —0 657 0 072 
4 05 01M -—0 767 0 100 
4 76 01M —0 835 0 086 


(A slope of 0 059 corresponds to a reversible one-electron reduction ) 


Studies m solutions at pH 3 20 show that the 
1eight of the first wave 18 proportional to the niobium 
:'oncentration over the range 500-5 ugm [ml The 
^ecurrence of two peaks when the Barker square- 
wave polarograph ıs used confirms the reversib.hty 
of the electrode reactions’, for the height of the peaks 
»btained is smmilar to that obtained from a thallium 
iolution of the same molarity The fist of these 
veaks can be used as a measure of concentration and 
xtends the lmit at which niobrum can be measured 
o 0 1 pgm /ml. 

A fuller account of this work will be published 
dsewhere 

D. J FERRETT 
Q W. © MINER 
Analytical Chemistry Group, 
itomue Energy Research Establishment, 
Harwell, Berks Nov 18. 
Cozzi, D , and Vivarelli, S , Ricerca sev , 28, 2244 (1953) 
Elson, R E,J Amer Chem Soc "75, 4193 (1053) 
Ferrett, D J, and Milner, G W C, Analyst, [80, 132 (1955)] 
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Inefficiency of Diphenylpicrylhydrazyl 
as a Radical Scavenger 

In the quantitative study of a reaction proceeding 
by & radical mechanism, 16 1s of prime umportance 
to know accurately the rate of generation of radicals 
inthesystem For this purpose, «,«-diphenyl-8-pieryl- 
hydrazyl has been used as a radical scavenger This 
material 1s a free radical and has the structure 
(CgH,)aN.N.C,H,(NO,), It is stable itself but mter- 
acts with reactive radicals to 
give stable products, 15 has a 
strong purple colour and the rate 
of fadmg of this colour m solution 
has been used for measuring the 
rate of production of radicals in 
the solution. Provided that the 
concentration of «,«-diphenyl-B- 
picrylhydrazyl ıs not very small, 
the calculated rate of production 
of radicals 1s mdependent of its 
concentration. This result sug- 
gests that the scavenger captures 
all the radicals which are pro- 
duced 

Azo-w0-butyronitrSe is com- 
monly used as & source of free 
radicals, its decomposition can be represented as 


(CH;),C(CN).N :N.C(CN)(CH,), 2(CH;),C(ON) +N, 


The decomposition can be followed erther by measure- 
ment of the nitrogen evolved or by the use of 
«,«-diphenyl-8-picrylhydrazyl! The rate measured 
by the latter method is a hitle less than the rate 
measured from mitrogen evolution?. It appears that 
some of the radicals generated from the azo compound 
do not react with a,«-diphenyl-B-pierylhydrazyl but 
instead interact with one another to give stable 
products. Some of the papers presented at a recent 
meeting of the American Chemical Society dealt with 
this subject’. 

It has now been proved by a direct method that 
«,«-dipheny]-8-picrylhydrazyl does not react with 
all the radicals produced durmg the decomposition 
of azo-1so-butyromtrile m benzene solution If C. 
az0-2s0-butyronitrile 1s used, 16 1s possible to determme 
with accuracy the products resultmg from radicals 
escaping the scavenger A typical experiment can 
be summarized as follows. a mixture of 27 mgm 
MO.azo-:s9-butyronitrile and 39 2 mgm. «,«-diphenyl- 
6-picrylhydrazyl m 1 35 ml. benzene was kept at 60° 
for 16 hr im the complete absence of air, it was 
found afterwards that the solution contained 0 15 
mgm of tetramethylsucomodimtnle formed by the 
combmation of pairs of (CH,),C(CN) radicals If the 
velocity constant for the first-order decomposition of 
azo-2s0-butyronitrile at 60° 1s 1 20 x 10-5 sec -!, the 
calculated weight decomposed is 1 35 mgm Work 
on the decomposition of this substance in benzene 
and other mert solvents! shows that other products 
are also formed from the radicals, and that for & 
decomposition performed under the conditions of this 
experrment 015 mgm. tetramethylsucemodmiirile 
1s equivalent to 0 40 mgm azo-zso-butyronitrle. It 
appears, therefore, that the radicals from only 0 96 
mgm of the decomposed azo compound react with 
the nitrile, and that the scavenger reacts with only 
about 70 per cent of the radicals generated in the 
system. 

It is also found that, when the azo compound 1s 
decomposed m the presence of styrene, some of the 
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radicals are not used m mutiating polymenzation 
chams (unpublished results) The efficiency of mitra- 
tion 1s independent of the concentration of monomer 
1f its concentration is not small The failure of the 
scavenger and the monomer to capture all the radicals 
can be ascribed to a cage effect The radicals are 
generated in pairs and therefore ther direct inter- 
action 1s favoured. 

The actual mechanism of the reaction between 
a,¢-diphenyl-8-picrylhydrazyl and radicals is not 
certam? , but it 1s hoped to obtam evidence using the 
carbon-14 compound This material has been syn- 
thesized and will be used for seeking tbe various 
possible products 

Details of these and other experiments designed 
to study the action of radical scavengers will be pub- 
lished later I thank Prof H. W. Melville for his 
mterest in this work 


J C BEVINGTON 
Chemistry Department, 
University, 
Birmingham 15 
Nov 12. 


1 Bawn 0 E H, and Mellsh, S F, Trans Farad Soc, 47, 1216 
(19 


* Walhng, C, J Polymer Ses, 14, 214 (1954) 


? Meeting at New York in September 1954 of the Division of Polymer 
Chemistry of the American Chemical Society 


4 Bevington, J C, J Chem Soc, 3707 (1954) 
5 Wald, W, Die Farad Soc, 19, 127 (1952) 


Use of Triethylammonium Buffers in lon- 
Exchange Chromatography and 
Electrophoresis 


In preparative 1on-exchange chromatography or 
electrophoresis of mixtures of low-molecular non- 
volatile compounds, ıt 1s essential to use buffer salts 
that are easily removed Many methods have been 
employed or proposed for desaltmg. Of these, only 
evaporation of the buffer can, ın our opinion, be 
considered as entirely satisfactory, since 1t introduces 
no other operation than the one reqwred for the 
removal of the solvent The number of volatile 
buffers ın use so far is much limited, and those 
buffers do not meet all demands 

For some time, buffers made from triethylamme 
haye been used in ion-exchange chromatography 
and electrophoresis at this Institute Trimethyl- 
ammonium salts may serve the same purpose, but 
we have found the triethylammonium salts prefer- 
able since triethylamine, due to ris higher boiling 
point, 1s more convenient to handle and is easier to 
purify than is trimethylamme — Triethylammonium 
formate, acetate, bicarbonate and carbonate are 
all volatile and cover the approximate pH ranges 
3-6 and 7-12 In many respects these buffers are 
superior to all volatile buffers used so far (pynid- 
muum!, coludmium!? and ammonium? acetates and 
formates) They have the followmg advantages 
(1) They can be removed by lyophilization (2) Ultra- 
violet absorption can be measured without prior 
removal of the buffer (3) A number of reactions 
proceed without complications m the presence of these 
buffers Particularly noteworthy is the fact that little 
or no interference takes place in the nmhydrm reaction 
according to Moore and Stemt when aliquots of 
01-05 ml of column fractions are taken if the 
concentration of the amine is 0 1 N or less Much 
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larger amounts of the amme may cause too high 
blank values (possibly due to traces of impurities) 
Disturbing background colour also results on paper 
containing trethylammonium buffer when the 
paper is strongly heated (4) They are stable 
towards oxidation (colhdinmum salts are anodieally 
oxidized). 

It js obvious that much time and labour may be 
saved when these buffers can be used for fractionation 
of mixtures contammg both nmhydrm-positive and 
ultra-violet absorbing material Excellent fractiona- 
tions of mixtures of ammo-acids, m free and bound 
form, and purme and pyrimidine compounds have 
been obtamed on ‘Dowex 50’ by the use of tr- 
ethylammonrum formate and acetate 


JERKER PORATH 
Institute of Biochemistry, 
University of Uppsala 
Nov Il. 


! Michl, H, Mh Chem, 82, 489 (1951) 
t Newton, G G F, and Abraham, E P, Biochem J., 58 103 (1954) 


a Ho We E , Moore, S, and Stem, W H,J Bil Chem , 195, 669 


‘Moore, S, and Sten W H ,J Biol. Chem 176, 367 (1948) 


Preparation of Hexachlorocyclohexane with 
18-20 per cent Gamma-Isomer Content 


Iw Greece, hexachlorocyclohexane was first syn- 
thesized during 1948, by the chlormation of benzene 
in white demijohns im the presence of sunlight. This 
method was convenient due to the clear sky of the 
country. 

The hexachlorocyclohexane so prepared was exam- 
ined by La Clair's method, namely, rate of dehydro- 
chlormation at 0°C, and i6 was found that 1 
contained 8-10 per cent y-isomer 

It 1s well known that the msecticidal activity of 
hexachlorocyclohexane depends upon its content of 
Y-3somer, and for this reason we investigated the 
possibility of mecreasing the y-isomer content of our 
product Chlormations under different conditions 
were carried out, and ıt was found that when the 
chlorination took place ın yellow or red demyohns, 
instead of white ones, the product contamed 18- 
20 per cent y-isomer This merease m y-isomer con- 
tent 1s attributed to selective chlormation favourmg 
the formation of the y-isomer 

The chlormation of benzene m monochromatic hght 
must be further investigated m order to find out the 
real reason for the formation of hexachlorocyelo- 
hexane with higher y-1somer content Aiming at the 
commercial production of hexachlorocyclohexane on 
a higher scale, we carried out the chlormation of 
benzene inside closed Pfaudler vessels, using fluores- 
cent lamps and different temperatures From this 
work it was found that if the chlormation of benzene 
was carried out ab a temperature of 35—45? C and 
mercury radiation 2537 A with a fluorescent sub- 
stance (the lamp contams argon under 8 mm 
mercury pressure), zinc orthosilicate (for green light) 
and calcrum tungstate (for blue light), then the 
product formed contams 18-20 per cent y-:s0mer 


Mrrrrapss N. VARNAVAS 


Department of Organic Chemustry, 
N. Canellopoulos Institute, 
Piraeus 
Oct 5. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, March 14 


BRITISH SOCIETY FOR THE HISTORY OF SCIENOE, PHILOSOPHY OF 
ScIENCE GROUP (in the Joint Staff Common Room, University College, 
Gower Street, London, W C 1), a& 430p m — Annual General Meeting 
5 n pm-—Mr B A Farrell ‘Scientific Method and Understanding 
of Persons" 


UNIVERSITY OF LONDON (m the Anatomy Theatre, University 
College, Gower Street, London, W C1), at 5 30 pm —Prof T 
Cherry (Melbourne) “Fact and Fiction in Elementary Dynamics” * 

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY (in the 
Reynolds Wall, College of Technology, Manchester), ab 5 45 pm — 
Prof H N Rydon “The Structure of the Proteins" 

ROYAL SOCIETY oF ARTS (at John Adam Street, Adelphi London, 
WC2) at 6 pm —Prof Hugn Ford “Tensile Properties” — (First 
of three Cantor Lectures on “The Mechanical Properties of Metals" ) 

INSTITUTION OF  ELEOTRICAL ENGINEERS, LONDON STUDENTS’ 
SECTION (jomt meeting with the ASSOCIATION OF LONDON GRADUATES 
AND STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS and the 
LONDON GRADUATES’ SECTION of the INSTITUTION OF MECHANICAL 
ENGINEERS, at the Institution of Civil Engineers, Great George Street, 
London, S W 1), at 630 pm--Sir Miles Thomas, DFC “Aur 
Transportation” 


Tuesday, March 15 


INSTITUTE OF PHYSICS, ELECTRONICS GROUP (at 47 Belgrave 
Square, London, S W 1), at 530 pm —Annual General Meeting, 
followed by Dr G F J Garlick “The Luminescence of Solids in 
the Infra-Red Region" 

INSTITUTION OF CHEMICAL ENGINEERS (joint meeting with the 
CHEMICAL ENGINEERING GROUP, SOCIETY OF CHEMICAL INDUSTRY, 
at the Geological Society, Burlington House, Piccadilly, London, 
W 1), at 630 pm—Scienfific Papers 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, West- 
minster, London, S W 1), at 530 pm —WMr Jack Robertshaw and 
Mr P D Brown “Geophysteal Methods of Exploration and their 
Application to Civil Engineering Problems" 

INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, London, W C2), at 530 pm —Dr J © West and 
Mr J Douce “The Mechanism of Sub-harmonic Generation in à 
Feedback System”, Dr J C West and Mr P N Nikiforuk ‘The 
Transient Behaviour of Remote-Position-Control Systems with a 
Hard Spring Non-linear Characteristic” 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W C 2), 
at 530 pm-—Sir Frederic Bartlett, F R > “The Man and the 
Weapons” ~ (Further lecture on March 22) 

UNIVERSITY OF LONDON (in the Anatomy Theatre, Universit: 
College, Gower Street, London, W C » at 530 pm —Prof 
Russell “The Importance of Human Communication in Industry” * 

BRITISH ORNITHOLOGISTS’ UNION (in the Meeting Room of the 
Offices of the Zoological Society of London, Regent's Park, London, 
NW1) at 6 pm-—Annual General Meeting 


Tuesday, March [5—Thursday, March 17 


OIL AND COLOUR CHEMISTS’ ASSOCIATION (at the Royal Horti- 
cultural Society’s Old Hall, Vincent Square, London, S W 1)— 
Seventh Techmcal Exhibition * 


Wednesday, March 16 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 pm —Mr A A Day, Dr M N Will, Mr A 8 
Laughton and Mr J C Swallow ‘Seismic Prospecting 1n the Western 
Approaches of the English Channel”, Dr D W Powell “Gravity 
and Magnetic Anomalies in North Wales" (Paper will be read by Dr 
D H Griffiths) * 

ROYAL METEOROLOGICAL SOCIETY (at 49 Cromwell Road, South 
Kensington, London, S W 7), at 5 p m —Scientiflc Papers * 

ROYAL STATISTICAL SoOIETY (at the London School of Hygiene 
and Tropical Medicine, Keppel Street» London, W C 1), at 5 15 pm — 
us B Cox “Some Statistical Methods connected with Series 
of Events” 


INSTITUTION OF ELECTRICAL ENGINEERS, SUPPLY SECTION (at 
Savov Place, London, W C 2), a£ 580 pm —Mr R T Rushall and 
Mr J S Simons “An Examination of High-Voltage DC Testing 
Applied to Large Stator Windings” 

ROYAL MICROSCOPICAL SOCIETY (at Tavistock House, South, 
Tavistock Square, London, W C 1), at 630 pm —Mr E H Leach 
“Retinal Structure and Colour Vision” 


INSTITUTION OF THE RUBBER INDUSTRY, NORTH EASTERN SEOTION 
(joint meeting with the PLASTICS INSTITUTE and the ROYAL INSTITUTE 
OF CHEMISTRY, in the Chemistry Lecture Theatre, King's College, 
Neweastle-upon-Tyne), at 630 pm —Dr A  Charlesby “The 
Effects of High Energy Radiations on Rubber and Plastics" 

SOOIETY FOR ANALYTICAL CHEMISTRY, MIOROCHEMISTRY GROUP 
qin the Restaurant Room of “The Feathers’, Tudor Street, London, 
EC 4), at 630 pm-—Discussion on “The Direct Determination of 
Oxygen ın Organic Substances” 

Society OF CHEMICAL INDUSTRY, LONDON SECTION (joint meeting 
with the LONDON SECTION of the ROYAL INSTITUTE OF CHEMISTRY, 
in the Chennstry Lecture Theatre, King’s College, Strand, London, 
woe at 630 pm-—Dr H Baines “Recent Advances in Photo- 
graphy” 
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Thursday, March 17 


RovaAL Society (at Burlington House, Piccadilly, London, W 1), 
at 415 pm —Meeting for Election of Fellows 4 30 pm-—Prof M J 
Lighthll, FRS, and Mr G Whitham ‘Kimematic Waves 1 
Flood Movement in Long Rivers 2% A Theory of Traffic Flow on 
Long Crowded Roads” 


INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society of London, Burlington House, Piccadilly, London, W 1), at 
5 pm —Mr J J Brummer “The Geology of the Roan Antelope 
Orebody", Mr J H Sinclar “Handling Ore and Waste at Irwin 
Shaft, Roan Antelope Copper Mine” 


LINNEAN Society OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 p m —Meeting on “Chemical Analysis in Ecology 
llustrated from Lake Distnet Tarns and Lakes" Mr F J E 
Mackereth ‘Chemical Differences", Dr J W G Lund “Algal 
Differences" , Dr T T Macan ‘Faunistic Differences" (Freshwater 
Biological Association) 


UNIVERSITY OF LONDON (at University College Hospital Medical 
School, London, WC 1), at 6 pm —Dr Honor Fell “The Response 
of Organs m Culture to Environmental Influences" * 

ROYAL AERONAUTICAL SOCIETY (at the Institution of Mechanical 
Engineers, 1 Birdcage Walk, London, S W 1), at 6 pm —Afonsieur 
Georges Herel ‘Making Aeroplanes Independent of Runways” 
(Eighth Lows Bleriot Lecture) 


SOCIETY OF CHEMICAL INDUSTRY, ROAD AND BUILDING MATERIALS 
GROUP (in the Lecture Hall of the Institution of Structural Engmeers, 
11 Upper Belgrave Street, London, S W 1), at 6 pm—Dr J W 
Jeffery “The Practical Impheations of Fundamental Research on 
Cement Hydration” 

SOCIETY oF CHEMICAL INDUSTRY, MICROBIOLOGY GROUP (in the 
Large Hall of the Medieal Society of London, 11 Chandos Street, 
London, W 1), at 615 pm —Dr M Lumb “The Lesser Known 
Antibiotics" 

BRITISH GLacIloLOGICAL SocrETY (at Bedford College, Regents 
Park, London, N W 1), ab 730 pm—Mr P D Bard — "Glacier 
Exploration in Arctic Canada" 


CHEMICAL SOCIETY (at Burlington House, Piccadilly, London, W 1), 
at 780 pm-—Prof E L Hist, FRS “Some Problems m the 
Chemistry of the Hemucelluloses” (Pedler Lecture) 


Royan Socinry or TROPICAL MEDICINE AND HYGIENE (at the 
Royal Army Medical College, Millbank, London, S W 1), at 730 pm 
—Laboratory Meeting 


Friday, March 18 


SOCIETY FOR WATER TREATMENT AND EXAMINATION (at the Main 
Offices of the Metropolitan Water Board, Rosebery Avenue, London, 
BO 1), at 9 30 a m —Annual General Meeting, followed by Scientific 

apers 

INSTITUTION OF MECHANICAL ENGINEERS (at 1 Birdcage Walk, 
London, S W 1), at 530 pm —Annual General Meeting 


ASILIB (at the Roval Society of Arts, S John Adam Street, Adelphi, 
London, W C2), at 6 pm —Diseussion on “Recent Developments in 
the Universal Decimal Classification”, led by Mr G A Lloyd 


SOCIETY OF CHEMICAL INDUSTRY, FINE CHEMICALS GROUP (at the 
Westminster Medical School, 17 Horsefeiry Road, London, S W 1), 
at 6 pm —Duiscussion on “Chemical Aspects of Thyrotoxicosis” 


BRITISH SOOTY FOR THE HISTORY OF SCIENCE, PHILOSOPHY OF 
SCIENCE GROUP--NORTHERN BRANOH (in the University Staff House, 
The University, Manchester), at 7 p m —Dr Joseph Needham, F RS — 
“China’s Philosophia Perennis, Organic Naturalism” 


Saturday, March 19 
BIOCHFMICcAL Socrety (at University College, Gower Street, Lon- 
don, WC1), at 1045 am —Annual General Meeting, followed by 
Seventific Papers 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the followmg appointments on or 
before the dates mentioned 

RESEARCH ASSISTANTS (2) (with a good honours degree 1n physics 
or physical chemistry) IN THE DEPARTMENT OF MINING—The Registrar, 
The University, Leeds 2 (March 18) 

Serentist, Grade 3 (with a good honours degree, or equivalent 
qualification in à science subject, and preferably with a sound back- 
ground in geology and chemustry), at the Coal Survey Laboratory, 
Cardiff, for work which includes the preparation of detailed reports 
on the structure and physical and chemical properties of coal seams 
of South Wales, Bristol and Somerset, and Forest of Dean coalflelds— 
The National Coal Board, Establishments (Personnel) Hobart House, 
Grosvenor Place, London, S W1, quoting TT/932 (March 18) 

ASSISTANT EXPERIMENTAL OFFICER (with GCE (advanced) or a 
degree in botany or equivalent qualification) IN THE UNIT OF PLANT 
NUTRITION, Agricultural Research Couned, Long Ashton, to assist 
in investigations on the effects of micro-nutrient elements on the 
growth of higher plants-—The Secretary, Research Station, Long 
Ashton, Bristol (March 19) 

ASSISTANT (with an honours degree in chemustry or equivalent 
qualification, and preferably with teaching and/or industrial experience) 
af the College of Further Education, to teach chemistry up to final 
degree standard— The Director of Education, Education Office, 
E:eanor Street, Grimsby (March 19) 

SorENTIFIO OFFICERS (with a first- or second-class honours degree 
or equivalent in mathematics or mathematical physics) at the Royal 
Aircraft Establishment, Farnborough, Hants, for research and de- 
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velopment on targets for guided weapons—The Ministry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S W 1, quoting A 36/5A (March 19) 

RESEARCH ASSISTANT (with a good degree 1n mining, engineering or 
pure science) TO THE PROFESSOR OF MINING-—~The Registrar, The 
University, Sheffield (March 26) 

ASSISTANT LECTURER (preferably with interests in apphed mathe- 
matıcs) IN THE DEPARTMENT OF MATHEMATICS—The Secretary, Uni- 
versity College London, Gower Street, London, W C 1 (March 28) 

LECTURLRS (2) ON PuHyslonogy—The Registrar, King’s College, 
Strand, London, W C 2 (March 28) 

HEAD OF THE DEPARTMENT OF ENTOMOLOGY—The Secretary, 
Rothamsted Experimental Station, Harpenden, Herts (March 31) 

LECTURER IN ELECTRICAL ENGINEERING—The Registrar, The 
University, Birmingham 15 (March 31) 

PRINCIPAL SOIENTIFIO OFFICER (with an honours degree in botany 
or agricultural botany, and research experience) to act as head of a 
department conducting research on the ecology and improvement of 
hil vegetation and on grassland agronomy on hill farms—The 
Secretary, Hill Farming Research Organization, Broomhouse Drive, 
Edinburgh 11 (March 31) 

SENIOR LECTURER (graduate in science or technology and with 
extensive research experience with fibres} IN PAPER-MAKING TEOH- 
NotoGy Tie Registrar, College of Technology, Manchester (March 


CHEMICAL PATHOLOGIST to the Hospital and LECTURER LY CHEMICAL 
PATHOLOGY to the Medical College—The Clerk to the Governors, 
St Bartholomew's Hospital, London, E C1 (April 1) 

ASSISTANT LECTURER Or LECTURER IN THE DEPARTMENT OF ZOOLOGY 
—The Registrar, The Univermty, Liverpool (April 2) 

CHAIR OF APPLIED MATHEMATICS—The Registrar, The University, 
Sheffield 10 (April 2) 

LECTURER IN EDUOATIONAL PsYoHoLoGv—rhe Registrar, The 
University, Liverpool (April 2) 

RESEARCH OFFICER (with a university honours degree or higher 
qualifications with chemistry as a major subject) IN THE DIVISION OF 
Forest Propvors, Commonwealth Scientific and Industrial Research 
Organization, S Melbourne, to carry out fundamental and applied 
research in various chemical aspects of wood preservation against 
fungi, termites, borers and marine organisms, etc —Chief Scientific 
Liaison Officer, Australian Scientific Liaison Office, Africa House, 
Kingsway, London, W C 2 (April 2) 

LECTURER (Grade 2) or ASSISTANT LECTURER IN MATHEMATICS 
at University College, Ibadan—-The Secretary, Inter-University 
Dr for he Education Overseas, 1 Gordon Square, London, 

pri 

LECTURER IN BIOCHEMISTRY at the University of Sydney, Australia 
+The Secretary, Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, W C 1 (April 9) 

SENIOR TECHNICAL OFFIOER or PRINCIPAL TEOHNIOAL OFFICER (with 
a university degree in science or equivalent qualifications, and ex- 
perience in the collection of samples and the complete analysis of coal) 
IN THE Coal RESEARCH SECTION, Commonwealth Scientific and In- 
dustrial Research Organization, North Ryde, New South Wales, 
Australia, to supervise the collection, preparation, testing and chem- 
ical analyses of coal samples in connexion with the Section's survey 
of the physical and chemical properties of Australian coals—Chief 
Scientific Liaison Officer, Australian Scientific Liaison Office, África 
House Kingsway London, W C 2, quoting 480/152 (April 9) 

ASSISTANT LECTURER (preferably with an interest in the geography 
of tropical regions and/or economie geography) IN GEOGRAPHY—The 
eee University College London, Gower Street, London, W C1 

prr 

RESEAROH FELLOW IN THE DEPARTMENT OF GEOGRAPHY, Australian 
National University, Canberra— The Secretary, Association of Univer- 
sities of the British Commonwealth, 5 Gordon Sonare, London, W C1 
(Australia, April 15) 

ASSISTANT BIOCHEMIST (with a BSc degree with honours 1n chem- 
istry or biochemistry) IN THE, GROUP PATHOLOGY LABORATORY— 
The Administrative Officer, Withington Hospital, Manchester 20 

ASSISTANT CONSERVATOR (with a degzee ın forestry, and preferably 
under 40 years of age) or FORESTS, Cyprus—The Director of Recruit- 
nient, Colonial Office, Sanctuary Buildings, Great Smith Street, 
London, S W 1, quoting BCD 61/17/01 

ASSISTANT LECTURER IN AGRICULTURAL BOTANY-—Tho Bursar, 
Royal Agricultural College, Cirencester Glos 

ASSISTANT LEOTURER IN GEOLOGY—The Registrar, The University, 
Nottingham 

LABORATORY TECHNICIAN (with experience and skill in general 
bacteriological methods, and preferably with special experience in 
methods applicable to studies on viruses and tissue culture work)— 
The Secretary, The Foot-and-Mouth Disease Research Institute, 
Pirbright, Surrey 

Lecturer (Grade B) IN Puysios—The Clerk to the Governing 
Body, Battersea Polvtechnic, London, S W 11 

LECTURER IN MECHANICAL ENGINEERING, with special reference to 
the rubber and plastic industries—National College of Rubber Tech- 
nology, Northern Polytechnic, Holloway, London, N 7 

PnRYsIOIST (with a degree in physics and preferably some industrial 
Or research experience) IN THE FLUID DYNAMIOS SECTION of the 
Physics Department in the Association's Laboratones in London, for 
work mainly on the treatment of gases and aerosols— The Personnel 
Officer, British Iron and Steel Research Association, 11 Park Lane, 
London, W 1, quoting “Fluid Dynamics” 

RESEAROH ASSISTANT (with a good techmical qualification or seilen- 
tific training, and preferably some experience of vacuum technique 
or electronics) IN THE RESEARCH LABORATORY ON THE PHYSICS AND 
CHEMISTRY OF SURFACES, for work involving the maintenance, applica- 
tion and development of an electron microscope and diffraction camera, 
used in the research programme of the laboratory—The Secretary, 
PCS Laboratory, Department of Physical Chemistry, Free School 
Lane, Cambridge 

SENIOR LECTURER IN GEOLOGY, specializing m Stratigraphy- 
TANI Ehe Dean, College of Arts and Sciences, Baghdad, 

raq 
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REPORTS and other PUBLICATIONS 


(not included vn the monthly Books Supplement) 


Great Britain and Ireland 


AirMinistry Meteorological Office Handbook of Weather Messages 
Part3 Coding, Decoding and Plotting Second edition Pp vu--115 
(MO 510c) (London H M Stationery Office, 1954) 4s 0d net [2112 

Privy Council Medical Research Council Memorandum No 30 
The Use of Trilene by Midwives By the Committee on Analgesia 1n 
Midwifery Pp vı+34 (London HM Stationery Office, ud 

8 ne 

Forestry Commission Forest Record No 29 The Use of Forest 
Produce tn Sea and River Defence in England and Wales By J R 
Aaron Pp 20 1s 6d net Bulletin No 22 Experiments in Tree 
Planting on Peat By J W L Zehetmayr Pp w+110+16 plates 
10s net Report on Forest Research for the year ending March, 1953 
Fp tiero plates 53 net (London HM Stationery omo 

The Health of the School Child Report of the Chref Medical Officer 
of the Ministry of Education for the vears 1952 and 1953 Pp 150 
(London HM Stationery Office, 1954 ) 5s net 2112 

Luminescenee, with particular reference to Inorganic Phosphors 
(A symposium held by the Electronics Group of the Institute of Physies 
at the Cavendish Laboratory, Cambridge, from the 7 to 10 April, 1954 ) 
(Bruvsh Journal of Applied Physws Supplement No 4) Pp 
1¥+120+{iv (London Institute of Physics, 1954) 25s [2112 

Ministry of Education Early Leaving a Report of the Central 
Advisory Council for Education (England) Pp vi+99 (London 
HM Stationery Office, 1954) 3s 8d net [2312 

Air Ministrv Meteorological Office Geophvsical Memoirs No 93 
Vanation of Wind with Time and Distance By C S Durst Pp 32 
(M O 584a ) (London HM Stationery Office, 1954 ) 4s 6d net [2312 


Other Countries 


Pontificia Academia Scienfiarum Senpta Varna No 11 Em 
Vorschlag zur Empirischen Reduktion von Spektralverteilungen , Von 
Joseph Junkes SJ Pp 240 Scripta Varia No 12 Semaine d'Étude 
sur le Probléme des Microséismes Pp xlvi+417+5 plates (Citta del 
Vaticano Pontificia Academia Scientiarum, 1952 1712 

Pontificia Academia Scientiarum. Commeutationes Anno 15, Vol 
15 No 1 Intorno alla Costituzione e alla Genes di Piede Mal- 
formazioni Teratologiche del Piede di Anodonta mutabihs Clessin Di 
Carlo Piersant: Pp 28+15 plates No 2 Fenomenologia e Inter- 

retazione di After-effects nella Cinestesia Di Leonardo Ancona 
Pp 29-72 No 3 Alum Aspett di Psicologia di Gruppo in un Am- 
biente di Lavoro Industrale Di Franca Magistrett: Pp 73-124 No 
4 Adattamento Italiano del Reattivo Wechsler-Bellevue per la Valu- 
tazione dell’ Intelligenza Di Marcello Cesa-Bianchi e Angelo Perugia 
Pp 125-192 No 5 Studio su Alcuni Aspetti della Frustrazione 
Sociale Di Franca Magistretài Pp 193-232 (Città del Vaticano 

Pontificia Academia Scientiarum, 1051-1953 ) [211 

Anuano del Observatorio Astronomico de Madrid, para 1955 
4994-2 plates (Madrid Observatorio Astronomico, 1954) 40 
pesetas [2112 

American Association for the Advancement of Science, and Par- 
ticpating Affiliated and Associated Societies General Program- 
Directory of the Berkeley Meeting (The 121st Meeting of the Associa- 
tion—the Annual Meeting for the year 1954, held on the Campus of 
the University of California, December 26-31, 1054) Pp 420 (Wash- 
ington, DC American Association for the Advancement of Soreness 
1954 ) 

Arbeitsgemeinschaft fur Forschung des Landes Nordrhein-Westfalen 
Heft 38 Kybernetik die Beziehung zwischen Mensch und Maschine 
Von Dr E Cohn Cherry Dokumentation und mechanisches Ge- 
düchtnis zur Frage der Ökonomie der geistigen Arbeit Von Prof Dr 
Erich Pietsch Pp 96 (Koln und Opladen Westdeutscher Verlag, 
1954) 720 D marks [2112 

Pontificia Academia Scientiarum. Commentationes Anno 16, Vol 
16, No 2 Anahs Elettroncustica della Voce Cantata Di A Gamelh 
G Sacerdote e G Bellusai Pp 21-44+19 plates (Città del Vaticano 
Pontificia Academia Scientiarum, 1954 ) [2112 

Rukslandbouwhogeschool Zesde Jaarlijks Symposium over Phyto- 

harmacie, 4 Me1 1954 (Overgedrukt uit “Mededelingen van de Land- 
Pouwhoseschool en de Opzoekingsstations van de Staat te Gent” 1954, 
Band19 Nr 3) u+811-602 (Gent Coupure Links, 1954 ) [2112 

FAO Nutritional Studies No 13 Síndrome Policarencial Infantil 
(Kwashiorkor) and Its Prevention m Central America By Dr Marcel 
Autret and Dr Moise Behar Pp vi--81-F6 plates (Rome Food and 
jenes Organization of the United Nations, 1954) 1 Mt 

8 Z 

Umwversity of Ilinois—Department of Mining and Metallurgica 
Engineering Shore Scleroscope Hardness Tests Made on Mohs’ Scale 
Minerals from Tale to Quartz, inclusive By Bruce W Gubert Pp 21 
(Urbana, Ill University of Ilinois, 1954 (211% 

South Australia Institute of Medical and Veterinary ae 
p 


Pp v+36 An Electronic Wavi 
Spectrum Analyzer and Its Use in Engineering Problems Pp 1v+91 
T) aa DO Beach Erosion Board, Corps of Tu 

211: 
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Radiobiology Symposium 1934 


Edited by Professor Z M BACQ, University of Liège, and P ALEXANDER, Ph D , Chester Beatty 
Research Institute 


This volume contains the papers which were presented at the meeting held in Liège in August-September, 
1954, together with the discussions which arose from them The meeting was attended by scientists from 
twelve countríes, and the majority of the papers report new experimental work Price 605 


Fundamentals of Badiobiology 


By Professor Z M BACQ, University of Liège, and P ALEXANDER, Ph D , Chester Beatty Research 
nstitute, 


This book, written by a biologist and a physical chemist 1n collaboration, presents a balanced and 
coherent account of our present state of knowledge of radiobiology The importance of the subject for 
radiotherapists using radiation 1n the treatment of cancer, the necessity of avoiding the hazards to the 
health of the community in this age of nuclear fission, and the value of radiation in fundamental research 
on the cell have caused a great increase of late years in the number of those engaged in radiobiology, 
and this number 1s rapidly increasing This survey of the field as a whole therefore appears at an 
opportune tune It will enable the specialist to assimilate developments in fields adjacent to his own and 
appreciate their possible effects on his particular work, and will provide those newly entering the field 
with a guide and an assessment of the present state of research Price 40s 


BUTTERWORTHS SCIENTIFIC PUBLICATIONS 
88 KINGSWAY LONDON W.C.2 








The Policy for Children | | L- LIGHT & CO. LTD. 


£12 a year invested for a child will 


Latest additions to our Itst— 


Ally! glycidyl ether 75]-H 
provide benefits at age 18, 21, or 25. Allyl phenyl ether (C;H;O CH; CH CH;) 6l/-H 
: Atrolactic acid (I-phenyl-lactic acid) I-G 
The investment may be made by «a Bis (trifluoromethyl) benzene 38/- H 
‘ Bitolylene di-1so cyanate 32/- H 
parent or friend. Bixin (norbixin eth ester) 49]- G 
f 9 e 
e.g. li the mvestment is begun within two CBee SK y de: 7o) BED 
months of birth ıt will provide, at age 21, £323 m-Bromobenzaldehyde 45/- D 
m cash, or a life policy for £1,656. p-Bromobenzaldehyde 51/- D 
D-Carvone (A ?,8-p-menthadienone-6) 56[-H . 
p-Chloro-benzyl cyanide 22/-H -` 
DL-p-Chloro-phenylalanine 42|- G 
6-Chloro-pyridine-3-carboxylic acid 26/~D 
p-Chloro-thiophenol 48/- H 
Crotyl alcohol (l-hydroxy-2-butylene) 30/- D 
N-Crotyl aniline 31/-D 
Crotyl bromide 30/- D 
cyclo-Hexane-l, 3-diol (hexahydroresor- 
cinol) 10/-D 
2-cyclo-Hexenone 64/-D 
. . cycloPentadecanone (exaltone) 22/-G 
e quita e lie 1,2-Diamino-naphthalene 28/- D 
Dianisidine di-isocyanate 32/- H 
. 5,5’ - Dibromo -2,2/ - dihydroxybenzil (di- 
ssurance society bromsalte) 38/-D 
I ,3-Difluoro-4,6-dinitrobenzene I6j- D 
(founded 1762) 
POYLE TRADING ESTATE, COLNBROOK 
19, Coleman Street, London, E C.2, near SLOUGH . BUCKS . ENGLAND 
No shareholders No commission. Telephone * Colnbrook 262/3 
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LECTURES AND COURSES 


CHELSEA POLYTECHNIC 
MANRESA ROAD, $W 3 
(Telephone FLAxman 5747) 

Full-time courses and part-time day and evening 
courses are arranged in biology, botany, chem- 
istry, geology, mathematics, physics, physiology, 
zoology, in preparation for the preliminary (nter- 
mediate) science examination and the BSc 
general degree of the University of London for 
internal and external students, and for professional 
examinations Full-time or part-tüme courses are 
also held for the BSc internal special or honours 
degrees in botany, chemistry (full-time only) 
geology, mathematics, pharmacy, physics, physi- 
ology (evening only) and zoology Facilitres are 
provided for research and postgtaduate study 
and short courses of lectures are held on special 
topics — Full-time courses are arranged for pro- 
fessional qualifications m pharmacy and chir- 
opody There are special evening courses in 
food and drugs, gemmology, industrial mucro- 
biology, and surgical technicians’ work 

Applications for enrolment for the Session 
1955-6 may now be made on forms to be obtained 
from the Principal 


OFFICIAL, APPOINTMENTS 


THe engagement of persons answering these 
advertisements must be made through a Local 
Office of the Mintstry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive, unless he or she, or the employment, 
Is eXcepted from the provisions of the Notification 
of Vacancies Order, 1952 


COMMONWEALTH of AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION 
APPOINTMENT OF SENIOR BIOCHEMIST 
DIVISION OF PLANT INDUSTRY 
The Division. of Plant Industry proposes to 
appoint a leader for its research team in 
biochemistry which at present consists of seven 
research and technical officers The appointee 1s 
to 1eorgamize and develop a research programme 
1n fields of celevance to basic problems of plant 
growth There will be opportunities for collabora- 
uve research with workers in physiology, mucro- 
biology and genetics The appointee will be 
stationed at the mam laboratories in Canberra 
Salary Dependent on qualifications and experi- 
ence, commencing salary will be determined with- 
in the range of Principal Research Officer, 
£A 2,228 to £A 2,588, £A 90 increments, subject to 
efficiency review at £A 2,408 or Senior Principal 
Research Officer, £A 2,678 to £A 3,000 (three 
salary steps) subject to efficiency review at 
£A 2,678 Note The above salanes refer to a 
male appointee The appointment will be condi- 
tional on a satisfactory medical examination The 
appointee may be granted superannuation privi- 
leges Fares to Australia (including those of wife 

aud family) will be paid ` 

Applications, stating full name, place, date and 
year of birth, marital state, nationality, present 
employment, particulars of qualifications and ex- 
perience, and of war service, if any, accompanied 
by the names and addresses of two persons willing 
to act as referees, 1f required and by copies of 
not more than four testimonials, should reach the 
undersigned not later than April 9, 1955 The 
Chief of the Division of Plant Industry, Dr O H 
Frankel FRS, will be arriving m England in 
the middie of April 

W IVES, 


Chief Scientific Liaison Officer 
Australian Scientific Liaison Office 
Africa House, 
Kingsway, London, WC 2 


CIVIL SERVICE COMMISSION 
DUBLIN 

VACANCIES FOR ESTABLISHED CHEMISTS 

Salary scale (Man) £485 to £1,118 Two 
vacancies at Johnstown Castle Agricultural College 
(under Department of Agriculture), for persons 
under 40 years with an honours university degree 
if chemistry or biochemistry, or an equivalent 
academic qualhfication, and one vacancy in the 
State laboratory for a person under 35 years with 
an honours university degree in chemistry or an 
equivalent academic qualification , and satisfactory 
experience of analytical or research work in a 
chemical laboratory Extensions of either age- 
limit m certain cases 

Application forms and further particulars from 
the Secretary, Civil Service Commission, 45 Upper 
O'Connell Street, Dublin Latest date for receiv- 
ing completed application forms, March 22, 1955 
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COMMONWEALTH of AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION 
APPOINTMENT OF HEAD OF CHEMISTRY/ 

PHYSIOLOGY GROUP 
DIVISION OF PLANT INDUSTRY 

The Division of- Plant Industry 1s responsible 
for research into the problems basic to plant 
growth and production im Australa Its 
Chem:stry/ Physiology Group conducts investiga- 
tons m plant physiology, biochemistry, plant 
chemistry and related disciplines The Division 
now proposes to appoint as leader for this Group 
a scientist. distmguished in one of its fields oi 
interest and invites applications or inquiries 
There will be opportunities for collaboration with 
other Groups in the Division engaged im research 
in a variety of biological fields, and it is hoped 
that the appointee in this and other ways will 
contribute leadership and inspiration for the re- 
searches of the Division as a whole There will 
be ample opportunities for personal research The 
Division maintains close contact with research jn 
Australian universities The appoimtee will be 
stationed at the main laboratories in Canberra 
Salary The commencing salary will be determined 
within the range of Senior Principal Research 
Officer, £A 2,678 to £A 3,000 (three salary steps) 
subject to efficiency review at £A 2,678 or Chief 
Research Officer, Grade 1, £A 3,200, Grade 2, 
£A 3,400 The appointment will be conditional 
on a satisfactory medical examination. The ap- 
pointee may be granted superannuation privileges 
Faies to Australia (including those of wife and 
family) will be paid 

Applications stating full name, place, date and 
year of birth, marital state, nationality, present 
employment, particulars of qualifications and ex- 
perience, and of war service, if any, accompanied 
by copies of not more than four testimonials and 
the names and addresses of at least two persons 
willing to act as referees, 1f required, should reach 
the undersigned not later than April 9, 1955 The 
Chief of the Division of Plant Irdustry, Dr O H 
Frankel, FRS, will be arriving in England in 
the middle of April 

W IVES, 


Chief Scientific. Liaison Officer 
Australian Scientific Liarson Office, 
Africa House, 
Kingsway, London W C2 


UNIVERSITY COLLEGE OF 


KHARTOUM 
SUDAN 

Applications are invited for (1) Readership 
and/or Senior Lectureship in Mechanical Engin- 
eering (2) Lectureship or Assistant Lectureship 
in Mechanical Engineering (3) Senior Lecture- 
ship, Lectureship or Assistant Lectureship in 
Civi Engineering or Surveying Salarles Reader 
£E 2,170 per annum, Senior Lecturer £E 1,600 by 
£E75 to £E1,975 per annum, Lecturer £E 1,150 
by ££ 75 to £E 1,675 per annum, Assistant Lec- 
turer £E 1,000 by ££ 75 to ££ 1,150 per annum 
Point of entry according to qualifications and ex- 
perence Cost of living allowance now approxi- 
mately ££ 150 per annum Outfit allowance £50 
on first appointment Passages for appointee and 
family on appointment, termination and leave 
(each long vacation after first) Appointment on 
contract for three to seven years (renewable) with 
bonus on completion (one month's salary for each 
year of service) No income tax at present pay- 
able in Sudan 

Detailed applications (eight copies, naming 
three referees, to be received by April 7, by Secre- 
tary, Inter-University Council, 1 Gordon Square, 
London, WC 1, from whom further information 
may be obtained 


SOUTH-WEST ESSEX TECHNICAL 


COLLEGE 
AND SCHOOL OF ART 
Forest Road, Walthamstow, E 17 
The Governors invite applications for two Re- 
search Assistantships m Physical Chemistry, one 
to begin immediately, and the otber 1n September, 
1955  Stpend £350 per annum Candidates will 
be expected to prepare for a higher degree 
Applications by letter shouid be made to the 
Clerk to the Governors at the College 


UNIVERSITY COLLEGE LONDON (GOWER 
Street, WC 1) requires Assistant Lecturer in De- 
partment of Mathematics, preference will be 
given to apphcants whose interests are m applied 
mathematics Duties to commence October 1, 
1955 Salary £600 to £700 per annum, according 
to qualifications and experience Superannuation 
and family allowance —Applications, to be re- 
ceived by March 28, should be sent to the Secre- 
tary from whom further particulars may be 
obtained 





COMMONWEALTH of AUSTRALI 


APPOINTMENT NO 370/90 OF PHYSICI 
OR METALLURGIST THREE-YEAR PERIC 
DIVISION OF TRIBOPHYSICS 

The Commonwealth Scientific and Industr 
Research Organization invites applications frc 
physicists or metallurgists for appomtment to 
position of Research Officer to work with t 
solid state group of the Division of Tribophys: 
located at the Umversity of Melbourne T. 
group is concerned with problems of plastic « 
formation and phase transformations — Initial 
the appomtunent will be made for a period 
three years but it may be extended — Qualifi 
tions Research experience at least equivalent 
PhD standard ıs essential Some experience 
the field of nuclear magnetic resonance would 
an advantage Salary Dependent on quali 
tons and experience, commencing salary will 
determined. within the range of Research Offic 
£A 1,184 to £A 1,730 per annum and an apr 
cant would be appointed at a commencing sal: 
of not less than £A 1,394 per annum, accordi 
to qualifications and experience Fare 
Australia (including those of wife and family) v 
be paid also return fares in cases where t 
appointee does not take up permanent appor 
ment with CSIRO at the expiry of his fix 
period 

Applications, referring to Appointment D 
370/90, and stating full name, place, date a 
year of birth, marital state, nationality, particuli 
of qualifications and experience, and of war s 
vice, 1f any, accompanied by the names and : 
dresses of at least two persons willing to act 
referees, if required. and copies of not more th 
four testimonials, should reach the unders:gr 
not later than April 23, 1955 

W IVES, 


Chief Scientific Liaison. Offic 
Australian. Scientific Liaison Office, 
Africa House, 
Kingsway, London, W C2 


UNIVERSITY COLLEGE 


IBADAN 

Applications are invited for post of Sem 
Laboratory Technician m Department of Anator 
from qualified technicians with special traming 
embryology and histology Appomtment (th: 
years im first instance) to commence as soon 
possible Salary scale £850 by £25 to £950 r 
annum Port of entry determined by qualific 
tons and experience Child allowance £50 r 
annum per child (maximum £150 per annum) f 
ch Idren resident in Nigeria or £100 per annum p 
chid (maximum £300 per annum) for childr 
resident elsewhere Outfit allowance £60 on fi 
appointment Passages paid for member of sta 
wife and children (under 11 years) on appointme 
overseas leave and termination Basic tour 15 
18 months Partly furmshed accommodation 
rent not exceeding 7 7 per cent of salary Pens 
scheme 

Applications (six copies), naming three refer: 
and stating full qualifications and experience, 
be received by April 7 by Secretary, In$ 
University Council for Higher Education Ov 
seas, 1 Gordon Square, London, WC1, fr 
whom further particulars may be obtained 


BRITISH RAYON RESEARCH 
ASSOCIATION 


The Association has a number of vacancies 
Physicists or Physical Chemusts on the resea 
staff The work will involve both fundamer 
and apphed research on textile fibres and rela 
materials Applicants should have a good hono 
degree, preferably with some research experier 
not necessarily in textiles 

Applications, with full details and names of + 
referees, should be addressed to the Appointmx 


Officer, British Rayon Research Associati 
rad Green Laboratories, Wythenshawe, Mt 
chester 





UNIVERSITY OF SHEFFIELD 


Applications are mvited for the Chair 
Mechanical Engineering Salary not less t 
£2 300 a year, with FS SU provision and far 
allowance 

Further particulars should be obtamed from 
Registrar, the University, Sheffield, 10 to wh 
applications should be sent by April 30, 1955 
mcd cstosbidvshansdüiseidinie iii lobi M dca 


UNIVERSITY COLLEGE 
EXETER 
Temporary Lecturer or Assistant Lecturer 
Mathematics Salary within the range £550: 
£750 per annum The appointment 1s for 
year only, starting October 1, 1955 
Further information obtainable from the Se 


tary Closing date for applications April 
1955 
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THE POLYTECHNIC 
309 REGENT STREET, W 1 
DEPARTMENT OF CHEMISTRY AND 
BIOLOGY 


[he following full-trme posts are available as 
1955 (1) Lecturer to teach 
Candidates 
wld possess a good honours degree and have 


m September 1, 
rsiology to final degree standard 


I previous teaching experience to this level 


ary scale £965 by £25 to £1,065, plus London 
(2) Grade B 
in chemistry and 
logy to teach these subjects to general abc 

) 
ide B teacher with quahficanons in chemistry 
| botany to teach these subjects to general cer- 


»wance of £36 or £48 per annum 
cher with qualifications 


2 of education (advanced level) standard 


‘ate of education (advanced level) standard 


+ salary scale for posts (2) and (3) is £525 
£25 to £820, plus degree allowance £60, and 
idon allowance, £36 or £48 (men) and £475 by 

to £655, plus degree allowance £48 and 
Addi- 
1al allowances are payable in both cases for 
woved study or training and for a good 
Increments on the scale may 
allowed in respect of previous teaching or pro- 


idon allowance, £36 or £48 (women) 


lours degree 


10nal experience 


i form of application which should be re- 
ied by April 18, 1955 may be obtained by 
ding à stamped addressed foolscap envelope 


the undersigned 
J C JONES 
Director of Education 


UNIVERSITY COLLEGE 
IBADAN 





»pplications are mvited for (1) Lectureship 
ade II) or (2) Assistant Lectureship in Mathe- 
Duties (to be assumed October 1, 1955) 
y include teaching appled mathematics to 
cial degree students Appointment for three 
() £900 
(2) £750 by £50 to 
0 per annum Point of entry determined by 
Child allowance 
^ per annum per child (maximum £150 per 
tum) for children resident ın Nigena or £100 
annum per child (maximum £300 per annum) 
Outfit allowance 
Passages 
3 for member of staff, wife and children (under 
annual leave and 
Part furnished accommodation at 


tics 


rs in first instance 
£50 to £1,200 per annum 


Salary scales 


ihfications and experience 


children resident elsewhere 
on first appointment FSSU 


years) on appointment 
aination 
t not exceeding 7 7 per cent of salary 


applications (six copies), naming three referees 
: stating full qualifications and experience to be 
1955, by Secretary, Inter- 
versity Council for Higher Education Overseas, 
jordon Square, London W C1, from whom 


"ved by April 7, 


her particulars may be obtained 


NIVERSITY OF NOTTINGHAM 
SCHOOL OF AGRICULTURE 





Aaboratory Technician required to develop a 
oratory workshop and to assist im routine re- 
Preference will be 
*n to applicants with experience in instrument 
king Salary scale £340 by £15 to £415 (bar) 


"ch and class preparation 
0 by £20 to £480 per annum 
ipply Secretary 


ough 


JNIVERSITY OF MANCHESTER 





plications are mvited for the posts of Lec- 
' m Astronomy and two Lecturers in Radio- 
Salary on a scale £500 to £1 100 
annum, initial salary according to qualifica- 
is and experience (Salary scales are at present 
Membership of FSSU and 


tonomy 


er review ) 
drens allowance scheme 
spplications should 
tch 26, 1955 to the Registrar, The University 
achester 

forms of application may be obtained 





\TIONAL COLLEGE OF RUBBER 


TECHNOLOGY 
)RTHERN POLYTECHNIC, HOLLOWAY, 
LONDON, N7 
he Board of Governors invite 
‘heations for appointment 


rubber and plastic industries 
erence of rubber or a diploma 
inology with engineering experience 
le, £1,015 by £25 to £1,115 


‘orm of application, together with full particu- 
a wil be sent on receipt of a stamped, ad- 


ssed foolscap envelope | 
R H CURRELL, ASAA, 


Clerk 


University of Nottingham 
ool of Agriculture Sutton Bonington Lough- 


be sent not later than 


13 from whom further particulars 


immedrate 
as Lecturer in 
chanical Engineering with special reference to 
Candidates 
uld possess an engineering qualification with 
in rubber 
Salary 


BRITISH CAST IRON 
RESEARCH ASSOCIATION 


has vacancies on its Research Staff for men 
aged 22-35 qualified in any of the follow- 
img metallurgy, physics, chemistry, engin- 
eermg Experience in connection with iron- 
founding not essential An excellent avenue 
of approach is provided to a career n an 
enterprising industry The investigators are 
required for work on dephosphorization (in- 
volving considerations of ore beneficiation, 
blast furnace practice, top blowing, slag/ 
metal reaction, cupola operation, etc), 


solidification mechanisms melting furnace 
operation, graphite formation, mould/ metal 
reactions, moulding sands, the properties of 
cast iron at elevated temperatures, and other 


subjects Facilities are available for funda- 
mental and for applied work Ample op- 
portunity for travel, for continuous contact 
with industry, and ultimate employment 
within the industry The salaries will follow 
those of the Scientific Civil Service, and ap- 
pointments will normally be ın the Scientific 
Officer (£445 to £815 per annum), Senior 
Scientific Officer (£935 to £1 090 per annum) 
and Principal Scientific. Officer (£1,090 to 
£1,472 per annum) grades, but special quali- 
fications will receive consideration The 
Association 1s situated in the country, within 
easy reach of Birmingham and Redditch 
Superannuation 

Applications to the British Cast Iron 
Research Association, Alvechurch, Birm- 
ingham, giving age, quahfications and 
experience 





NORTH OF SCOTLAND COLLEGE 


OF AGRICULTURE 


ASSISTANTSHIPS IN BACTERIOLOGY 

Applications are invited for two vacancies in 
the Department of Bacteriology, and preference 
will be given to candidates with an honours de- 
gree 1n bacteriology or an equivalent qualification 
The successful candidates will be required to take 
part in the lecturing and advisory work cf the de- 
partment, and will be appointed to one of the 
following salary scales, with entry according to 
qualifications and experience Grade III, £596 2s 
to £936 14s (men) £515 10s to £811 6s 
(women) Grade IV(a) £440 6s to £596 2s 
(men), £440 6s to £527 4s (women) Grade 
IV(b), £419 2s to £596 2s (men), £49 2s to 
£527 4s (women) An opportunity will be avail- 
able for investigational work and there is a 
superannuation scheme The successful candidates 
must be prepared to serve in any part of the 
College area 

Turther details and application. forms may be 
Obtained from the undersigned, with vhom ap- 
plications should be lodged not later than March 


26, 1955 
HUGH MUNRO, 
Secretary 
414 Union Street, 
Aberdeen 


BIRKBECK COLLEGE 
(UNIVERSITY OF LONDON) 
Applications are invited for the following 





Assistant Lectureships Applied Mathematics 
Chemistry, with special reference to inorganic 
chemistry Organic Chemistry Geology, candı- 


dates should have special interests n palae- 
ontology Psychology, candidates should have 
had experience of vocational guidance and tme 
and motion study The scale of salary in each 
post will be £600 by £50 to £700 per annum 
Further particulars should be obtainec from the 
Secretary Birkbeck College, Malet Street W C1 
Closing date for applications April 9, 1955 


UNIVERSITY OF BIRMINGHAM 


ELECTRICAL ENGINEERING DEPARTMENT 

Applications are invited for a Lecturer in 
Electrical Engineering (Grade II £650 oy £50 to 
£1,350, according to qualifications and experi- 
ence) Duties to commence as soon as possible 
There would be some preference for a candidate 
with industrial experience in electrical. machinery 
or electric power 

Three copies of applications, with the names 
of three referees, should reach the Registrar, The 
University Birmingham, 15, not Jater than March 





31 1955 Further particulars may ts received 
from the undersigned 
G L BARNES 
Secretary 


The University, 
Brmingham, 15 


coxlv 





PROVINCIAL ADMINISTRATION 


OF THE CAPE OF GOOD HOPE 
HOSPITALS DEPARTMENT 
HOSPITAL BOARD SERVICE VACANCY 

Applications are invited from suitably qual- 
fied applicants for appointment to the following 
vacant post at Groote Schuur Hospital, Observa- 
tory, Cape Town Technician, Grade B (EEG, 
Radiological Department) with salary on the 
scale £660 by £30 to £750 to £786 per annum 
In addition to the salary indicated a cost of 
living 2llowance at rates prescribed from time to 
tme by the Admumstrator is payable The 
present rate is £234 for married male official and 
employees Conditions of service are prescribed 
in terms of Hospital Board Service Ordinance 
No 19 of 1941, as amended, and the regulations 
framed thereunder Candidates must be quai- 
fied radiographers and must be able to perform 
electroencephalographic duties The successful 
applicant will be required to submit satisfactory 
birth and health certificates and his/her appoint- 
ment will be subject to the following conditions 
(0 Appointment will be on contract for five years 
in the case of a citizen of a Commonwealth 
country or the Republic of Ireland and six years 
in the case of a citizen of European countries 
other than the United Kingdom and the Republic 
of Ireland (u) Transport expenses (third class 
by tail overseas and second or cabin class steam- 
ship fare and first-class by rail in tbe Union) 
necessarily incurred by the successful applicant 
from place of residence to the place of assumption 
of duty in South Africa, will be defrayed by the 
Administration provided that, if the contract is 
broken within one year of the date of assumption 
of duty the person appointed must refund to the 
Administration the full amount paid in respect of 
transport expenses and if the contract js broken 
within five years of the date of assumption of 
duty in the case of a Commonwealth citizen and 
SIX years 1n the case of a citizen of another Euro- 
pean country, the person appointed shall refund 
to the Administration the pro rata sbare of the 
full amount above referred to in respect of the 
unexpired period (in) The person so appointed 
will be offered permanent appointment during the 
term of contract but not earlier than three ycars 
from the date of assumption of duty or with 
effect from the conclusion of the contract, pro- 
vided he has passed an examunation in Afrikaans 
as second language, which examination shall not 
be lower than the standard required for the jumor 
certificate examination of the Department of 
Education of ths Province and provided 
further that hus services and conduct during 
the period of contract are satisfactory and his 
state of health ıs such as will enable him to 
continue to discharge efficiently all the duties of 
the post in which he will be employed 

Application must be made on the prescribed 
form, Staff 23, which 1s obtainable from the Sta 
Clerk, Room 102, South Africa House, Trafalgai 
Square, London, W C2 The completed applica- 
ton forms must bc addressed to the Director of 
Hospital Services, PO Box 2060, Cape Town 
South Afnca, and must reach him not later than 
April 5, 1955 Candidates must state the earliest 
date on which they can assume duty 


BIRKENHEAD EDUCATION 


COMMITTEE N 
BIRKENHEAD TECHNICAL COLLEGE 
(Principal C. V Vinten Fenton, MSc, 

AMIEE, AMIMech E) 

Applications are invited for the following full- 
ttme appointments, commencing as soon as pos- 
sible Assistant Grade B, Mechanical Engineering 
general subjects, Naval architecture. or chemical 
engineering an additional qualification Assistant 
Grade A, Mechanical Engineering, motor vehicle 
technology and allied subjects, also engineering 
workshop subjects Salares in accordance with 
Burnham Technical Scale 
. Further pazuculars and application forms from 
the undersigned, to whom completed applications 
should be returned within fourteen days of the 
appearance of this advertisement 

H GLYN WILKINSON 
Director of Education 

63 Hamilton Square, Birkenhead 


UNIVERSITY OF MANCHESTER 


Applications are invited for an Assistant Lec- 
turer in Botany Candidates should have special 
interests in mycology Salary on a scale £450 
to £550 per annum, with membership of F SS U 
and children's allowance scheme (salary scales at 
present under review) 

Forms of application. and further particulars 
may be obtained from the Registrar The Um- 
versity, Manchester 13 to whom applications 
should be sent as soon as possible, but not later 
than March 16, 1955 


cexlv1 
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COMMONWEALTH of AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION 
APPOINTMENT NO 121/122 OF LIBRARIAN 
(MALE OR FEMALE), CANBERRA ACT 
Applications are invited for appomtment to a 
position of Librarian to take charge of a technical 
library serving the Division of Entomology, Divi- 
ston of Plant Industry and the Land Research 
and Regional Survey Section of CSIRO Ofa 
total research staff of 130 the greater proportion 
1s located in Canberra itself but there are also 20 
Field Stations throughout Australa for whose 
library service the librarian in Canberra 1s largely 
responsible The lhibrary's functions includes an 
over-all reference service, the compilation of 
bibliographies and the dissemination of informa- 
uon to officers of the above groups Qualifica- 
tions Applicants must possess a university degree 
in science and the quahfying certificate of the 
Library Association of Australia, or its equivalent 
It 1s essential that they should have had experi- 
ence in a technical library Salary Dependent 
on qualifications and experience, commencing 
salary will be determined within the range of 
Librarian Grade II £A 1,142 to £A 1,310 per 
annum actual, four ;ncrements Note (a) The 
above salaries apply to a male appointee (b) 
Salary for à female appointee will be £A 154 per 
annum less than a corresponding male actual 
salary Fare to Australia (including those of wife 
and family) will be paid The appointment 1s 
subject to a satisfactory medical examination and 
the appointee may be granted superannuation 

privileges 

Applications, referring to Appointment No 
121/122 and stating full name, place, date and 
year of birth, marital state, nationality, present 
employment, particulars of qualifications and ex- 
perience, and of war service, if any, accompanied 
by names and addresses of at least two persons 
willing to act as referees, if required and copies 
of not more than four testimonials, should reach 
the undersigned not later than May 7 1955 

W IVES, 
Chief Scientific Liaison Officer 

Austrahan Scientific Liaison Office 

Africa House, 

Kingsway, London, WC 2 


UNIVERSITY COLLEGE OF 


KHARTOUM 


SUDAN 

Applications ate invited for (1) Senior Lecture- 
ship or (2) Lectureship in each of the following 
Anatomy, Physiology, Anaesthetics, Medicine 
Salary scales Anatomy and Physiology, (1) 
£E 1,675 by £E75 to £E 1,975 to £E 2,090 per 
annum (2) £E 1,225 by ££ 75 to £E 1,750 per 
annum Anaesthetics and Medicine, (1) £E 1,750 
by £E75 to £E 1,975 to £E 2,090 to £E 2,170 per 
annum (2) £E 1,300 by £E75 to ££ 1,825 per 
annum Point of entry determined by qualifica- 
uons and experience Cost of living allowance 
now approximately £E 150 per annum Outfit 
allowance £50 on first appointment Passages for 
appointee and fannly on appointment, termination 
and leave (each long vacation after first) Ap- 
pointment on contract for three to seven years 
(renewable) with bonus on completion (one 
month's salary for cach year of service) No 
inco ne tax at present payable in Sudan 

Detailed applications (eight copies), naming 
three referees, to be received by April 15, 1955, 
by Secretary, Inter-University Council, 1 Gordon 
Square London W C1 from whom further 
information may be obtained 


BATTERSEA POLYTECHNIC 


LONDON, SW 11 

Applications are invited for a Grade B Lecturer 
to teach science to students of catering and allied 
subjects Applicants should be graduates of a 
Briush university with. chemistry as one of their 
subjects Salary men £621 or £633 by £25 to 
£928 , women £559 or £571 by £20 to £763, plus 
allowance of £30 and £24 respectively for a good 
honours degree a training allowance and incre- 
ments for industrial or research experience 

Further paruculars from the Clerk to the 
Governing Body, by whom applications should be 
received as soon as possible 


SOUTH MANCHESTER HMC, GROUP 
Pathology Laboratory, Withington Hospital, Man- 
chester, 20 Applications are invited for the post 
of Assistant Biochemist (basic grade) Candidates 
should possess a B Sc degree with honours in 
chemistry or biochemistry, previous experience in 
hospital biochemistry not essential Whitley 
Council salary and conditions of service —Appli- 
cations, stating age qualifications, experience, to- 
ge.her with the names of two referees should be 
addressed to the Adnunistrative Officer at the 
hospital as soon as possible 











March 12, 1955 





TEES VALLEY WATER BOARD 


APPOINTMENT OF ASSISTANT CHEMIST 

Applications are invited for the post of Assıst- 
ant Chemust at a salary of £625 to £725 per annum 
(Grade APT III of the National salary scales) 
The work will involve both chemical and bacterio- 
logical analyses of water under the supervision of 
the chief chemist, and work outside the laboratory 
and in the field Applicants must hold a degree 
in chemistry of a Brush university and/or be 
Associates of the Royal Institute of Chemistry 
Some knowledge of biology will be an advantage 
The successful applicant must devote his whole 
time to the work of the Board and will be re- 
quired to pass a medical examination The ap- 
pointment will be subject to the provisions of the 
Local Government Superannuation Acts 

Applications, stating age, qualifications and ex- 
perience, accompanied by three recent testimonials 
Should reach the undersigned not later than March 

, 

T S R WINTER, MICE, AMIWE, 
Engmeer and General Manager 

Water Board Offices, 

Corporation Road, Middlesbrough 


HILL FARMING RESEARCH 


ORGANIZATION 


HILL FARMING AGRONOMIST 

The Organization require a PRINCIPAL 
SCIENTIFIC OFFICER to act as head of a de- 
partment conducting research on the ecology and 
improvement of hill vegetation and on grassland 
agronomy on hill farms Candidates should have 
an honours degree in botany or agricultural 
botany and have research experience Salary scale 
£1,120 to £1,521, plus pay supplement Super- 
annuation FSSU 

Applications, with names and addresses of two” 
teferees, not later than March 31, 1955, to the 
Secretary, Hill Farming Research Organization, 
Broomhouse Drive, Edinburgh, 11, from whom 
further details may be obtained 


UNIVERSITY OF MANCHESTER 


Applications are invited for the post of Lecturer 
in Biophysics The post 1s newly established and 
applicants should have bad experience in Electron 
Microscopy Salary on a scale £650 by £50 to 
£1,350 per annum, initial salary according to 
qualifications and experience Membership of 
FSSU and children's allowance scheme 

Apphcations should be sent not later than 
April 11, 1955, to the Registrar, the University, 
Manchester, 13, from whom further particulars 
and forms of application may be obtained 


EXPERIMENTAL OFFICERS AND ASSIST- 
ant Experimental Officers in various Government 
Departments The Civil Service Commissioners 
invite applications for pensionable posts Appli- 
cations may be accepted up to December 31, 1955, 
but forms should be returned as soon as possible 
as an earher closing date may be announced 
either for the competition as a whole or in one 
or more subjects Applications from meteor- 
ologists must be received by May 31, 1955 Inter- 
view Boards will sit at frequent intervals The 
posts are divided between following main groups 
and subjects (a) mathematical and physical 
Sciences, (b) chemistry and metallurgy, (c) bio- 
logical sciences, (d) engineering subjects, and (e) 
miscellaneous (including, e g , geology, library and 
technical information services) Age limits For 
Experimental Officers, at least 26 and under 31 
on December 31, 1955, for Assistant Experimen- 
tal Officers at least 18 and under 28 on December 
31 1955 Extension for regular service in HM 
Forces Candidates aged 31 or over with special- 
ized experience for Experimental Officer posts may 
be admitted Candidates must have at least one 
of a number of specified qualifications Examples 
are, higher school certificate, general certificate of 
education, Scottish leaving certificate, Scottish uni- 
versities prelimimary examination, Northern Fre- 
land senior certificate (all in appropriate subjects 
and at appropriate levels) higher national certifi- 
cate, university degree Candidates taking their 
examinations in 1955 may be admitted Candi- 
dates without such qualifications may be admitted 
exceptionally on evidence of suitable experience 
In general a higher standard of qualification will 
be looked for 1n the older candidates than in the 
younger ones Salary (London) Experimental 
Officer £750 to £920 (men) , £650 to £790 (women) 
Assistant Experimental Officer, £302 (at age 18) to 
£670 (men) £570 (women)  Startng pay up to 
£545 (men) or £512 (women) at 26 Somewhat 
lower outside London Promotion prospects — 
Further particulars from Civil Service Commission, 
Scientific Branch, 30 Old Burlington Street, 
London, W 1, quoting No S94-95/55 


READER AND SENIOR LECTURERS OR 
Lecturers m Physics —The Dean, College of Art 
and Science Baghdad Iraq 





BIRKENHEAD EDUCATION 


COMMITTEE 


BIRKENHEAD TECHNICAL COLLEGE 
@rincipal C V Vinten Fenton, MSc, 
AMIEE, AMI MechE) 

Applications are invited for the following f: 
ume appomtment, commencing as soon as p 
sible Semor Lecturer m Chemical Engineers 
Applicants should possess university degrce and 
corporate members of the Insttunon of Chem: 
Engimeers It is desirable that they should h 
had previous teachmg and industrial experier 
This ıs a new department with ample scope 
development Salary £1,215 maximum Sala 
in accordance with Burnham Technical Scale 
Further particulars and application forms fi 
the undersigned, to whom completed applicat 
should be returned within fourteen days of 

appearance of this advertisement 
H GLYN WILKINSON 
Director of Educati 

63 Hamulton Square, Birkenhead 


UNIVERSITY OF SYDNEY 
AUSTRALIA 
The Senate will shortly proceed to an appa 
ment to the Chair of Anthropology Salary 
be at the rate of £A 2,500 per annum There 
normal retirement provision under the Professc 
Superannuation Scheme, and, m addition, a 1 
sion of not Jess than £A 400 per annum upon 
trement after the age of sixty years Fma 
available for home purchase under the € 
Members’ Housing Scheme The Senate rese: 
the right to fill the Chair by invitation 
Further particulars and informanon as to 
method of applicauon may be obtained from 
Secretary, Association of Unuversities of 
British Commonwealth, 5 Gordon Square, Lonc 
WCI1 The closing date for the receipt of 
plications; ın Australa and London, 1s May 


CENTRAL RESEARCH ESTABLISHME] 
National Coal Board (at Isleworth, Middle: 
invite applications for the undermentioned su] 
annuable appointments Engineer or Physicist 
lead a group concerned with the design and 
velopment of mechanical and electro-mechan 
instruments required for muning research incluc 
certain aspects of health and safety Work ' 
be carried out initially in the laboratory, altho’ 
confirmation of the behaviour of equipment 1n 
conditions 18 an essential feature Good honc 
degree m mechanical engineering or physics, 
equivalent professional qualifications, and < 
siderable experience in research and practice 
the instrument field is required Appointment 
be as Scientist Grade I (scale £1,150 by £4C 
£1,350, thence by range to £1,550, male), Lon 
location allowance of £82 minimum rising to J 
maximum is payable in addition (Reference 
TT/940) Physicist to carry out research on 
detection and assessment The inal objec 
to devise and develop instruments and equipn 
for giving a contmuous record of methane : 
centration and to operate alarms or switch 
power when a given limit 1s exceeded Ca 
dates should have a good honours degrec 
physics or equivalent professional qualificat 
and preferably some experience in resea 
Appointment, according to qualifications and 
perience as Scientist Grade II (scale £858 
£1,232 inclusive, male, and £750 to £1,070 ir 
sive, female) or Scientist Grade ITI (scale £53. 
£1,016 inclusive, male, and £509 to £893 inclu: 
female) (Reference No TT/941) —Write, gi 
full particulars (n chronological order) of 
education, qualifications and experience € 
dates) to National Coal Board, Establishm 
(Personnel), Hobart House, Grosvenor Pl 
London, SW 1 marking envelope with the : 
vant TT Reference Number quoted ab 
Orginal testimonials should not be forwar 
Closing date April 16, 1955 


BRITISH ELECTRICITY | AUTHORI 
Headquarters, Bankside House, London, requi 
male or female Technical Assistant (statisticrar 
the office of the Techmcal Engineer and Sta 
cian Candidates should possess an aptitude 
figures and should have a working knowledg 
algebra and the use of desk calculating machi 
The successful candidate will be required to n 
calculations for summaries and analysis of t 
nical data concerning the operation of pc 
stations and to prepare material for technical 
ports, other duties will include the keepin, 
records and the compilation of technical rett 
Salary within IN JC Grade 2, £555 to 
inclusive —Applications, giving details of age, 
perience and present position and salary, sh 
be forwarded to D Moffat, Director of Estab 
ments Winsley Street, London, W1, by M 
18, 1955 Quote Ref AE/571 








March 12, 1955 
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IUSEUM AND ART GALLERY 
N R 


DONCASTE 

'POINTMENT OF MUSEUM ASSISTANT 
Dplications are invited for the post of Museum 
stant (male) at a salary in accordance with 
de APT II (£560 by £20 to £640 per annum, 
18 starting point up to £600 per annum) of 
Nauonal condiuons of service The appoint- 
it a8 subject to the Local Government Super- 
uation Acts, 1937-1953, and the passing of a 
heal examination The dunes will include 
‘ral museum work and applicants must have 
€ experience. of museum development and 
aid have special interest and knowledge of 
ineology and bygones It is further essential 
_ the applicant has experience im the yoninten- 
e and care of small animals in vivnrin Ex- 
ence of diorama modelling will also be con- 
Ted an asset 

plicauons stating age experience and qualifi- 
ons together with the names of three referees, 
copies of three recent tesumomals should be 
mitted to The Director, Museum and Art 


ley, Waterdale Doncaster not later than 
rch 19 1955 Candidates must disclose in 
ung whether to ledge they are re- 


d to any member of, or holder of any senior 


ze of the Council 
H R WORMALD, 
Town Clerk 
inty Borough of Doncaster 


UNITED KINGDOM ATOMIC 


ENERGY AUTHORITY 
AERE, HARWELL BERKS 

:equues Computors The work wilf provide 
Opportunity to learn a wide variety of com- 
ational techniques, with the possibility of work- 

with an electronic digital machme and 
tched card machine installations Experience 
computing work would be an advantage but ts 
essentia] Successful candidates will esther be 
Joined in the grade of Assistant Experimental 
icer (£310 (at nage 18) to £685 per annum 
1e) ), minimum qualifications of general certifi- 
e of education 'advanced" [evel in ma.he- 
ucs and a science subject or equivalent qualifi- 
ions or m the grade of Scientific Assistant 
35 (at age 16) to £550 per annum (male)) 
amum qualificauons of general certificate of 
ication * ordinary ™ level in four subjects, 11- 
ding English or mathematics or equivalent 
ihficauons Rates for women are slightly 
ver Officers who are 18 years or over are re- 
wed to Join the Authority's contributory super- 
audition scheme 
Apphcations which will be considered from 
tdidates who will finish. ther education. this 
demic year (ie summer, 1955) should be 
X to Establishment Officer United Kingdom 
sme Energy Authority AERE, Harwell, 
icot Berks quonng 2/103/246 


NIVERSITY OF SOUTHAMPTON 


Applications are invited for the post of 
arch Assistant in Ecology (second appoint- 
1) established under Nature Conservancy 
ft for investigations into competition between 
domnants ta the Norfolk Broads Require 
ats include a first- or good second-class degree 
botany with ecological and physiological in- 
‘sta. The appointment is for three years, and 
k for a higher degree is permitted Salary 
5 per annum plus £75 per nnnum travelling 
vwance 
"urtber particulars from the Secretary and 
astrar University of Southampton Closing 
€ March 26 1955 


LECTRONICS ENGINEERS AND PHYSI- 
s required for various posts in Research and 
velopment Establishments of Ministry of 
ply chiefly near Bournemouth Hants Mal- 
n, Worcs Farnborough, Hants and London 
Q Applicants who have or expect to obtain 
*- or second class honours degree or equivalent 
7 be considered for Scientific Officer class 

ary within range £467 10s to £845 provincial 
andon rate £25 to £40 higher) Those with 
er qualificauons eg pass degree HNC, 
al C and G cert etc, minimum higher school 
aificate (Science) may be considered for Ex- 
imental Officer class Salary according to age 
yerience ete within range Experimental Officer 
Inunum age 26), £715 to £880, Assistant Ex- 
imental Officer £288 10s (age 18) to £640 
»vincial (London rate £14 to £40 higher) Salary 
zs for women somewhat less FSS U_ bene- 
may be available for Scientific Officer class 
sibilities of promotion Not established but 
dorlunities to compete for establishment may 
3¢-~Application forms from Ministry of 
ibour and National Service Technical and 
entific Register (K) 26 King Strect London 
Wt quoting D81/5A 





UNIVERSITY OF SYDNEY 
AUSTRALIA 

Appheauons are invited for the position of 
Lecturer in Biochemistry The salary for n Lec- 
turer ts within the range of £A 1,100 to £A 1,450 
per annum with annual increments of £A 50 
The salary is subject to deducuons under the 
State Superannuauon Act The commencing 
salary wil be fixed according to the qualifica- 
tions and experience of the ul applicant 
Finance available for home purchase under Staff 
Members Housing 

Further particulars and information as to the 
method of applicauon may be obfained from the 
Secretary Association of Umiversines. of the 
Brush Commonwenlth, 5 Gordon Square London 
WCl The closing date for recespt of applica- 
tions m London and Austral 1s April 9, 1955 
a ees anaa a sak ct 


ESSEX EDUCATION COMMITTEE 
SOUTH-EAST ESSEX TECHNICAL COLLEGE 
Longbridge Road, Dagenham 
Appheauons are invited for three posts of 
Laboratory Steward (or Laboratory Techn cmn) in 
the Physics Department Applicants shold have 
passed the City and Guilds Intermediate exomina- 
uon for laboratory technicians or genera. cerufi- 
cale of education (ordinary) in physics, or have 
had suitable previous experience Salary (male or 
female) Under 21, £180 at 16 to £285 nt 20 
Gncluding London weighting) Over 21 £375 by 
£15 to £485 plus London weighting (£20 to £30) 
(Commencing salary depending upon experience ) 
Form of apphcation from the Clerk to the 

Governors at the College 


UNIVERSITY OF LIVERPOOL 
Applications are invited for the post of Assist- 
ant Lecturer or Lecturer in the Department of 
Zoology The imual salary for an Assistant Lec- 
turer wil] be £550 per annum The inital salary 
for a Lecturer will be within the range £650 to 
£800 per annum according to qualifications and 
experience 
Applications stating age experience and aca- 
demic qualifications together with the names of 
three referees, should be received not inter than 
April 2 1955 by the undersigned from whom 
further particulars of the conditions of nppoint- 
ment may be obtained 
STANLEY DUMBELL 
Registrar 


APPLICATIONS ARE INVITED FOR 
Superannunble appointments as Technical Trans- 
Intors in the Translation Secuon of National Coal 
Board's London Headquarters Candidates who 
must be able to write clear and concise English 
should have a thorough knowledge of at least two 
foreign languages one of which must be German 
and the other either Dutch, French. Polish or Rus- 
sin Experience in translating technical and scien- 
ufic articles would be an advantage Salary, ac- 
cording to qualifications and experience, tn a scale 
£555 by £20 to £695 (male), and £449 ty £16 to 
£561 (female) plus London location allowance of 
£32 10s at the minimum rising to £42 per annum 
at the maarmum of the scales —Write, giving full 
partuculars (in chronological order) of age, educn- 
tion, qualifications ond experience (with dates), to 
National Coal Board, Establishments (Personnel) 
Hobart House, Grosvenor Place London, S W 1 
marking envelope TT/939 — Original testimonials 
should not be forwarded Closing date March 31, 
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MECHANICAL ENGINEERS REQUIRED AT 
Research and Development Establishments of the 
Ministry of Supply near Sevenoaks Kent Chert- 
sey, Surrey Farnborough Hants and Amesbury 
Wilts Apphcants should have or be expecung 
to obtain a frst- or second-class honours degree 
or equivalent, with aptitude for work concerned 
with research design and development of wide 
range of civil and military equipment — Appoint- 
ment initially in Screnufic Officer grade Salary 
according to age and appropriate research or 
development experience within range £467 10s 
to £845 Women somewhat less Prospects 
of promotion Not established but opportunites 
to compete for establishment may arise * FSS U 
benefits may be available —Applicauon forms 
from Ministry of Labour and Nauonal Service 
Technical ond Scientific Register (K) 26 King 
Street, London SW i quoting C95/5A 


UNIVERSITY OF LONDON KINGS COL- 
lege will require on October 1 1955, two Lec- 
turers in Physiology one to replace a member of 
staff recently appointed to a chair The salary 
wil be at a point on the scale £900 by £100 to 
£] 200 with family allowances and F S.S U benc- 
fits —Paruculars and application forms should be 
obiained from the Registrar King's College 
Strand WC2 whom completed epplications 
should reach by March 28 1955 


UNIVERSITY OF NOTTINGHAM 
THE SIR JESSE BOOT CHAIR OF ORGANIC 
CHEMISTRY 


Applications are invited for election to the Sir 
Jesse Boot Chair of Organic Chemistry Salary 
£2250 per annum with superannuation (Feder- 
aled Superannuation System for Universities) and 
family allowance 

Conditions of appointment may be obtamed 
from the undersigned to whom completed appli- 
cations should be sent if possible not later than 


April 13, 1955 
H PICKBOURNE, 
Registrar 


mannaaa aa 

UNIVERSITY OF ST ANDREWS 

The University Court invites applications for 
the Chair of Geology in the University The Pro- 
fessor will be a member of the United College of 
St Salvator and St Leonard, St Andrews The 
sslary attached to the Chair m £2 200 per annum 
plus FSSU and family allowances A grant 
towards removal expenses may be made 

Applications (30 copies), including the names 
of three referees must be submitted by April 30 
1955, to the undersigned, from whom further par- 
uculars may be obtained 

M DEVINE 


D 
Joint Clerk to the University Court 


TECHNICIAN (FEMALE) PASSED INTER- 
mediante examination on IMT with experience 
m histology required for work in electron micro- 
scopy HS scale wages occording to experi- 
ence —Apply :n writing to Director Research 
Department Royal Beatson Memorial Hospital 
132 Hill Street, Glasgow 


APPOINTMENTS VACANT 
TECHNICAL LIBRARIAN 


Courtaulds Limited requires a male Libranan/ 
Information Officer in its Textile Research Labora- 
tory Bochimng, Essex Responsibilities include the 
administrauon of a medium-sized sciennfic and 
technical library, the editing of technical reports 
the preparauon of Literature surveys and the 
indexing of current publications Applicants with 
& scicnufic degree and some knowledge of textile 
science and technology preferred but a qualifica- 
uon in librarianship or experience in n specialist 
library is essential A knowledge of German is 
required Age 25/35 Salary m accordance with 
age and experience 

Candidates should write for a detailed form of 
application to the Director of Personnel Court- 
aulds Limited 16 St Martin's-le-Grand. London 
EC quoung the reference number D 65 


TECHNICAL LIBRARIAN 
WOMAN 

Courtaulds Limited require a technical libranan 
(woman) for a new resenrch laboratory at 
Coventry Candidates should have a knowledge 
of chemistry to degree standard and previous ex- 

perience im an industrial technical library 
Candidates should write for a detailed form of 
application to the Director of Personnel Court- 
aulds Limited 16 St Marun s-le-Grand London 

EC1 quoting the reference number D 60 


IMPERIAL CHEMICAL INDUSTRIES 
Limited Eillingham Division have a vacancy for 
an Assistant in the Intelligence Section of the 
Billingham Works to deal mainly with the ab- 
stracting and translating of scientific hterature 
relative to the Division's interests. Candidates 
men or women must have a pass BSc degree as 
a minimum qualification and should have a good 
knowledge of German or Russian or both 
experience in technical translations would be an 
advantage The salary maximum for the post ts 
£950 (men) or £760 (women) The starting salary 
will depend on qualifications ond experience 
post carries attractive conditions of service eg, 
staff pension fund  profit-shanng scheme five- 
day week, etc —Write without commitment for 
spplicauon form, to the Staff Manager Imperial 
Chemical Industries Limited Billingham Division 
Bilmgham Co Durham quoting reference G 2 


eL dili eii Bibi i 

CHIEF CHEMIST OF LARGE FOOD 
Manufacturers in London area requires personal 
assistant Applicants should be male qualified 
chemists with considerable experience in the food 
industry aged preferably 30-40 Salary about 
£1100 per annum Contributory pension scheme 
—Apply to Box 665 T G Scott and Son, Ltd 
143-147 Regent Street London W 1 


Phd shinee een SOE 

ALLEN & HANBURYS LTD WARE 
Herts require Assistant Chemists preferably of 
Inter science standard, for their Organic Re- 
search Laboratories Opportunity for further 
study is available Five-day week —Apply Per- 
sonnel Manager 
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RESEARCH 


Vacancies exist in the Research 
Department of SIMON-CARVES 
LTD for a number of alert young 
Research Officers The fields of 
interest include fluidisation, flame 
combustion, discharge in gases, 
electro-precipitation, behaviour of 
small particles, certain aspects of 
reaction kmetics and applied 
thermodynamics and computation of 
physico-chemical data Reliable 
Experimental Officers and Assistants 
are also required for work in these 
fields and in the analysis and testing 
of fuels, by-products, industrial 
dusts, refractories, soils, and 
materials of construction 


RESEARCH OFFICERS 


Good degree essential 
Initial salary in range of 
£600 to £900, depending on 
experience (Ref FP 100) 


EXPERIMENTAL OFFICERS 
Essential requirements 
either degree or HNC (or 
equivalent) and previous ex- 
perience Non-graduates 


must be 26 or over to 
quahfy Starting salary in 


range £500 to £650 
FP 101) 


EXPERIMENTAL ASSISTANTS 

Good GCE or ONC 
required Age range 21 to 
26 Initial salary between 
£390 and £475 (Ref 
FP102) . 


JUNIOR EXPERIMENTAL 
ASSISTANTS 


Candidates should have a 
good GCE (English, Maths 
and 2 science subjects) Age 
range 17 to 20 Salary 
according to age (Ref 
FP 103) 


(Ref 


Working conditions are excellent , 
scope is good ‘There 1s a pension 
schemeinoperation Write, quoting 
the appropriate reference, to Staff 
and Training Division, Simon- 
Carves Ltd , Cheadle Heath, Stock- 
port 





PLANT PROTECTION LIMITED HAVE A 
vacancy for a female chemist with qualifications 
of degree standard to do general laboratory and 
abstractmg work, knowledge of French and 
German useful —Apphcations to Technical De- 
partment, Plant Protection, Limited, Yaiding, 
Kent, stating full particulars 





JUNIOR ENGINEERS REQUIRED IN DE- 
partments covering the design and constructicn of 
high-grade television transmission equipment and 
a wide range of electronic equipment Good 
fundamental knowledge required and some prac- 
ucal commercial experience desirable Pension 
scheme Five-day week Good canteen —Write, 
stating age experience and salary required to 
Cinema-Television Limited Worsley Bridge Road, 
Lower Sydenham, S E 26 


CHEMIST 
HONOURS GRADUATE 

Courtaulds, Ltd , has a vacancy in its Textile Re- 
search Laboratory at Bocking, Essex, for a Gradu- 
ate Physical Chemist who 1s interested im the 
basic physical problems of textile chemistry and 
is prepared to contribute original ideas in a 
developing situation Applicants should possess 
an honours degree and have had practical expen- 
ence of research methods Age 25 to 33 

Candidates should write for a detailed form of 
application to the Director of Personnel Cour- 
taulds, Ltd, 16 St Martin's-Ie-Grand, London, 
EC 1, quoting the reference number D 64 


RESEARCH AND DEVELOPMENT CHEM- 
ists required by Johnson and Johnson (Gt Britain) 
Lid, for ther Laboratonues near Portsmouth 
Candidates should hold a degree in chemistry 
and/or a qualification of the IRI Previous yn- 
dustral experience in the rubber and resin fields 
1s desirable, though not essential Commencing 
salary not less than £700 Excellent prospects — 
Apply to Research Director, Johnson and Johnson 
(Gt Britain) Ltd, Rescarch Department, 240-242 
Bath Road, Slough, Bucks 


LEADING OIL COMPANY HAVE VACANCY 
for Chemist in their Head Office Applicants 
should be in possession of degree or equivalent 
and if possible wide experience in the petroleum 
industty Work to cover lubricants, solvents, 
bitumens, fuels, etc Age 30 to 35 years Salary 
according to age and qualifications —Applicants 
should apply, giving full particulars of qual:fica- 
tions and experience, quoting H 3115 to Box 7327, 
c/o 191 Gresham House, E C2 


RESEARCH ENGINEERS, PREFERABLY OF 
degree standard, and with a sound knowledge of 
communications and, particularly, electronics re- 
quired for experimental work relating to under- 
water sound apparatus —Applications, giving past 
experience, technical qualifications, age and salary 
required, should be addressed to the Personnel 
Manager, Kelvin and Hughes Ltd, New North 
Road, Barkingside, Ilford, Essex 


BRITISH INSULATED CALLENDER’S 
Cables Ltd, require Chemists at their Helsby 
works, near Chester, preferably graduates with 
some industrial experiente, for development and 
analytical work on Thermoplastic Cable Com- 
pounds —Applications should be submitted in 
writing, quoting reference H/73/55, to the Staff 
Officer BICC Ltd, Prescott, Lancs 


IMPERIAL CHEMICAL IND USTRIES 


Limited Billingham Division, has several interest- 
ing vacancies for Physicists The Division has 
an expanding research programme and requires 
physicists to carry out work on the development 
of physical methods and techniques and their ap- 
pheation to chemical problems and analytical 
methods There is also a requirement for Physi- 
cists or Electrical Engineers who have made a 
broad study of instrument technology or who wish 
to take up work in the fields of mstrument de- 
velopment and management Candidates should 
be not more than 35 years of age and hold an 
honours degree Starting salanes will depend 
upon qualifications and experience —Wirite, giving 
full details of age, qualifications and experience, 
to the Staff Manager, Imperial Chenncal Indus- 
tries Limited, Billingham | Division, Billingham, 
Co Durham quotng reference F9 


JOSEPH LUCAS, LIMITED, HAVE AN IN- 
teresting vacancy in their research and develop- 
ment laboratories which would be suitable for a 
young graduate with honours degree in mathe- 
matics or physics The work is largely of a 
fundamental nature, and is concerned with 
acoustics and mechanical vibrations Previous 
industrial experience is not necessary —Please 
reply giving qualifications, age and any other 
relevant details to Personnel Manager, Joseph 
Lucas (Electrical) Ltd, Great King Street, 
Birmingham, quoting reference PM/D/59 


GRADUATE CHEMIST OR ENGINEER RE- 
quired by Research Association to apply in mem- 
bers’ factories results of research Position suit- 
able young man recently qualified or some ex- 
perience Good starting salary excellent pros- 
pects Pension scheme —Write particulars train- 
ing experience to Director, British Launderers’ 
Research Association The Laboratories Hill View 
Gardens Hendon N W 4 


ENGINEER, WITH ELECTRICAL OR PHY- 
sicist degree required for development work on 
testing equipment for telecommunication cables 
Permanent and pensionable position at salary 
commensurate with experience and qualifications 
— Please apply giving full particulars to Per- 
sonne! Officer Southern United Telephone Cables, 
Ltd, Dagenham Dock, Essex 
























ENGINEERS AND PHYSICIST 


with a degree or higher national certifica 
are requited for permanent posts in the 


GUIDED WEAPONS DIVISIO] 


of 


ENGLISH ELECTRIC 
COMPANY LIMITED 
AT LUTON 


. 
for work on analogue computors at 
sımulators 


In particular a SENIOR MAN 1s require 
to supervise the design and construction « 
a large general purpose computor, and the 
are JUNIOR POSTS connected with th 
project and others allied to it 


Applicants should preferably have desig 
experience in analogue computing or relate 
fields such as servo-mechanisms and negati 
feedback systems 


Applications to Dept CPS 
Strand, WC 2, quoting Ref S A 50C 


336. 


THE RESEARCH DEPARTMENT OF 


leading industrial organization situated in 
south requires two graduates to undertake tht 
pansion of an important research project 

nected with the raw materials of the indu 
The work involved, which offers ample scope 
imtiative and imagination, will appeal to ors 
chemists and biochemusts who are intereste 
fundamental research on natural products an 
applying the results of this research to the 

cultural and manufacturing practices of the 
dustry Applicants must have a first- or sec 
class honours degree and some postgraduate 
perience would be useful, although not esser 
The appointments will be to the regular staff 
will be pensionable with starting salaries accor 
to age and experience within the range £70 
£1,100 —Apphcations, giving full particulars 
be treated in confidence Box No T € 
Haddon's, Salisbury Square, Fleet Street, E 


TWO RESEARCH CHEMISTS APPL] 
tions are invited from male graduates or pote 
graduates for the following posts in the fruit 
industry () Organic Chemist, preferably wit! 
search experience in synthetic work (experienc 
the isolation of substances from natural so! 
would be an advantage) for pure and appliei 
search in the carbohydrate field (n) Ph! 
Chemist or Biochemist for pure and apple: 
search on problems of extraction from na 
products (involving enzymology) and of enn 
cation in fruit products The successful ¢ 
cants for both positions will be required to 
on their own imitiative and will be responsib 
the head of a small research department S 
will depend upon age, qualifications, and e3 
ence in the range £600 to £800 The res: 
department ts attached to the factory and 1s 
ated in the Forest of Dean, applicants st 
therefore be willing to reside in a small co 
town Neither post carries exemption 
National Service —Applications, giving full d 
of age, marital state, qualifications and exper 
should be sent to The Personnel Man 
H W Carter and Co Ltd, The Royal F 
Factory, Coleford, Gics 


ASSISTANT LIBRARIAN (FEMALE) 
quired for abstracting Applicants must ha 
degree in chemistry, good reading knowleds 
French end German desirable, experienc 
library work or abstracting would be desu 
but not essential Permanent post, hours 9 
to 530 pm Monday to Friday-—Apply im 
in writing, quoting reference No 77 10 Pers: 
Officer, May and Baker Ltd , Dagenham, Ess 


GRADUATE CHEMIST, PHYSICIST 
Chemical Engineer required by Chemical E 
eering Department in large paper making 
converting orgamzaton in SE England, to 
out process, investigation work and fundam 
research in paper making operation —Appl 
writing to the Personnel Officer, Albert E ` 
and Co Ltd Aylesford Paper Mills, Lark 
near Maidstone Kent, quoting reference C 


LADY CHEMIST, GRADUATE OR H? 
required for analysis of electroplating and ¢ 
solutions —Apply, Electro-Chemical Engine 
Co, Ltd, 161 Queens Road, Weybridge Su 
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3LAXO LABORATORIES LTD 


Glaxo Laboratories Lid invite applica- 
10ns from graduates 1n one of the biological 
erences for two posts at their Stoke Poges 
Research Laboratories The work of one 
X the posts involves research into bio- 
'hemical and immunological aspects of the 
xeparauon of virus vaccines and the other 
he tissue culture propagation of viruses 
?ostgraduate experience is a necessity for 
oth posts 

Those interested should write to Personnel 
Aanager, Glaxo Laboratories Ltd, Green- 
ord, Middlesex 






EXTILE CAREERS 


BRITISH NYLON 
mers Limited have several vacancies for young 
luates who will be given extensive technologi- 
training enabling them to become specialists 


his expanding organization The ideal quali- 
Jon 18 a university degree in physics, engin- 
1g or textiles and candidates must have a 
ral bias towards applied work The selected 
lidates will be put to work under the super- 
an of experts and traimng will include a 
ough grounding in the manufacturing of yarns 
fibres and later in their development and 
essing to meet changing market requirements 
n successful completion of this traming it 1s 
wded to employ these graduates in responsible 
uons on either technical development or €x- 
nental work or in the field of technical ser- 
There will also be openings on the com- 
zal side of the business ın which specialized 
vledge can be applied to the development of 
end-uses for the company's products A 
stic salary will be paid during traiming and 
2 vacancies offer exceptional opportunities. to 
who are willing to work hard with a specific 
ct and im a climate of technical stimulation 
Progress —Letters should contain full details 
icademic achievements and a frank statement 
ambitions and inclinations, these should be 
ressed to the Personnel Manager British Nylon 
mers Limited, Pontypool, Mon, and will be 
ted 1n strict confidence Candidates invited for 
mew will be given a very clear impression of 
hat 1s imphed by this new type of career 


'ANTED BRITISH HONOURS GRADU- 
between 25 and 35 with sound knowledge 
applied mathematics (physics and statistics 
helpful) to share management of staff en- 
d ın mechamzed technical and scientific cal- 
tions Prospect of succeeding to management 
urity, enthusiasm, energy, adaptability and 
too academic a viewpoint essential Salary 
to £1,000, according to qualifications, quali- 
ability and experience —Apply before April 
1955, to Managmg Director, Scientific Com- 
E Service Ltd., 23 Bedford Square, London, 
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IQUIRED FOR PERMANENT POSITIONS 
lesearch ‘activites in US A Several men 
ing or soon to receive Ph D degrees in physi- 
organic or inorganic chemistry University 
ing essential Further academic or research 
nence desirable Applicants should be aged 
) 30, eligible to emigrate to USA — Salaries 
nensurate with age and experience and ac- 
ng to US A scales —Apply in wrting, stat- 
country of birth and qualifications to E I 
Pont de Nemours and Co, Bush House, 
tych, London, WC 2 








RESEARCH AND DEVELOPMENT 


Courtaulds, Ltd , mvite applications for the fol- 
lowing vacancies in their Research and Develop- 
ment Laboratories Bocking Braintree, Essex Gra- 
duate Textile Technologist, age 27-32, with indus- 
trial experience, to work on textile dyeing and 
finishing Ref No D6l Graduate Textile 
Technologist, to work on Research and Develop- 
ment in the field of textile manufacture Ref 
No D62 Graduate Chemust, age 33 or less, 
for work on textile sizing Ref No D 63 

Candidates should write for a detailed form 
of application to the Director of Personnel, 
Courtaulds, Limited, 16 St — Martin's-ie-Grand, 
London, EC 1, quoung the appropriate reference 
number 


ENGINEERS  BRITISH NYLON SPINNERS 
Limited would be interested to receive applica- 
uons from Engineers for several appointments 
which are to be filled in the near future The 
duties will be in applied experimenta] work and 
will be of exceptional interest to mechanical en- 
gineers who can make the most of opportunities 
for orginal thought and application Sound 
general experience n mechanical engineering 1s 
called for, with a bias towards experimental work , 
and one of the appointments requires a wide ex- 
pertence in instrumentation In every case a good 
university degree ıs a desirable qualification 
followed by an apprenticeship and at least three 
years’ industrial experience Inquiries are invited. 
now, whether or not candidates are immediately 
available, and the fullest information will be given 
to those asked for interview, such interviews carry 
no obligation, but will enable candidates to meet 
the company’s Chief Engineer and his staff and to 
measure at first hand the technical interest and 
career prospects —Apply in writing to Personnel 
Manager Pontypool Mon 


ALLEN &  HANBURYS, LTD, WARE 
Herts, require Research Chemist, organic for 
Research Laboratories Candidates should have 
at least first- or second-class honours, or M Sc 
and should be under 30 Previous experience in 
organic synthesis desirable but not essent a] The 
position 1s permanent, progressive and supcrannu- 
ated Five-day weck —Apply, Personnel 
Manager 


GRADUATE CHEMIST, METALLURGIST 
or Chemical Engineer required. to deal with prob- 
lems relating to the installation of electroplating 
plant and process control Applicants must have 
completed military service and be willing to travel 
—Apply, Electro-Chemical Engineermg Co, Ltd, 
161 Queens Road, Weybndge, Surrey 


THE RESEARCH LABORATORY OF THE 
British Thomson-Houston Co Ltd require a 
Graduate 1n Metallurgy or Physics to join an ex- 
panding group working on the strength of metals, 
with particular reference to high temperature pro- 
perties —Apply, quoting reference HJ and stating 
age quahfications and experience to the Director 
of Research, The British Thomson-Houston Co, 
Ltd, Rugby 


APPLICATIONS ARE INVITED FROM 
physicists with honours degrees or their equi- 
valent, for posts in the rescarch laboratory of 
the British Thomson-Houston Co Ltd. The 
work involves investigations of photo-conductive 
materials and devices, but previous experience in 
this field 1s not essential —Apply, quoting refer- 
ence WNB, and stating age, qualifications and 
experience, to the Director of Research, The 
British. Thomson-Houston Co, Ltd, Rugby 

















GRADUATE 
required by the 
NELSON RESEARCH 
LABORATORIES 


Stafford, 
with Vacuum 


fully conversant 
Techniques and preferably has some experi- 
ence in the design and testing of electronic 
valves 


who 1s 


This ıs a progressive position m new 
Laboratories set in pleasant surroundings 


Please apply to Dept CPS, 336-7 
Strand, W C2, quoting Ref 308D 





BRITISH NYLON SPINNERS LIMITED 
The Company's expanding activities will give rise 
to further appointments, during the next few 
months, covering a wide field of scientific en- 
deavour Graduate scientists and textile tech- 
nologists, whether available now or latet, are n- 
vited to register their interest at this stage and 
where necessary exploratory interviews will be 
arranged involving no obligation The openings 
will cover a range of work including pure re- 
search, applied rescarch, plant experimentation 
and the development of new manufacturing tech- 
niques up to full scale operanon For men with 
suitable ability and inclinations there will be op- 
portunities for speciabzing in the new advanced 
forms of technology arising with the advent of 
synthetic fibres and ther textile applications 
Several of the appointments will be at a senior 
level and the company wil welcome tentative 
inquies from chemists, physicists and textile 
graduates, these will be treated in strict confi- 
dence, and should be addressed to the Personnel 
Manager, British Nylon Spinners Limited Ponty- 
pool, Mon 


pda ela S 

PHYSICIST OR METAL-PHYSICIST RE- 
quired for X-ray Laboratory (industrial radio- 
graphy and crystallography) Scope for long-term 
research as well as technological applications 
Good university degree essennal Candidates 
would be given encouragement to gain wide re- 
search experience and the seniority which this ap- 
pomtment ts intended to carry —Applications to 
Personnel Dept,  Hadfields Ltd, East Hecla 
Works Sheffield, 9 
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QUALIFIED YOUNG MALE CHEMIST, 
physically fit and having some knowledge of 
biology, required at Surbiton Laboratories of large 
Bakery Organization Duties will ulumately in- 
clude visiting bakeries in all parts of United 
Kingdom Salary within range £550 to £675 per 
annum, depending on experience, but no previous 
industrial experience necessary Contributory 
pension scheme —Apply to Box 664, T G Scott 
and Son, Ltd, 143-147 Regent St, London W 1 


en ee 

T & H SMITH LTD HAVE A VACANCY 
in them works at Edimburgh for a qualificd 
pharmacist or chemust, under 35 years of age, for 
interesting work im connection with the develop- 
ment and production of allergy preparations 
Superannuation scheme in force —Apply, giving 
full personal particulars to Works Director, T 
& H Smith Ltd Blandfield Chemical Works, 
Wheatfield Road, Edinburgh, 11 








T.P.N. rerpnospnopyripine nucLEoTIDE 
FROM LIVER or YEAST 
and other SIGMA brand products are now available 


Ask for list SIGMA 8 
GEORGE T. GURR LTD. 


136-138 NEW KINGS RD, LONDON, SW 6 


The Microscopical Stain People 














« 4 4 4 GRATICULES 


We are now using so many modern methods of processing 
scales, masks and other graticules on glass that we can find 
a solution to most glass engraving and printing problems. 


PATON HAWKSLEY 


ROCKHILL LABORATORIES, KEYNSHAM, SOMERSET 
Offices: 389 Archway Rd , London, N.6. KEYNSHAM 2364 








GLASSWORKERS 
STRAIN-VIEWING 
POLARISCOPE 


Full wave retardation analyser 
for 5800 A gives most sensitive 
colour indication of strain 
Field and sight aperture 14” dia 
Dimensions 6i" x 54” x S^" 
Price £11 16s. 6d. 

As above but without colour 
analyser showing strains against 
black field Price £4 15s 0d. 


Immediate Delivery 


H. S. B. MEAKIN, LTD., 36, Victoria Street, S.W.I 
SUPPLIERS OF POLAROID PLASTIC and GLASS 


Tel.: Abbey 6713 
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CHEMIST REQUIRED FOR  RE- 
search work on inorganic chemicals and 
metal extraction. Appheants should have 
BSc or ARIC, and some research ex- 
perence would be preferred Permanent 
appointment with pension and life assur- 
ance Apply, staung reference NC F15, 


and details of age, qualifications and exper- 
ence to 


Personnel Officer (Staff), 
Magnesium Elektron Limited 
PO Box No 6, Lumm's Lane, 
Clifton Junction, Swinton, 
near Manchester 


IMPERIAL CHEMICAL INDUSTRIES 
Limited secks to fill the following vacancies in 
research work (1) A young woman honours 
graduate who has specialized in Zoology or pos- 
sibly Microscopic Botary The appointment will 
be concerned with Histopathological work in con- 
nection with Chemotherapeutic Research (2) A 
Bacteriologist with a veterinary qualification The 
appointment is concerned with research on the 
chemotherapy of animal diseases Previous re- 
search experience is essential and preference will 
be given to candidates between 30 and 35 years 
of age (3) Organic Chemists to conduct Chemo- 
therapeutic Research Candidates should hold a 
PhD degree or have had an equivalent research 
traming and should be under 30 years of age (4) 
A Biochemust to conduct research in the field of 
chemotherapy Candidates should hold a Ph D 
degree or have had an equivalent research train- 
ing and sbould be under 30 years of age The 
Company's Research Laboratories are at present 
situated in the North Manchester area but new 
laboratones are now in the course of erection in 
a rural area about twenty miles south of Man- 
chester —Applications, with full particulars should 





be addressed to the Staff Manager, Imperial 
Chemical (Pharmaceuticals) Limited Fulshaw 
Hall, Wilmslow, Manchester 

SENIOR PHYSICIST REQUIRED TO 


mutate a Nuclear Physics section m a well 
equipped research laboratory Location m North- 
amptonshire —Box 661 T G Scott and Son, Ltd 
143-147 Regent Street, London, W 1 














bs Advertisers please note You must add 
Apply Employment Exchange" unless the 
employment advertised or the workers re- 
quired are excepted under the Notification of 
Vacancies Order 
a tc co LR d 
BAKELITE LIMITED HAVE A NUMBER 
of vacancies for Chemists in their Research and 
Development Department Up to five years in- 
dustrial experience (not necessarily in the plastics 
industry) would be an advantage There are also 
vacancies for chemists who will graduate or who 
will complete their national service in the next six 
months The work of the department covers a 
wide range of polymers and plastic materials and, 
in addition to original work involves develop- 
ment in this country of products and processes 
orgmatmng i the United States Candidates for 
these positions should have first- or second-class 
honours degree or equivalent qualifications —Ap- 
plications should be addressed to Research and 
Development Director, Bakelite Ltd, Redfern 
Road, Tyseley, Birmmgham, 11, and should give 
full details of age, traming, qualifications, and 
experience 








WORKS CHEMIST REQUIRED WITH 
some Laboratory and Industrial experience pre- 
ferably possessing degree or equivalent Salary 
according to age and experience, etc —Apply to 
Works Manager Hopkin and Willams Ltd; 
Uphall Road, Ilford, Essex 


FOR SALE AND WANTED 


LEITZ BINOCULAR/MONOCULAR MICRO- 
scope Square mech stage, substage Abbé con- 
denser, swingout iris diaphragm quadruple NP 
Objectives 3, 5 6L and 1/12 OI Fluortte NA 
132 Eyepieces Huygens paired X6, paired X10, 
single step micrometer X6, single blood counting 
graticule x6 Buerker — Buerker BC  shde in 
bakelite box Dark ground condenser NA 120 
in box to fit microscope Adams haemometer and 
some assorted pipettes Completely reconditioned 
by Leitz (London) Ltd, November 1954 and 
guaranteed by them, immaculate as new The lot 
£105 —'Phone  PERivale 2455 or 6420 or write 
Box 663 T G Scott and Son, Ltd, 143-147 
Regent Street, London, W 1 





APPOINTMENTS WANTE 


SKILLED SCIENTIFIC GLASSWORK 
26 years research and administrative experi 
seeks change —Box 662, T G Scott and i 
Ltd, 143-147 Regent Street, London, W 1 


GRANTS & SCHOLARSHIE 


INSTITUTION OF ELECTRICA 
ENGINEERS 
SCHOLARSHIPS 


The Council of The Institution of Elect 
Engineers will consider for award this year 
Research Scholarships, one Graduate Scholars 
and six Student Scholarships Research Sch 
ships, Ferrantt, value £500 per annum for 
years Oliver Lodge, value £420 for one y 
may be extended IMEA, value £420 for 
year, may be extended Swan Memorial, v 
£120 for one year CP Sparks Fund, v 
£100 for one year Graduate Scholarship, 
full-time postgraduate study Duddell, v 
£400 for one year (May be awarded as a Stu 
Scholarship} Student Scholarships for stud; 
undergraduate level at a university or a tech! 
college Duddell, value £200 per annum for t 
years Arthur Fleming, value £120 per an 
for four years (for a sandwich diploma cou 
Salomons value £60 for one year David Hug 
value £60 for onc year Paul value £75 
annum for four years  Thorrowgood, value 
for one year 

The closing date for the receipt of applicat 
1s May 2 1955, for Student Scholarships 
June 1, 1955, for Graduate and Research Sch 
ships Full particulars of the conditions of as 
attached to each scholarship and nomination fc 
may be obtammed on application to the Secre: 
The Institution of Electrical Engineers, S: 
Place, WC2 


MISCELLANEOUS 


TYPING MSS ETC FULL KNOWLEI 
technical medical and scientific terminolog 
Box 667 T G Scott and Son, Ltd, 143 
Regent Street London, W 1 














VACUUM EQUIPMENT 





THE FIRST 


OF A NEW RANGE 


PIRANI GAUGE 


MODEL P.2. 


Range 0.5 mm —0 001 mm Hg 


Having the following advantages : 


e MAINS OPERATION 


e PROVISION FOR 2 HEADS 
e BUILT-IN LEAK TESTING FACILITIES 
e FULLY INTERCHANGEABLE GAUGE 


HEADS 


e VERY ECONOMICAL FILAMENT 
REPLACEMENT SERVICE 








ZEISS LOUPES 


These world-famous magnifiers which set the | 











standard many years ago are now being manu- 


factured ın their Winkel factory They are , 


achromatic and aplanatic, mounted in black 
folding plastic covers, and they are available 


V. W. THIRKELL 


VACUUM EQUIPMENT 
Elektron Works, 96a, Sydenham Road, London 
Telephone . SYD 4720 


S.E26. 


singly ın magnifications of 6X, 8x, and 10x, 
at £2 10s each, and in the double folding form 
3x and 6x which used together give 9x at 


£4 7s 6d each 


RAYNER 


100 NEW BOND STREET, LONDON, W1 
Telephone GRO 5081 
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CATHODE RAY 
POLAROCRAPK 


For Accurate and Speedy Analysis 
METALLURGICAL INORGANIC 









ORGANIC 


QUALITATIVE 


QUANTITATIVE 


SPECIAL RESEARCH 


ROUTINE - 
Wrste for leaflets 


SOUTHERN INSTRUMENTS LTD. 


Special Products Division 
CAMBERLEY - SURREY Phone’ Camberley 2230 





| VARIABLE AMPLITUDE 
|. PHASE CONTRAST 
`- MICROSCOPE 


x 







AM eem Mom s 


M Wf mannan OAE T 


: " Goke Troughton Simm ms. 


E YORK ENGLAND: 





CHATWOODS 


business 1s 
Protection 


ISOTOPE CONTAINERS - STIRRERS 
GLOVE BOXES - VALVES 

REMOTE CONTROL EQUIPMENT 
SUPER-DENSE CONCRETE STRUCTURES 


SHIELDED ROOMS, DOORS AND SAFES 


The Chatwood Safe and Engineering Co Ltd 
are able to offer specialised services 

to those responsible for guarding personnel 
against the hazards associated with nuclear 
reactions and radio-active elements. 

Chatwood have specialised 1n the development 
of protective structures and _ 
techniques for nearly one hundred 
years, and are qualified to help 

you with your problems. 





d 


R.P. DIVISION 


THE CHATWOOD SAFE AND ENGINEERING' COMPANY LIMITED 


Shrewsbury Telephone Shrewsbury 4001 





celu NATURE March 12, 1955 











A NEW 
REVERSION SPECTROSCOPE 


Step by Step 


Recently, interest has been revived in 
Step Micrometers, and consequently we 
have just redesigned our E16 Byepiece 
Micrometer 


The scale is 10 mm long and 1s sub- 
divided into millimetres numbered 0-10 
Each millimetre 1s further sub-divided into 
10 divisions which are easily identified by 
a series of opaque steps The sharply 
defined mage makes this well-balanced 
pattern a real asset 1n Microscopy Price 
19s each, available from stock 


Complete List of Eyepiece and 
Stage Micrometers from 





This new model (No. 3505) is constructed on the 
reversion principle originated by Prof. H. Hartridge 
F.R.S. It enables readings to be made with ease 


and great accuracy. M r a t i eC u l e S 





Catalogue of Spectroscopes, post free from :— EONTTED 


R & J BECK LTD e 99 MORTIMER ST | 57-60 HOLBORN VIADUCT, LONDON, EC 
LONDON:W.I Phone CENtral 2717/8 Grams Rheinberg, Cent , Londo 


MUIRHEAD INSTRUMENTS 
for 
LEARNING AND EARNING 
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GREEN’S PURE 
FILTER PAPER 


This is the special fold for 
Agar Agar Green's No. 5002 


Write for price list NG 





Makers: 


J. BARCHAM GREEN LTD. MUIRHEAD & CO. LIMITED 
Maidstone * England 


PRECISION ELECTRICAL INSTRUMENT MAKERS 
BECKENHAM. KENT - ENGLAND 


Printed in Great Britain by Fisuer, Kxicur & Co, Lro , The Gainsborough Press, St Albans, and published by MACMILLAN & Co, LIMITED, 
at St Martin's Street, London, W C 2, and Sr Manriv's Press, Inc , 103 Park Avenue, New York 17, N Y, US A —Saturday, March 12, 1955 
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PHASE CONTRAST 
OUTFITS 


e For excellent performance at modest 
cost 


e Fit Baker or other microscopes made 
to accepted standards | 


e Available in powers x 10, x 40, x 100 
e Outfits from £28 10s : 
-@ Complete instruments from £62 4s 








HEAVY DUTY GLASS WORKING LATHE 


iy 








Se TNT 
2F HOLBORN LTD. £$7.1765 ra 


METRON WORKS, PURLEY WAY : Í 
CROYDON, SURREY (CROydon 6644) HEATHWAY MACHINERY CO. LTD. 


London Showrooms 244 High Holborn, W.C.1 UXBRIDGE ROAD, HILLINGDON, MIDDX. 














PM SOC > (o eT SF 
3 TONS EM E eis oh orci: - EUNTES 
E SA ^ ^ ‘| 
Li i 
H 
m B T L Burette for Karl Fischer Re- y 
f i s A sian agentand Burette for methanol «| 
1 water solution for back titra- 3 
H tion í 


: Electrometric Apparatus 
i for 


KARL FISCHER TITRATIONS 


Self-contained with a built-in. end-point 
indicating circuit of high sensitivity, so that 
no external potentiometer 1s required 


BAIRD & TATLOCK 
(LONDON) LTD. 


i 

E 

i Scientific Instrument Makers 

j FRESHWATER RD , CHADWELL HEATH, ESSEX 
i 

" 


po 


Micro-ammeter with scale 
marked ‘Excess Water" and 
* Excess Fischer ” 


EE E 


Nozzles and connections in- 
corporated to enable dry 
nitrogen to be passed over 
, contents of the reaction vessel 


Three types of reaction vessel 
available, (a) standard as illu- 
strated (b) with side tube for, 
filing (c) with side tube for i 
filung and base tube with i 
stopcock for draming a 


B 
^. 
Wieden en, 


PUN 
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This vapour pump was specially designed 
to provide fast pumping speeds so essential 
to many large research installations and to 
meet the exacting requirements of com- 
mercial applications where rapid opera- 






m 
m 












annt tton cycles are necessary without the need 

Tj ee for large backing pumps and lines. 
[D mer AAT ia 

Tm Sh IMPORTANT FEATURES OF THE 903B 
wn SN xcd VAPOUR PUMP 

M Li \\ M Ni rs les 3 LEDI a TANEN 

eee d (| Whe gl MS MEC Integral '"Booster-type" third stage permits 

UNG 


high speeds against backing pressures as 
high as0 5 mm Hg without large diameter 
backing lines or expensive backing pumps. 


K Combines high effective pumping speeds 
and backing pressure performance with less 












t EL than normal heater inputs 
oT near Ta X Water-cooled baffle valve maintains highest 
a Eh | W practicable pumping speed with effective 
- L—HüLrd r3 uu ri "i baffling and the operational advantages of an 
5 a ee | at isolation valve 
Ir. [ E essunt e Hg 
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A PORTABLE DRAUGHT GAUGE 


~~ 


indispensable to all concerned Cee ES M AC! 
with the measurement of flue A ‘ ; 

draughts and small positive or 
negative pressures, this 
Draught Gauge has, in the in- 
clined position, a range of 0 5 
In, (12-5 mm.), and reads to 
00! In (025 mm), while in 
the vertical its range Is 3 4 in 
(84 mm). It is light and 
compact, 

Size 7} x 31 x là imn. 
Weight 20 oz 


Price £5 15s. 6d. 


Available for immediate delivery 
— write for leaflet No. 764 


C. F. CASELLA & co. Lta. 


REGENT HOUSE 
FITZROY SQUARE 
LONDON, W.I 
Telephone — X EUSton 3944 


Member Scientific Instrument Manu- 
facturers' Association of Great Britain 


HOSLAB 


Regd Trade Mark 
Laboratory Equipment 


PROPIPETTES 


(Foreign) 





For delivering liquids precisely and safely 
pecially useful for corrosive, toxic and radio-active solutions 


The Separator ts essentially a powerful electro-magnet 
with pole pteces of special design, incorporating a feed 
hopper, a double-track non-magnetic pan with a vibrator, 
a divided chute and two collecting buckets 





(LEAFLET ON APPLICATION) 


)SPITAL AND LABORATORY SUPPLIES LTO. 
12 CHARTERHOUSE SQUARE CHAS. W. COOK & SONS LTD. 


LONDON, E.C.1 97 Walsall Road, Perry Barr, 
Telephones Clerkenwell 4840, 7941 Birmingham, 22B, England 


OMPLETE LABORATORY FURNISHERS 


Please send for information and prices 
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A complete apparatus for 
measurement of protein 
in body fluids, comprising 
Power Unit, Bath, and 
Photoelectric Measuring 
Unit 





Full details readily available from 


ELECTROPHORESIS 
APPARATUS 





Simple to use 
rapid, accurate 
robust, and lo 
priced 





SELENIUM PHOTOCELLS 
NEPHELOMETERS 


PHOTOMETERS 


EVANS ELECTROSELENIUM LTD 


Sales Division 25, Harlow, Essex 


Representatives for Sales and Service 
MANCHESTER AREA: 
A. M Lock & Co, Ltd, Crompton Street, Chadderton, Lancs 


NORTH OF ENGLAND 
Electricals, Ltd , 14, Claremont Place, Newcastle-upon-Tyne, 2 


SCOTLAND: 
Atkins Robertson & Whiteford, Ltd., 92-100, Torrisdale Street, Glasgow, S 2 


DENSITOMETERS 
ABSORPTIOMETERS 
SPECTROPHOTOMETERS 
OPACIMETERS 

FLAME PHOTOMETERS 
COLORIMETERS 


REFLECTOMETERS, ETC, 
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SCALAMP FLUXMETER 


Excellent design and the selection of the most suitable materials are 
combined to give this new FLUXMETER a truly outstanding per- 
formance. The drift rate with a search coil of 10 ohms or less is 
O I per cent. A two speed “return-to-zero” control 1s fitted enabling 
measurements to be made with rapidity and ease. A spirit level and 
levelling feet facilitate setting-up and the automatic and manual coil 
clamps safeguard the suspension 1n transit. The illumination of the 
lamp bulb ıs effected either by an external 4-volt battery or by mains 
supply through the built-in transformer. Two search coils of mean 
diameter I cm and of area turns of 10 or 100 cm.? are available. 


Please write for our descriptwe leaflet quoting Cat. No NT 8834 


OUR NEW ILLUSTRATED CATALOGUE IS AVAILABLE ON REQUEST 


+ 
SCIENTIFIC») (AinsTRUMENTS 


W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 
Gss 
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Hopkin and Williams Ltd are 
pleased to announce the following 
substantially reduced prices for Karl 
Fischer Reagent which have been effected as a 
result of increased production necessitated by the ever 


The B.1 

growing demand for this reagent Electrometric Appar: 
for Karl Fisc 

ROO CODE No 93505 titrations, m us 

1000 ml 30/- 500 ml 16/- the laboratorie 


Hopkin & Wilbams 1 
The reagent 1s a single solution ready for tmmediate use and 


has a water equivalent of 5 mg of water per ml The price 
reduction amounts to approximately 25% but the quality of 
the reagent and its stability have been maintained at the 
usual high level 


«au» HOPKIN & WILLIAMS Limite 


Manufacturers of pure chemicals for Research and Analysis 


FRESHWATER ROAD CHADWELL HEATH, ESSE 
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Special purpose Cathode Ray Tubes 
for Research and Industry 


A range of cathode ray tubes 1s Available for use 
in specialised applications such as the observation 
and recording of hugh speed transient phenome- 
na, where the high capacitances and other 
lumitations of the usual type of instrument tube 
would result in distortion or complete suppression 
of the trace 

Typical applcatons of these special tubes include 
high voltage cable testing msulator overload and 
breakdown testing, cable fault finding by quasi- 
radar technique and the mvestgation of nigh 
voltage switching phenomena. 

They are also suitable for use in laboratory oscil- 
loscopes 





Brief details of some of the more popular types are given 
below The tubes are of the all-electrostatic type, with 
heater ratings of 4V, | OA (approx) 


401 CAHA 4cm dia high vacuum monitor 
408 CAHA - tubes with one stage of post 
Rating deflection acceleration For use 
Va3 (max) |5kV in laboratory oscilloscopes, 
Vpda3 35kV multt-channel strain-gauge re- 
Sx (av ) 0090mm/V cording equipment, etc. 

Sy (av ) 0 100mm/V 

Screen 401 CAHA Green-visual 


408 CAHA Killed blue— photographic 
Base B9G (pressed glass) 


908 BCC 

Rating 

Va3 (max ) IOkV 

Sx (av)  400/Va3 mm/V 

Sy (av)  750/Va3 mm/V 

Screen Killed blue— 
photographic 

Base: BI2D 


A 9cm dia flat screen high 
speed recording tube with a 
low capacitance deflecting sys- 
tem The connections to the 
plates and final anode are 
broughtoutthrough side-arms 
Writing speeds of the order of 
30,000 km/sec are possible, 
and transients of the order of 
10-9 sec may be recorded 
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908 CARA 

Va3 — 4kV 

Vpda 8kV 

Sx (av ) 0 085 mm/V 

Sy (av ) 0 [12 mm/V 

Screen Killed blue— 
photographic 

Base BI2D 


1601 ABC 

Va3(max) 5kV 

Sx | 660/Va3 mm/V 

Sy  1100/Va3 mm/V 

Screen Green— 
visual 

Base BI2D 


1608 BCCA 
Va3 (max ) 3 SkV 
Vpda3(max) IOkV 
Sx(av) 0 l5mm/V 
Sy (av) | 027mm/V 
Screen Killed blue— 
photographic 
Base BI2D 


A 9 cm dia flat screen high 
speed recording tube with 
one stage of post deflection 
acceleration. For use where 
the special features of the 
908BCC cannot be em- 
ployed to full advantage 
The Y plate connections and 
final anode are brought out 
through side arms 


A l6cm dia flat screen high 
speed oscillograph tube 
The construction is of the 
low capacitance type with 
the deflector plates and final 
anode connections brought 
out through side arms 


A l6cm dia flatscreen tube 
of similar low capacitance 
construction as the 908 BCC, 
but with three stages of post 
deflection acceleration This 
tube will achieve similar 
writing speeds and record- 
ing periods as the 908 BCC, 
and is recommended for use 
where the deflecting poten- 
tials available are limited 


Alternatve screens are available includ- 
ing long after-glow and white and blue 


alummused types 


Other types of special tubes are avail- 


able mcluding 


Double gun tubes Storage tubes 
Television monitor tubes 

Comical deflection systems tubes for 
radialtime bases Monoscopes, etc 


Write to Osram Valve and Electronics Dept for full technical details 
THE GENERAL ELECTRIC COMPANY LTD, MAGNET HOUSE, KINGSWAY, LONDON, wWwC2 
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FAST SCALING UNIT 


Po.4m 


ie teas eee 
APER. y 


^7 he iG 
LABGEAR ` 


CAMPO tng +, 


Em T 


J a : ae 
-È RESET 
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A five decade scaling unit of ımproved design particularly suited to use with 
scintillation and proportional counters 


Price £148 in UK. Delivery from stock 
Features: 


Fully electronic scale of 100,000, or 100,000,000 with external 
Dekatron Register D 4019/V 


Zero reset of entire recorded count 


10’, 10°, 10* and 10* count pulse for use in conjunction with Dekatron 
Automatic Timer D 4102 1n “ time-per-unit-events ” applications 


Maximum steady counting rate 200,000 pulses/sec 
Power outlet for pre-amplifiers. 
Calibrated discrimination and paralysis time 


Please write for detailed specifications of these and other Labgear Nucleonic Instruments 
and‘ ancillary equipment. 


Labgear (Cambridge) Ltd. 


WILLOW PLACE 
cambridge 2494/5 CAMBRIDGE rar Cami 


* Labgear Cambridge" 
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In the interest of accuracy 


In the field of scientific 
photography, where performance 
must be capable of prediction and 
control within close limits, the 
consistently high quality of Ilford 
products has more than usual 
significance This accounts for 
the regular use of Ilford sensitised“ 
materials by scientific and 
industria] research organizations, 
both great and small, 1n every 
part of the world 





PHOTOGRAPHIC MATERIALS 


in the Service of Science 





ILFORD 


ILFORD LIMITED ILFORD LONDON 
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Why SP 600? ` 


COLORIMETER 
. ABSORPTIOMETER 
SPECTROPHOTOMETER 


In every way the SP 600 Spectrophotometer makes an ideal complement 
to the familiar SP 500 There are analytical problems (in the field of metallurgy, for 
example) which demand an instrument capable of precise absorption measurement at 
carefully selected wavelengths, but for which ultraviolet equipment 1s not necessary 
The SP 600 1s designed to provide exactly these facilities 
The dispersion of the glass prism and the high quality optical system give a resolution 
unobtainable with filters and the electronic detector-amplifier makes the mstrument 
exceptionally sensitive. It 1s robust, easily operated and moderately priced. 
Arrangements can be made for a comprehensive test in your own laboratory, without 
obligation. Please write for details. 







m 
! BRITISH 

INSTRUMENT 
INDUSTRIES 


EXHIBITION 

l OSRH unus 
A COURT 

LONDON 


SPECTROPHOTOMETERS 
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Cut copying -time 


with this ‘one-step’ paper 


You copy documents with greater speed 

- when you use Kodak ‘Autopositive’ Paper, 

because 1t gives you black-on-white photo-copies 
in one step, without intermediate negatives. 


€ Autopositive’ papers low-speed emulsion 
enables it to be processed in ordinary office 
lighting or indirect daylight. It has the high 
contrast and the “whiter white” base that are 
features of most ‘Kodak’ document-copying 
papers. You can make clear copies every time 

_ —even when the originals are faded 


Kodak 


MATERIALS FOR DOCUMENT COPYING 


celxiv 















D 


Please write (mentioning “Nature’) for the booklet “Document 
Copying Papers" and a free wallet of specimen prints 







DURI p*uem ( mua fr 


Kodak Limited, Industrial Sales Division, Kodak House, Kingsway, London, W C: 
‘Kodak’ and ‘Autopositwe’ are trade-marks 





Instruments for Research 
and Industry 


Direct Reading pH Meter 


A robust and exceptionally stable mams-driven instrument 
which 1s being widely used by leading firms, both at home 
and abroad The 6-inch mirror scale meter may be read to 
0.05 pH, and the normal zero stability of the 1nstrument is 
+ 0.02 pH. There are two pH scales: one reading 0-14 pH 
and the other giving a coverage of 7 pH over any part of the 
scale. A mullivolt scale ts also mcluded and automatic 
temperature compensation is provided from 0° to 60° C. 

A complete range of laboratory and industrial electrode set cae 
systems 1s available for use with this instrument. MODEL 23A 
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MAN-POWER FOR COLONIAL DEVELOPMENT 


HE Queen's speech at the opening of the new 
session. of Parliament on November 30 mdicated 
he Government's intention to prolong the Colonial 
Jevelopment and Welfare Acts and to merease the 
inds available under them, as well as 1ts contmued 
apport of the Colombo Plan The debate on the 
peech in the House of Commons on December 3 
antred on Colonial development, and Mr. A. Lennox- 
ioyd, Secretary of State for the Colonies, said that 
e hoped to introduce a further Colonial Development 
nd Welfare Bill at an early date which would pro- 
ide additional sums for that purpose for 1955-60 
[o could not give any figures, as the Bill was not m 
nal form, but there would be an overlap of a year 
etween the money voted by the last Act and that 
hich would be provided under the new Bil The 
olonies have already been asked to draw up their 
lans for 1955-60, mdicatmg their priorities and the 
xtent to which priorities can be met out of ther 
wn resources. 
Mr. Lennox-Boyd pomted out that expenditure on 
olomal development has been ring steadily and 
now running at the rate of about £110 million a 
sar Excluding some major projects and the work 
? the statutory corporations and other public bodies, 
oub £500 milhon ıs now involved in Colonial de- 
xlopment, of which about half is commg from the 
cal resources of the territories, about one-third from 
tternal loans, and one-sixth, or about £14 million 
year, currently, from the Colonial Development and 
Telfare Fund. Some 43 per cent of the latter monies 
spent on social services, 10 per cent on research, 
6 per cent on surveys and censuses, nearly 20 per 
mt on economic purposes (mainly agriculture), and 
i § per cent on communications. 
Reviewing this expenditure, Mr. Lennox-Boyd 
wticularized the expenditure of £14 5 millon on 
iblic health and referred to the shortage of medical 
en and nurses m many parts of the world Of the 
13 million expended on education, between £7 and 
} milhon has gone on university education and about 
t 8 millon on technical and vocational trammg, and 
r Lennox-Boyd welcomed the plea which Mr. 
unes Griffiths had made for a greater development 
' technical education. The more we can do to 
courage technical education, he said, the better 
3 shall serve the interests of the Colonial territories 
r enablmg them to live a full and complete hfe 
id meet on more even terms the problems of the 
odern world. He also welcomed the dramatic ex- 
winsi0n in university facilities since the Second 
‘orld War and, referrmg to the mmportance of the 
»velopment of housmg and water supplies, paid a 
arm tribute to an umaginative experiment mitiated 
r Sr Edward Twmmg among the Mahoude in 
inganyrka. He promised to look into a suggestion 
ade by Mr Griffiths m regard to the relationship 
Xween the Colonial Development Corporation and 
ylonial Development and Welfare Funds, and he 


x incentives was welcomed by Mr. Dodds-Parker 


also emphasized the mportance of encouraging the 
development of craftsmanship. 

Replymg for the Government on this debate, the 
Under-Secretary of State for Commonwealth Rela- 
tions, Mr. D Dodds-Parker, dealt more particularly 
with the Colombo Plan, to which over six years Great 
Britam will be contributing about £300 mhon, of 
which £252 millon represents the release of sterlmg 
balances. To India, Pakistan and Ceylon, these 
releases will amount to about £42 mulhon a year, 
meludmg £5 milhon for steel expansion m India and 
the same amount for the Sui Gas Transmission 
Company in Pakistan, while grants and loans to 
Malaya and North Borneo last year amounted to 
about £12 5 million By June 1954 the United Kimg- 
dom had agreed to supply about £840,000 for equip- 
ment for research mstitutions, laboratories, and rail- 
way trammg, while under the Colombo Plan Technical 
Co-operation Plan alone ıt had found 621 trammg 
places by June 1954 and had offered the services of 
155 experts, of whom 111 were accepted. 

Mr Dodds-Parker estimates that altogether Great 
Britam ıs spendmg about £200 milhon a year on 
overseas aid. This mcludes £1 33 milhon m support 
of the Specialized Agencies, £650,000 on the Technical 
Assistance Programme of the Umted Nations (to be 
mereased to £800,000 this year), £18 5 milion on 
Colonial development and welfare, £5 5 mullon on 
the Colonial Development Corporation, £23 5 milhon 
on Colonial loans as well as £10 million each to the 
Governments of Southern Rhodesia and New Zea- 
land, £10 million to Pakistan m export credits and 
£400,000 for technical aid under the Colombo Plan. 
The Capital Issues Committee authorized private 
capital issues of £40 million while, through the World 
Bank, we released to India and Pakistan, ın 1954, 
£10 millon out of the £60 million for Commonwealth 
development spread over six years, and £42 million 
was released from sterlmg balances. The stress laid 
by Sir Arthur Braithwaite on the necessity for capital 
investment and the importance of providing adequate 
He 
said that the Government is doing 1ts utmost to see 
that priorities are put in. the right order. He stressed 
also the general shortage of qualified and experienced 
technical and scientific personnel, and both he and 
Mr Lennox-Boyd emphasized the umportance of the 
Colonial Territories themselves making the maximum 
use of their own resources 1n finanomg development. 
The Colomal governments have recently been m- 
formed of the Home Government's agreement in 
principle, and, subject to a review of the individual 
excumstences of each territory, to a small part of 
ther currency funds, amounting to £365 million, held 
in London m the form of investments m United 
Kingdom. issued. securities, mcludmg some Colonial 
stock, being transferred mto locally issued securities. 

One pomt which was made by Sir Arthur Braith- 
wate and which, in shghtly different form, was 
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stressed by Mr. Dodds-Parker, puts m its proper 
perspective the value of the welfare work among 
overseas students of the British Couned Sw Arthur, 
in connexion with ervil engmeering constructional 
work, stressed the value of brmging people from the 
Colonies to Great Britain for mdustral, as well as 
academic, traming Mr. Dodds-Parker pomted out 
that many students come to Britam at ther own 
expense. He was impressed, m his recent visit to 
Asia, with the number of people who wished to send 
their children to Britain for higher education, and he 
thought that this 18 a continumg contribution which 
Britain can make. 

There are now more than 8,000 Colonial students 
in Britan, some 3,500 of whom arrived during 1953. 
Nearly half of them are West Africans , but practic- 

-ally every Colonial termtory 1s represented These 
figures alone emphasize the 1mportance of the work of 
the British Council among overseas students, which, 
since 1949, has been met mamly from Colomal De- 
velopment and Welfare Funds, with contributions 
from both the Foreign Office and the Commonwealth 
Relations Office also, since under the scheme mutiated 
on January 1, 1950, the British Council 1s responsible 
for extendmg the welfare facilities for overseas 
students generally, as well as for mamtammg hostels 
and other services for the welfare of Colonial students. 
Overseas students m the Umted Kingdom are now 
estimated to number about 25,000 compared with 
10,000 in 1948, and although of the 3,647 students met 
by the British Council on arrival durmg 1953, 3,258 
came from British Colonial territories and only 248 
from foreign countries, accommodation of some kind 
at one time or another was found for 2,270 students 
from foreign countries durmg the year. 

The latest report from the British Council*, which 
attributes the rapid moerease ın the number of over- 
seas students to the mcrease m grants for study m 
British universities and technical colleges, and also 
to new schemes for trammg artisans m British 
mdustry and commerce arismg directly out of Colonial 
development, reviews at some length the working of 
this scheme durmg the past four years, and the 
measure of its success m achieving its objectives. 
Durmg that period, the Council’s staff have met on 
arrival nearly 12,000 overseas students, more than 
10,000 from Colonial territories, and confidence is 
expressed that the procedure devised for the pur- 
pose, m consultation with the Colonial Office and 
with the co-operation of the Customs and Immigra- 
tion Authorities, has worked well and that a Colonial 
student 1s now helped through the mevitable form- 
alities with sympathy and efficiency. It would, how- 
ever, be of advantage if these reception arrangements 
could be expanded to meet the needs of other students 
from withm and without the Commonwealth. 

Most overseas students, on first arrival, go to 
London, where temporary lodging on arrival was 
found last year for some 6,500 students, nearly 5,500 
from the Colonies. In 1953 a new hostel was opened in 
Lancaster Gate, London, primarily to meet this need, 
and ıb has now been recognized by the Colonial Office 

* Report of the Work of the British Council for the Year ended 


Zase a 1954 Pp v+i05. (London British Council, 1954), 
8. 
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that such a transit hostel will be essential for some 
time to come. It soon became obvious that hostel 
for Colomal students were essential so long as the 
number contmued to merease, with segregation 1 
an undesirable type of boarding house as the onh 
alternative. Accordingly, the policy of reducing th: 
number of hostel beds envisaged m the 1948 dis 
cussions was abandoned. the Newcastle an 
Edinburgh hostels were reprieved and improve! 
or extended, an enlarged and improved hostel fo 
women students opened m London, while that a 
Lancaster Gate also provides some permanent bed: 

Besides this hostel pohey, which has also mad 
Hans Crescent the centre for Colomal studen 
activity 1n London, the Council has found permanen 
accommodation in private lodgings for more thai 
7,000 students, some 3,700 of them from the Colon1er 
Nearly 6,500 students have attended its vacatio) 
courses, for each set of which more than a thousan 
applications are received, and whereas in 195 
students from foreign countries attending thes 


courses outnumbered Colomal students by more tha: 


four to one, in 1958, Colonial students were im exces 
by three to two. The value of these courses, like tha 
of the various surveys and study visits, which ar 
arranged by the Council but paid for mamly by th 
students themselves, hes m the fact that they enabl 
students from different parts of the world to live fo 
a time together and to get to know one another 
and make ıt posstble for them to see somethmg c 
the practical sides of their subjects of study, to visi 
different parts of the United Kingdom and to mee 
a wide cross-section of the British publie. 

In London, and 1n the areas outside London wher 
the Council has staff, there is either a centre fo 
overseas students organized by the Council, or th 
Council 18 associated with an mternational club maw 
tained for a simlar purpose. Such centres provid 
a place where overseas students can meet each othe 
and to which they can mvite them British friends 
and by enablmg the Counei's staff to get to kno 
students individually, they also facilitate the arrang: 
ment of suitable hospitality for students im Britis 
homes. The activities of the centres are particular] 
useful in areas where there are large numbers « 
industriel tramees or non-university students. 

London, however, presents problems which hay 
never been satisfactorily solved, although some « 
the experments m London boroughs have succeede 
to an extent which has seriously overtaxed the sma 
staff available In 1953, the Council issued moi 
than 9,500 mvitations to overseas students to me: 
British people m their homes, or 1n societies or club 
and some 1,700 students made new friends in this wa; 
Other organizations are doing similar work, but tt 
pressure on the British Council’s Overseas Studer 
Centre in. London is such that the membership coul 
be mereased several times if premises and staff wei 
available, ıb has therefore been necessary to lm 
membership to 1,200 students. On the whole, tł 
report suggests that the recommendations of 194 
which set the scheme m motion are bemg ful. 
mmplemented so far as Colomal students are cor 
cerned, although much remams to be done to me 
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the needs of students from the Middle East and 
South-East Asia. 

There 1s, nevertheless, no room for complacency 
as to the work which the British Council 1s already 
‘domg among Colonial students, viewed sunply as a 
complementary factor m Colomal development and 
welfare, or as to the desirability of moereasmg its 
scale and of supplementing it by private effort. Tf 
the comments m the debate on November 30 did 
not sufficiently brmg out the bearmg of such work 
on the effectiveness of programmes for technical 
assistance m the under-developed countries, the 
broadsheet which was issued almost simultaneously 
by Pohtical and Economic Planning, “Students from 
the Colonies” (No 374, November 29, 1954), although 
only a prelammary account of some of the difficulties 
which such students encounter m tryig to under- 
stand the British and to adjust them ideas to lfe m 
Britam, gives a sober warning of how much remams 
to be done. The picture ıt reveals of frustration, 
nostalgia, disillusion and optimism, the evidence 
adduced of unhappmess, discontent and misdirection 
1s disturbing , and not the less so because the tone of 
some students’ criticism of their reception betrays 
a lack of drive and adaptabihty that speaks poorly 
for ther ability to participate effectively m Colonial 
development 

Like the comments on this subject ın the debate 
and the review m the British Counell’s report, this 
broadsheet mdicates the need for some hard thnkmg 
matched by constructive action by all bodies con- 
cerned with the welfare of overseas students, by the 
university authorities and by the well-disposed pubhe, 
whose private hospitality could probably do most 
to make these potential leaders of the under-developed 
and Colonial territories firm friends of Bntam. That 
both Government spokesmen should. have recognized 
something of this ıs to the good, and there should 
be no need to fear that adequate money will not be 
forthcoming for the purpose from Colonial Develop- 
ment and Welfare Funds. Government action can 
only go a certam way, and beyond this—quite apart 
from the indispensable influence which private bodies 
and mdividuals can exert—it would be helpful 
af there were less disposition to make Colonial 
development and welfáre a matter of party politics. 
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WAR-TIME RADIOBIOLOGICAL 
RESEARCH 


Biological Effects of External Radiation 

Edited by Dr Henry A. Blam. (National Nuclear 
Energy Series—Manhattan Project Technical Section. 
Division 6—Volume 2. Pp xvu+508. (London: 
McGraw-Hill Publshmg Company, Ltd., 1954.) 56s 


HIS volume, edited by H. A. Blair, is one of the 

sixty-odd of the National Nuclear Energy Series. 
The general preface states that these volumes will 
attempt to cover completely what has been ‘“de- 
classified’ of the results of research done m the many 
divisions of the Manhattan Project and the Atomic 
Energy Commission m the United States. This one 
presents the results of the major part of the work 
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done durmg the war period at the University of 
Rochester on the biological effects of X-radiation 
and, m collaboration with the Biochemical Founda- 
tion of Newark, on the effects of fractionated neutron 
irradiations 

The major'part of the material has been already 
published m scientific periodicals or was embodied in 
internal reports. While for the history of the subject 
there ıs no doubt that a record of these war-time 
researches will be useful, 1+ is rather difficult to 
assess the 1mmediate value of a volume which reports 
researches some ten or more years old, and which 
many of the authors have put mto the present form 
when their interests were elsewhere. 

The volume is divided mto three parts Part 1 
deals with the effects of smgle doses of X-:rradiation 
apphed to the whole body. Part 2 deals with chromic 
exposure of the whole body, and Part 3 with the 
effects of fractionated doses of fast neutrons Pre- 
sumably, most of the work had as its object informa- 
tion both as to ‘tolerance’ doses for those exposed to 
radiation durmg them work, and as to the effects on 
individuals exposed to sudden smgle large doses as a 
consequence of acts of war It follows that, with the 
exception of one of the papers—by Spencer and 
Stern on the relation between mutations and X-ray 
dose at very low levels—the content of the volume 
has not much general mterest for the biologist, 
though 16 has for the radiologist 

The paper by Spencer and Stern 1s one of the first 
which attempted to establish the genetic effects of 
radiation at levels so low as merely to double the 
background. It 1s therefore one of the first papers to 
give expermmental support to the extrapolation that 
im respect of their genetic effects there 1s no lower 
threshold for radiations, a matter which 1s even now 
taken hghtheartedly by many. 

Among the other papers the biologist not directly 
interested ın radiobiology will find a number of 
interesting, though disconnected, facts For example, 
the lethal mean dose of X-rays 1s about 200 r for a 
guinea pig, about 300 r. for a dog, 500 r for a rhesus 
monkey, more than 600 r for a rat and a hamster, 
and about 800 r. for a rabbit It would be most 
interesting to find what regularities there are m. these 
species differences between mammals Another 
interesting pomt, though well known, 1s the enormous 
difference m sensitivity of different tissues of one 
and the same anmmal—this not only m the severity 
of the mjury but also m the speed at which it first 
appears, reaches its maximum, and may gradually 
vanish For example, m the rat 550 r. produce 
histologically visible injury of the bone mairow 
fifteen runutes after irradiation, with complete 
recovery m forty days. In the testis the damage 
appears at six hours and recovery begins only after 
forty-two days 

Injuries to finger-ridge detail, both experimentally 
produced m monkeys, and detected m a sample of 
professional groups hable to mradiastion (radiologists, 
orthopedists and dentists), reveal characteristic 
effects. 68 per cent of 1,033 radiologists, 55 per cent 
of 185 orthopedists and 40 per cent of 503 dentists 
showed detectable finger-ridge changes as compared 
with 1 8 per cent m a sample of 1,850 controls, 

A number of other mterestimg findings of this kind 
are dispersed throughout the volume. For example, 
a chapter by R. D Boche reports the effect of chronic 
X-uradiation on the length of life. There seems to 
be evidence that even as low a dose as 0 1 r. per day 
may shorten the expectation of life of rats No 
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doubt by now expermments of this kmd will have 
been repeated and vastly extended. t 1s essential 
for the peaceful development of atomic energy that 
knowledge of this kind should be made available 
without delay G PONTECORVO 


APPLIED STATISTICS 


Statistics for Technologists 

By € G. Paradme and B H P Rivette Pp vu+ 
288 (London  Enghsh Universities Press, Ltd, 
19583) 25s net. 


Statistical Methods in Electrical Engineering 
By Dr. D. A. Bell Pp. vn-F175 (London Chap- 
man and Hall, Ltd, 1953) 25s net. 


NY book on statistical methods for a special 
group of readers is vulnerable from two 
directions—its development of the subject itself, and 
its suitability for the class of reader at which it 1s 
aimed. 

“Statistics for Technologists” develops fairly 
logically those parts of the theory of statistics which 
its authors include (Unfortunately, work-study 
teams wresthng with congestion problems will find 
no help here.) The approach could be improved, 
however, by more explanation of the general prin- 
ciples involved m significance testing The authors 
are obliged, ın their chapter on sampling inspection 
Schemes, to mention briefly the two types of error 
involved m significance testing, and ıb would be 
helpful if some more detailed discussion of these 
underlying 1deas could be inserted before the demon- 
stration of particular tests 

It 1s perhaps a general criticism that although most 
engineers and scientific workers could comfortably 
digest the mathematics used, the basic statistical 
ideas, which are more difficult for the non-statistician 
to grasp, merit a little further explanation Also, the 
way m which the examples are used to illustrate the 
text 1s not entirely satisfactory in a book specifically 
for technologists. Although many of these examples 
come from technological sources, on the whole they 
lack the circumstantial mformation which would 
illustrate to the student the sort of difficulties 
mvolved m practical appleation It may be argued 
that applymg theory requires only common sense, 
but common sense 1s greatly helped by the experience 
of others With these reservations, this book is an 
adequate mtroduction to statistical methods for the 
mathematically minded reader, whether technologist 
or not. 

In contrast, “Statistical Methods m Electrical 
Engineeimg" can scarcely be considered as m any 
way satisfactory m its present form The result 
of narrowmg the topics discussed to the field of 
electrical engineering has been to destroy contmuity 
in the treatment of statistical methods Only m the 
last two chapters, where the author deals with 
electrical fluctuations and mformation theory, does 
the book become at all convincing The looseness of 
construction of the previous chapters can only result 
m confusing the reader who does “not wish to embark 
upon a statistician’s course of study" For example, 
the author needs to use Bayes's theorem to derive 
the expression for the mformation content of a 
signal He therefore discusses Bayes’s theorem in his 
first chapter on probability, and states that i6 1s 
controversial, but the quotations from Fisher and 
Jeffreys do not make ıt clear that 16 ıs the assump- 
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tions necessary to apply Bayes’s theorem that caus 
disagreement, nor does he state what these assum 
tions are. Again, the use of the word parameter t 
describe the sample variance and “‘Student’s £" wi 
be irritating to the statistician and confusing to th 
non-statistician. It has perhaps even confused th 
author, for he makes the statement that “the randor 
error of the answer deduced from the total of (N 
observations 1s approximately 4/N times less than : 
one rehed on a single experiment (actually V N—. 
which tends to 4/N when N 1s large)". The omissio 
of any discussion of congestion theory 1s even mor 
noteworthy in this book than m the previous ont 
for the greater part of the theory was developed b 
Erlang and his successors specrfically for electric: 
engineers concerned with telephone exchange prok 
lems, and an up-to-date definitive text has still t 
appear Finally, ıb ıs surely superfluous in th 
appendix sting statistical tables to devote thre 
separate sections to the different forms in which th 
normal integral is tabulated F Downton 


AUTOMATIC DIGITAL VA 
CALCULATING MACHINES 


Automatic Digital. Calculators 

By Dr. Andrew D. Booth and Dr. Kathleen H V 
Booth. Pp vu+231+4 plates (London Butter 
worths Scientific Publications, 1953) 32s net. 


UTOMATIC digital calculatmg machmes, thoug] 
mereasing m number and variety, are still no 
very numerous and are still news, rather sensationa 
in the public mind The idea that a calculatioi 
involving many digits can be performed m a matte 
of mulliseconds ıs one that rmplants despair u 
certam temperaments, and breeds a curious brand o 
mechanical mysticism in others The remedy fo 
such reactions 1s to read a straightforward am 
objective book on the historical development an 
present status of such calculation, and for th 
purpose the book under notice seems admirable. Th 
authors have the practical and theoretical qualifica 
tions, experience with different types of computm; 
machine, enthusiasm for the subject, and a clear an 
unassuming style of exposition 
The historical mtroduction 1s brief, so far as 1 
refers to dates earher than 1940 The initiator 1s, O 
course, Charles Babbage, whose wilful face stare 
from the pages of any history of calculation, a mai 
whose imagmation was exact regarding the pos 
sibilities of machine calculation, but far ahead of th 
mechanical resources available m his own age, : 
man unable, however, partly through temperament 
to retam the sympathy of the government of thi 
time or the continuation of financial support.: Hi 
ambitions foundered in 1842, so that 16 was almos 
a century before the coming of electronic technique: 
enabled those dreams to be more than realized. Th 
third chapter of this book summarizes the rapic 
advances that took place between 1940 and 1950 
Several chapters of a descriptive kind follow, n 
which the technicalities of mput, output, control anc 
the various operations, addition and subtraction 
multiplication, division and others of miscellaneous 
nature, are detailed in the clearest manner wit 
excellent diagrams Chapters on storage follow, anc 
here unfortunately the word ‘memory’, with it: 
misleading anthropomorphic associations, seems en. 
trenched m the hterature and hard now to dislodge 
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Lastly, there are chapters on coding and coded 
routines, illustrated. by square root, interpolation and 
the luke, and that question of mechanical translation 
from one language to another which aroused news- 
pape controversy and musundeistandmg not long 
ago 

Coneludimg sections deal with tho "playimg of 
zames” by machines, and "machine learning and 
intelligence” Here the reviewer, having followed so 
far with interest and profit, found himself m mental 
2pposition to such phrases as “‘conditioned reflex" of 
> machme, or its "awareness" But perhaps these 
sages of Erewhonian speculation are merely a 
fanciful epilogue In any event, they do not detract 
from the value of a very good and compact book, 
rather costly for its 240 pages, but probably ndis- 
pensable ın the growing literature of texts deahng 
with electronic calculating machines 

A C ArrEKEN, 


ENZYMES, GENES, VIRUSES AND 
BACTERIA 


Annual Review of Microbiology 

Edited by Charles E. Clifton, in association with 
3idney Raffel and Roger Y Stanier Volume 8, 1954 
‘Stanford, Calf Annual Reviews, Inc, 1954) 
7 dollars 


dq need for regular, critical surveys of recent 
work which aie something more than hsts of 
references with titles, but at the same time less 
detailed than articles m the standaid review 
geriodicals or “Advances” series, is uncontested 
Indeed, publications m the “Annual Review” series 
rave become an essential aid to biological research and 
we a partial answer to the appalling quantity of 
scientific literature which now faces the research 
vorker 

The extent to which recent work can be subjected 
i0 reasoned criticism in these series 18 severely 
imited by lack of space It 1s, however, variable 
mnd therefore apparently left ın some degree to the 
liscretion of contributors It would be unfortunate 
€ the opportumty for comment were subjected to 
my further restriction Even at the risk of a moie 
ndividual approach and the relegation of some 
apers to a bibhographical list printed as an appendix 
vithout comment, a review article should am at 
uitical assessment of at least some of the work done 
na particular subject 

One example, in this volume, of what can be done 
3 the comprehensive and extremely useful review on 
‘Genetics in Micro-orgamisms” by S Spiegelman and 
) E Landman Thus 1s a real tour de force, with 481 
eferences cited in fifty-six pages of condensed, 
most telegraphic, Enghsh It is readable, but 
xhausting 

In general, the articles are widely and fanly dis- 
tributed among different fields general muero- 
aology, 5, bacteriology, 6, viruses, 5, ummunology, 
', protozoology, 2, and mycology, 1. Selection for 
omment is always apt to be misleading, and must 
ee taken largely as an indication of the reviewer's 
‘articular interests 

The most strikmg impression obtained 1s that of 
he remarkable and fasematimg advances made m 
he study of bacteriophage and ın bacterial genetics 
Voikers in other fields must envy the way those 
xudyimg phage reproduction and genetics have 
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broken through into the open durmg the past five 
years This ıs clearly illustrated by æ short and 
excellent review, by E A Evans on “Bacterial 
Viruses", which 1s easily assimilated, even by those 
unfamiliar with the subject 

The important recent advances made in the study 
of viruses grown in tissue cultures (with special 
reference to poliomyelitis virus grown on human or 
monkey cell homogenates) have been reviewed m a 
very helpful and thoughtfully written article by J F 
Enders 

Among other articles of special value and interest 
is ono by A H Coons on “Labelled Antigens and 
Antibodies". Fluorescent, iodinated, coloured, 
chemically marked and isotopically labelled proteins 
are bemg used on an increasing scale m the study of 
antibody formation ©. L. Oakley has wiitten a 
characteristic review on. “Bacterial Toxins” where he 
describes ın some detail the mtricate, ummunological 
analysis of culture filtrates contamimg several 
different, physiologically active proteins He sug- 
gests the term ‘soluble bacterial antigens’ as a sub- 
stitute for ‘toxms’. One can sympathize with some 
of his feelings, but, 1f there ıs going to be a change, 
why not move straight towards a biochemical basis 
of nomenclature ? It should at least stimulate more 
badly needed biochemical work on the character- 
ization of these substances 

In microbial metabolism the impoitancee of co- 
enzyme A is becoming increasingly recognized, as 
emphasized by J. R R Campbell in an article which 
includes four pages on recent advances m the study 
of adaptive enzymes. W. W Umbreit devotes four- 
teen pages to "Mechanisms of Antibacterial Action” 
m an article which is useful largely in indicating how 
extraordmarily httle ıs known about these mechan- 
isms. His implication that the mode of action of 
peniedhn and streptomycm is now more or less 
understood 1s—im spite of some important work on 
streptomyem (particularly by himself and colleagues) 
—somewhat misleading 

In a ieview of "Changes m the Host Flora mduced 
by Chemotherapeutic Agents", E McCoy stiesses 
the inereasmg proportion of bacterial strams found 
resistant to penicillin or streptomyem (especially im 
hospital infections, where it can be as high as 80 per 
cent) and more recently, to chlor- and oxy-tetra- 
cycline and oven to erythromycin. So far, instances 
of cross-resistance are not numerous, but the outlook 
1g not encouraging 

There are two articles on bacterial cytology a 
useful review by S Mudd on the “bits and pieces" of 
bacteria (flagella, capsules, cell walls, mitochondiig, 
mucrosomes, etc), and a more difficult article by 
E. D DeLamater on “The Bacterial Nucleus” It 1s 
unfortunate that a rather bitter controversy on the 
mechanism of nuclear division (and other matters) 
should have obscured some of the genuine advances 
made in this field 

It is difficult not to be impiessed by the almost 
overwhelming advantages offered by work on muero- 
organisms m the pursuit of nearly every kind of 
biological problem It would be understandable if 
impatient physiologists, biochemists, virologists and 
geneticists now working with plants or mammals 
were tempted to drop their present occupation and 
concentrate for ten years on analogous studies on a 
convenient, non-pathogenic species of bactet:um m 
order to make some rapid discoveries which would 
almost certamly be immediately applicable to their 
original research problems M R Porrock 
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COLONIAL RESEARCH IN THE BRITISH COMMONWEALTH 


HE first annual report of the Colonial Research 
Commuttee was published m May 1944 as a 
slender Command Paper of eleven pages The second 
annual report was issued m August 1945, along with 
those of the Colonial Products Research Council and 
the Colonial Social Science Research Council, under 
the title "Colonial Research, 1944-45”, a Command 
Paper of 31 pages Now, “Colonial Research, 1953- 
54" is a substantial publication of 278 pages* 
Besides the annual reports of the three omgmal 
bodies, 16 contains the ninth annual reports of the 
Colonial Medical Research Committee and of the 
Committee for Colonial Agricultural, Animal Health 
and Forestry Research, the seventh annual reports 
of the Colonial Inse@ticides, Fungicides and Herbicides 
Committee and of the Colomal Economic Research 
Committee, the Colonial Fisheries Advisory Com- 
muttee’s annual report on fisheries research for 
1953-54, and the reports for 1953-54 of the Tsetse 
Fly and Trypanosomiasis Committee and of the 
Director of the Anti-Locust Research Centre, as well 
as reports on miscellaneous matters not covered by 
the reports of the specialist advisory bodies 
All these reports include lists of reports and other 
publications issued durmg the year, but neither m 
the brief report of the Colonial Research Council nor 
elsewhere 1s there, however, any attempt at a cor- 
sidered conspectus of the work of these ten specialist 
bodies and its bearing on Colonial development and 
welfare work generally and m relation to British 
resources and research activities as a whole The 
nearest approach to such a survey 1s provided by the 
hist of research schemes approved under the Colonial 
Development and Welfare Acts in 1953-54 and m 
the comments of the Colomal Research Council on 
those schemes There may well be some admunis- 
trative convemence m publishing these annual 
reports en bloc, but the title 1s something of & mis- 
nomer unless ıt is accompamed by some general 
survey or summary directing attention to the most 
important implications for Britain’s commitments in 
research, for Colonial development and welfare and 
for technical assistance to the under-developed areas 
Such & survey 1s now well overdue and m its absence 
less than justice is bemg done to the British effort 
The forty-two new schemes and forty-nine supple- 
mentary schemes made durmg the year, mvolvmg 
grants totalling £728,510, brought the net expenditure 
and commitment from Coloni Development and 
Welfare Funds since 1940 to about £12 million at 
March 31, 1954 Of the gross allocation of £13 
mulion, about 33 per cent has been for agricultural, 
ammal health and forestry schemes, 15 per cent for 
medical research, 12 per cent for fisheries research, 
10 per cent for tsetse fly and trypanosomuasis 1esearch, 
9 per cent for social science and economic research, 
8 per cent for msecticides research, 5 per cent for 
* Colonial Office _ Colonial Research 1953-54 Reports of the 
Colonial Research Council, Colonial Products Council, Colonial 
Social Science Research Council, Colonial Medical Research Com- 
mittee, Committee for Colonial Agricultural, Animal Health and 
Forestry Research, Colonial Insecticides Committee, Colonial 
Economie Research Committee, Tsetse Fly and Trypanosomuasis 
Research Committee, Colonial Fisheries Advisory Committee, 
Director—Anti-Locust Research Centre, and Research Matters not 
covered by the above Reports of the Specialist Advisory Bodies 


(Cmd 9303) Pp 278 (London HM Stationery Office, 1954) 
7s 6d net 


research sponsored by the Colonial Products Researck 
Council, 3 3 per cent for anti-locust research anc 
46 per cent for miscellaneous schemes, including 
building and road research About 40 per cent ha: 
been for schemes to benefit the East Afmcan terri 
torres, 19 per cent for the West African group, 10 pe 
cent for the South-East Asian territories and Hong 
Kong, 8 4 per cent for the West Indian Colonies 
British Guana and British Honduras, and 5 6 pei 
cent for the Central African territories. 

Of the major schemes approved durmg the year. 
the largest are £123,743 for the establishment of the 
West African Council for Medical Research , £110,00( 
for continuation of research at the East Africar 
Veterinary Research Organization, £66,984 for the 
maintenance of the West Indian Institute of Socia 
and Economic Research, £44,809 for control o: 
malaria m the hyper-endemic area of Taveta-Parc 
East Africa, £31,330 for the contmuation of sugar 
technology research at the Imperial College o 
Tiopieal Agriculture, Trmidad , £20,492 for researcl 
in Jamaica into the ‘unknown’ disease of coconut: 
and Panama disease of bananas, £18,750 for th: 
preparation at the Royal Botanic Gardens, Kew, o 
the “Flora of Tropical East Africa" , £16,000 for th 
estabhshment of the malarial unit im East Africa 
£16,022 for mvestigation mto the control of filariasi 
m Fi by msecticidal methods , £14,915 for researcl 
ın Malaya on virus and other diseases transmussibl 
from animals to men, £14,780 for the establshmen 
of a Fungicide Research Unit ın West Africa , £14,301 
for banana-breedmg research ın Jamaica, £19,591 
for the establishment of a pool of Colonial soil sur 
veyors, £12,290 for the expansion of the Vetermar; 
Research Laboratory, Vom, Nigeria, and £12,251 
for the maintenance of the West African Institute fo 
'Trypanosomiasis Research 


The eleventh annual report of the Colonial Product 
Council, which on January 1, 1954, replaced the Col 
omal Products Research Council and has assumed re 
sponsibility for the general supervision of the Colonia 
Products Laboratory (formerly the Colonial Product 
Advisory Bureau), notes that eighty mvestigation 
were carried out in the Laboratory and 786 mquirie 
handled. Investigations on West African groundnut 
continued, with particular reference to the effect o 
insect attack on quahty An mmproved technique fo 
assessing insect infestation in maize was devised fo 
use in Colonial territories, and African methods o 
preparing garı from cassava are being studied wit] 
the view of mechanizing the process Good progres 
is reported ın buildmg up a reference collection o 
photomicrographs of fibres obtained from botanicall: 
authenticated plants Some experimental work wa 
carried out on the chernical retting of cotton stall 
fibre and Hibiscus cannabinus with the view of determ 
ming which of the commoner and cheaper chemical 
could be used Pulped by the sulphate process, bata 
wood (Albizza falcata) from the Federation of Malay: 
gave a pulp comparing very favourably with coni 
ferous sulphate pulps, and a mrxed sulphate cook o 
three species of timber from Kenya gave a bleacher 
pulp suitable for mcorporation m printing or writin; 
papers Good-qualty pulp suitable for high-strengt] 
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papers was obtamed from ribbons of Hibiscus 
cannabinus, obtamed m work in Nigeria on the 
mechanized production of stem fibres 

Work on the chromatographic separation of the 
active principles of pyrethrum flowers has led to a 
method for the separation and spectrophotometric 
determmation of the pyrethrm I and pyrethrm II 
fractions A comprehensive mvestigation of the 
assay of the proteolytic enzyme pepsin (the dried 
latex from the frut of the paw-paw tree, Carica 
papaya L) was commenced Further work on 
Colonial sources of essential oils rich m safrole has 
indicated that distillation of the wood and bark 
together of ‘medang kerangas’ should give an oil 
contamung more than 80 per cent of safrole Extensive 
work on eugenol and its derivatives has indicated that 
eugenol dibromide 1s of mterest for the preparation 
of soluble vicinal dithiols for preventing poisoning by 
heavy metals, and that 1-(3’ 4'-dimethoxybenzyl)- 
5-propyl-7 8-dimethoxyzsoquioline hydrochloride 
has an interesting biphasic effect on blood pressure 
Work on groundnuts continued, but trade trials of 
sugar-cane wax in pastes, cream polishes and emul- 
sions have been disappointing, and little progress has 
been made m finding a market for the wax Attempts 
are bemg made to determune the constituents of 
mangrove bark responsible for the objectionable dark 
colour of the extract. Work on carbohydrates 
included the isolation of a range of dextrans by 
growing bacteria and moulds on cane sugar, the 
isolation from cultures of Betacoccus arabwnosaceous 
of the dextran-synthesizmg enzyme dextransucrase 
in complex formation with dextran, study of the 
glucamylase of Aspergillus mager , the synthesis of 
fluorine derivatives of sugars and sugar alcohols and 
the production of cellulose from industrial wastes. 

The performance of the experimental sugar factory 
at Timidad m 1953 compared well with its perform- 
ance in 1952, and modernization is now almost 
complete Considerable advance has been made m 
clarification studies, and a system has been devised for 
cleaning sugar factory evaporators when coated with 
the most intractable of scales Conditions have been 
established for converting molasses into levulmic 
acid and isolating the product. A more extended 
study of the fermentation of cocoa beans 1s being 
undertaken, and methods have been developed for 
the determination of each polyphenolic component 
of fresh and cured cocoa beans Besides the micro- 
biology of jute, the nature of the pectic substances 
of the plant has been explored 


The tenth annual report of the Colonial Social 
Science Research Council records as the principal 
difficulty the recruitment of senior staff Of the five 
American social scientists appomted under the 
special scheme for trammg American social scientists 
at British universities, Mr E H Winter has jomed 
the staff of the East African Institute of Social 
Research and Mr and Mrs A Harris are returning 
bo work 1n association with that Institute under the 
project for the study of African leadership, for which 
the Carnegie Corporation of New York has given 
£30,000 <A Social Research Unit of three research 
Fellows was set up m the University of Malaya, but 
ao successor had been found to Prof. W. Hamilton 
\Vhyte as director of the West African Institute of 
3ocial and Economic Research A Imguistic survey 
of the British Caribbean Colonies 1s bemg undertaken 
xy the University College of the West Indies, while 
xb the University of Hong Kong the research pro- 
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gramme has been very much extended Studies 
under Prof E H. G Dobby at the University of 
Malaya have covered land-use and tenure m Langkivi, 
the conservation of resources m Selangor and the 
human ecology of the fishing villages near Kuching, 
Sarawak Among studies undertaken by Colonial 
admmustrative and specialist officers during the year, 
special reference is made to Dr W. L I Verners 
research mto the demography of Fijians, the research 
by the Rhodes—Livingstone Museum into prehistorie 
archeology ın Northern Rhodesia and the adjacent 
territories and mto the material culture of Northern. 
Rhodesian tribes, particularly the Hukwe Bushmen 
and the tribes of Southern Barotseland, and the 
anthropological research by the Sarawak Museum on 
the Kelabits of the far interior, on group contacts 
and conflicts, and on native legend with particular 
reference to migrations and geography. 

Nme further sections of the Ethnographic Survey 
of Africa were published durmg the year, making a 
total of twenty-four volumes Of the “Handbook of 
African Languages”, Part 3 of the General Survey, 
‘‘Non-Bantu Languages of North-East Africa", was 
in the press, and a special study, “Bantu Languages 
of Western Equatorial Africa’, by M Guthrie, was 
published during 1953 A number of other projects 
have been completed for publication, and lists of 
these items and of publications durmg the year by 
workers assisted from Colomal Development and 
Welfare Funds are appended to the Council’s report, 
together with the annual reports for 1953—54 of the 
Directors of the East Afnean Institute of Social 
Research, the West African Institute of Social and 
Economic Research, the Institute of Socal and 
Economic Research, the University College of the 
West Indies, and the Rhodes-Livmgstone Institute, 
and the report for 1953 of the Educational Research 
Institute for Fıjı and Western Pacific Territories. 


To the nineteen established research schemes under 
the scientific supervision of the Colomal Medical 
Research Committee at the begmming of the year, 
two major long-term schemes have been added  & 
field study of schistosomuasis mm the Gambia, and a 
three-year study of the effects of changmg tem- 
perature on msect physiology and behaviour, with 
special reference to msect relations to climatic con- 
ditions m the tropics The Commuttee's nmth annual 
report records the’ filling of five further vacancies 
and the postmg of three research students—one 
overseas and two m London In February 1954,, 
under a financial scheme made by the Committee, a 
five-day conference on virus diseases was convened 
m Kuala Lumpur, with Prof P A Buxton as 
chairman The conference moluded, besides British 
and American workers from the Institute there, 
investigators from South Africa, East Africa, the 
Sudan, Austraha, the American Army and its 
Graduate and Research School at Washington, the 
Rockefeller Virus Research Unit at Poona, the 
Malayan Medical Service, the University of Malaya, 
the Armed Forces 1n Malaya and the Colonial Office 
The meeting was concerned primarily with assessmg 
the potential hazard of yellow fever, but discussions 
ranged over the wider field of arthropod-borne virus 
diseases, and comprehensive recommendations were 
made for relevant investigations. The Committee 
has also convened a conference of experts available 
m the United Kingdom, under Brigadier J. S. K 
Boyd as chairman, to review the present scientific 
position of the sickle-cell trait and sickle-cell anemia 
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and to advise ıb on suitable lines of mvestigation 
The Helmmthiasis Sub-committee, having considered, 
in connexion with schistosomiasis, the piessing need 
for clarifymg the present confusion m the identi- 
fication of African snails carrymg schistosomes and 
for correcting the over-emphasis hitherto placed on 
conchological evidence only, has directed attention 
to the desirabihty of having men tramed ın malaco- 
logy, and of instituting a centie at which contmuity 
of malacological studies could be mamtamed To 
meet these needs, 16 recommended that a Government 
research fellowship should be made available at the 
British Museum (Natural History) for 1csearch on 
snais m relation to schistosomiasis and other fluke 
infections of man and his domestic stock and their 
control Ten members of the Committee and Sub- 
commuttees visited various units m the field, and 
facilities of the research units continued to be much 
used by research workers from the United Kingdom 
for the short-term study of specific problems 

The East African Standing Advisory Committee 
for Medical Research has recommended the estab- 
lishment of a special unit to carry out demographic 
studies and to compile the vital statistics so essential 
as a background for many problems m medical 
research, The East African Government has ap- 
proved the proposal to set up a council for Medical 
Research m East Africa as a corporate body. The 
Helmmnthiasis Research Unit at Kumba, Brush 
Cameroons, concentrated rts work on loiasis and its 
transmission by Chrysops on obtainmg as complete 
a picture as possible of the life-cycle of the prmerpal 
vector, C stlacea, and a comprehensive knowledge of 
its habits, food requirements and movements, and on 
ascertaining the identity of the species of filarial 
worms found m the monkey population of the forest 
canopy and whether the filariz m the monkeys are the 
same species as those occurrmg m man, and also 
whether they develop ın the same species of Chrysops 
It has been established that the migrating filarıæ of 
L. loa develop not only m O suacea and C. dvmadeata, 
but also m C lang: and C zahrav, and an almost 
continuous census has been maintained of the 
infection-rate in. the human and fly populations both 
at Kumba, where monkeys are common, and at 
Sapele, where they are absent Lack of staff restricted 
the mapping of the meidence of bancroftiasis in 
Tanganyika and m part of Kenya, but ıb 1s estimated 
that in Tanganyika two milhon people harbour the 
parasite Random sampling of populations m Kenya 
indicates that onchocerciasis 1s extremely common 
in the high hills cupping the north-east portion of 
Lake Victoria 

Under the filariasis research scheme commenced 
in Malaya m July 1953, the mam work 1s to be done 
m heavily infected hamlets along the lower 1eaches 
of the Pahang River in East Pahang, with head- 
quarters at Kuantan. A pilot mass-treatment 
campaign indicated that the mam difficulties mherent 
in any attempt to control Malayan filamasis by 
treatment with ‘Hetrazan’ or Banocide’ are erratic 
attendance at the drug-parade, the occurrence of 
febrile reactions m about one-fifth of the persons 
whose bloods contamed no mucrofilame, and the 
development in many persons of symptoms of 
intoleranee to doses of the drug which had been 
borne quite well by patients in hospital 

Investigations on gwmea-worm at University 
College, Ibadan, were armed at providing specially 
designed wells m selected rural areas m the heavily 
infested zones as a practical prophylactic measure, 
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and laboratory studies on the early stages of develop- 
ment of the guinea-worm in the mammahen host, 
using puppies as the experimental animals The 
East Afmcan Malana Unit at Amani has been 
expanded, makmg possible a more rounded attack. 
on malana problems, and the total Anopheles 
population in a particular district has been estimated 
by a system of mass spray-catching in houses In 
studies on the existence of biological races m A 
gambiae, the maxillary mdex in wild-caught specumens 
and in females bred from two different strams of this 
species maimtamed as laboratory colonies was 
investigated Spraymgs with residual msecticides on 
a sugar estate 1n Northern Tanganyika indicated that 
the average dosage of 1 5 gm per sq m of 'Gam- 
mexane’ dispersible powder 1s required to mamtain a 
low anophelme house population, but such a trest- 
ment had no apparent effect on the parasite-1ate of 
the adult estate population In Nigeria the Ilaro 
Expermmental Control Scheme was concluded and an 
assessment of long-term suppression of malara m 
three hundred African school children 1s 1n 1ts second 
year Studies of the newer anti-malarial drugs con- 
tmued at the Institute for Medical Research, Kuala 
Lumpur, and the effect of residual msecticides on 
Malayan mosquitoes was also exammed 

At the West Afiican Virus Research Institute, 
Lagos, an n vtro test for detecting yellow fever 
antibodies 1s bemg developed, and the East African 
Virus Research Institute, Entebbe, mvestigated an 
epidemic of dengue-hke fever m Newala District, 
Southern Tanganyika, and has shown that A aegypti 
was the main vector Work continued on virus—tissue 
relationships, on the virus of Rift Valley fever, and 
on the hatchmg impulse in eggs of mosquitoes of the 
genus Aedes Epidemiological investigations at the 
Trimdad Regional Virus Laboratory indicate the 
presence in certain areas of Trmidad of a virus agent 
closely related to, or identical with, Ilheus virus, 
which 15 immunizing a considerable proportion of the 
population ‘ 

In a summary of observations made by the United 
States Army Medical Research Unit in Malaya, 
reference is made to a long-term study of the 
meidence and manifestations of arthropod-borne 
viral infections of humans m Malaya and their 
ecology, to an exploratory survey which indicates 
that leptospirosis ıs very prevalent m man, domestic 
animals and wild rodents m Malaya and emphasizes 
the importance of the primary Jungle as an endemic 
focus, and to field studies m North Borneo which 
indicate that 'Dieldrm' and ‘Aldrin’ provide an 
effective and practical means for controlling the mite 
vectors of scrub-typhus through the disinfestation of 
terram 

Investigations on relapsing fever m East Africa are 
now being concentrated on the south-western regions, 
where the disease 1s much more prevalent At the 
Lister Institute of Preventive Medicine, London, the 
inhibition test for the identification of blood-meals 
of closely related species has been established as s 
routine measure Work on acclimatization in insects 
at the London School of Hygiene and Tropica. 
Medieme has confirmed that the chill coma tem. 
perature and the ability to survive cold can be 
substantially modified by keeping several msects foi 
twenty-four hours or less in warmer or cooler con 
ditions within their normal zone of activity, and ha: 
also shown that tolerance to temperatures at the 
upper hmits can be altered. Academic studies at thi 
Hot Climate Physiological Research Unit, Nigeria 
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were mainly concerned with nutrition , but the Unit 
has also made observations of working conditions in 
the Enugu Collhery and physiological observations on 
a traming march of the Fourth Battahon of the 
Nigeria Regiment which are of value to civilan as 
well as to Service authorities Evidence has been 
obtained which suggests that the sickle-cell trait 
affords much protection against subtertian mala:18 , 
in Nigeria, where ‘Dapsone’, as elsewhere, 1s now the 
routine treatment for leprosy, a three-year study of 
thiosemicarbazone has given evidence that resistance 
to the drug develops Investigations of goitre m 
Sierra Leone suggest that the chief factor m the 
distribution of endemic goitre there 1s the difference 
1n 10dine content of the rocks from which the drmking 
waters and local foodstuffs are obtained 

The East African Medical Survey completed ris 
first phase of five years m December 1953, and its 
investigations, which have comprised field-surveys 
to establish pictures of disease m East Africa, 
laboratory research on methods of control of disease, 
and pilot schemes to assess the efficiency of these 
methods, are summarized m the report There is 
also a brief summary of work undertaken m the 
Federation of Malaya on nutrition, of work m 
Jamaica on vomiting sickness and the psittacosis— 
lymphagranuloma venereum group, and m Kenya 
on kala-azar, on the primary reservoir of plague, and 
the eradication of Symuleuwm neaver from oncho- 
cerciasis foc. by treating the rivers with DDT 
emulsin 


Grants totallng £235,043 for new and supple- 
mentary schemes were made durmg the year from 
Colonial Development and Welfare Funds by the 
Committee for Colomal Agricultural, Animal Health 
and Forestry Research, the annual report of which 
again acknowledges particularly the assistance of 
the Commonwealth Institutes of Entomology and of 
Biological Control and the Commonwealth Myco- 
logical Institute In East Africa, where all sections 
of the Agriculture and Forestry Research Organiza- 
tion report progress, glasshouse studies have shown 
that resistance to Puccyma polysora may exist in 
certain Central American maizes, whereas none has 
been found ın any African type, and that resistance 
appears to be controlled by a dommant major gene 
Evidence has been obtamed that m the Aberdare 
Mountaims cypress plantations intercept less water 
than the natural bamboo cover, and are therefore 
preferable m conserving underground water supplies 
At the Hast African Vetermary Research Organiza- 
tion, rmderpest research has led to the development 
of a conglutmation test for rmderpest, and field- 
surveys have shown no evidence that immunity to 
East Coast fever ıs produced by recurrmg clinical 
disease, although 16 1s probably constantly remforced 
by infected ticks. Valuable information has been 
obtained on the tummg of anthelmintic treatment by 
studies on the development of Haemonchus larve 
under field conditions The jomt Animal Industry 
Division, shared by the two research organizations, 
has made a promising start, while the four West 
African. Governments have agreed to establish a 
Permanent Standmg Advisory Commuttee for Agri- 
sultural Research 

The West African Cacao Research Institute has 
pened a sub-station at Moor Plantation, Ibadan, 
for the study of the somewhat different problems 
encountered in Nigeria from those of the Gold Coast 
Cacao virus studies have revealed five new hosts of 


NATURE 


489 


swollen shoot virus, and special studies are being 
made on Cola spp m collaboration with Kew 
Herbarmmm, and a chemical method has been 
developed for the diagnosis of swollen shoot virus 
in leaves of symptomless trees. The fittmg-up of the 
laboratories of the West ican Rice Research 
Station, Rokupr, Sierra Leone, was completed, and 
besides research on rice selection and breeding, trials 
were commenced on the use of hormone arboricides 
for the destruction of mangroves on land 

At the West African Institute for On Palm 
Research, work was concentrated on agronomy, plant 
breeding and plant pathology, and is supported by a 
strong Statistics Division. The breedmg programme 
of the West African Maize Rust Research Unit 1s 
now sufficiently advanced for some rust-resistant 
selections to be grown m multrplicataon plots for 
distribution to farmers, and mcreasmg attention 18 
bemg given to breedmg varieties resistant to other 
diseases and pests, particularly stem borers Hybrid- 
ization, of the Gros Michel banana wrth synthetic 
parents contmued at the Banana Breeding Station m 
Jamaica, the Anglo-Columbian expedition m search 
of new material for cacao proceeded mto 1953, and 
work continued on shade and nutrient relations, 
hormone sprays and nutrient mjections, iron chlorosis, 
stock-scion relationships and systems of tramng 
young cacao A detailed ecological survey of cacao 
estates m Trmidad was commenced 

Among the research undertaken by Colomal 
Departments and which is recorded in this report 
may be mentioned the chromatographic mvestigation, 
m British Guiana, of the ammo-acid distribution m 
sugar-canes for different ‘leaf-scald’ reaction, the 
success obtained in the Gold Coast m control of the 
common borers attacking maize, Sesama spp and 
Busseola fusca, by dustmg the young plants with 
DDT fourteen and sixteen days after germination, 
and the good results obtained by the pasture research 
section in Kenya in widespread trials with a stram 
of Setara sphacelata ex Nandi Promismg results m 
yield, strength of straw, and earlmess have been 
obtamed m widespread trials of local varieties of rice 
m Malaya In tea research, copper sprays contmued 
to give the best control of blister blight (Exobasulvum 
vexans), though copper dusts have also recently given 
good control. Trials m the destruction of forest 
weeds m Malaya contmued, and m further tests 
against ambrosia beetles creosote gave good pro- 
tection to barked logs when applied by brush The 
Veterinary Research Institute was opened on June 
10, 1953, and its work has so far been directed 
mainly to the production of vaccines for immediate 
field-use and to the diagnosis and confirmation of 
lrve-stock disease from specimens submitted by 
field-officers In Nigeria a new study of the effect of 
green manure on land depleted of organic matter was 
started, while the Forest Research Branch, Ibadan, 
contmued to investigate the regeneration of the igh 
forest, particularly with the view of decreasing costs 
of regeneration At Zanzibar the premature nut-fall 
and gummosis of coconuts caused by the Coreid 
bug The: aptus and other insects were further mvesti- 
gated, and prelymmary spraymg trials mdicated that 
*Dieldrex' is the most effective msecticide for the 
control of the more serious Anophelepsis custodiens 


The seventh annual report of the Colonial Insect- 
1e1des, Fungicides and Herbicides Committee includes, 
as usual, an account of the work of the Colonial 
Insecticide Research Unit at Porton, where m studies 
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on the behaviour of urea-formaldehyde resins con- 
taming insecticides ıt was found that non-bloommg 
films contammg low concentrations of ‘Dieldrin’ 
possessed a high residual toxicity to some insects. 
Particularly promismg results were obtamed in 
laboratory tests of granular msecticides as larvicides, 
and the engmeer attached to the team succeeded m 
fitting a rotary brush-spray umt to an Anson XIX 
aircraft and testmg its operation, as well as fitting a 
hopper for pelleted material to a DH Beaver aero- 
plane At the Imperial College Field Station work 
continued on the penetration of the msect tegument 
by DDT solution, the contammation of fhes by 
particulate deposits and the olfactory stumulation of 
tsetse flies At Long Ashton Research Station tnals 
contmued on the adhesion of copper fungicidal spray 
deposits to folage with and without stickers, while 
the work at Rothamsted was agam concerned with 
the loss im toxicity of DDT deposits on fohage and 
on glass plates under simulated tropical conditions, 
and the prevention of such loss. The Research Umt 
at Arusha continued to work on the same hnes as 
last year, and a reduction of tsetse fly of more than 
99 96 per cent was achieved by large-scale aerial 
spraymg with DDT at Maruzi Uganda. Other work 
was concerned with the defoliation of bush and 
control of weeds, of mosquitoes and of grain-eating 
birds. Good progress was made m estabhshmng the 
research unit at Ilonga, Tanganyika The mvesti- 
gation of the ecology and habits of Anopheles gambiae 
m Mauritius, filariasis research m Malaya and research 
on defohants m East Africa continued the latter 
investigations indieate that aircraft applicavion of 
n-butyl 2 4 5-trichlorophenoxyacetate will defohate 
a wide range of species of trees 

Other work noted in the report ıs that in Malaya 
on the trals with ‘Dieldrm’ agamst Anopheles 
maculatus, A. sundawus and Culex fatigans, and on 
the destruction of forest weeds, that with ‘Dieldrin’ 
in Tanganyika for control of white coffee borer, 
Anthores leuconotus, and that of the Mosquito 
Control Service in British Guiana on the bionomics 
and control of Culex fatgans and the comparative 
toxicity to its larve of DDT, BHC, ‘Chlordane’, 
‘Dieldrin’, ‘Aldrin’ and other insecticides 


The Colonial Economic Research Committee still 
finds difficulty ın attracting native scholars to work 
in the Colonial Territories, but has been able to 
secure excellent candidates for its new projects. Dr 
F. C. Wrght completed his study of the structure 
and organization of the distribution industry in 
Tanganyika and Nyasaland Dr Ida Greaves was 
preparmg a report on the methodology of capital 
formation studies with special reference to Jamaica, 
Mr D T Edwa:ds was makmg a detailed study of the 
economics of small farms m Jamaica, and Mr A D 
Knox was completing a study of the development of 
trade between British West Indian territories, past 
and present Mr F H H King was studying the 
monetary systems of the Far East At the begmning 
of the academic year 1952-53, a research division 
was established, with Colonial Development and 
Welfare and Gold Coast Government funds, withm 
the Department of Economics of the University 
College of the Gold Coast 


The report for 1953-54 of the Tsetse Fly and 
Trypanosomiasis Commuttee reports good progress 
in the construction of the Central Trypanosomiasis 
Research Laboratory at Sukulu for the East African 
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Tsetse Fly and Trypanosomiasis Research and 
Reclamation Organization, but the shortage of 
qualified officers contmued until late m 1953 Studies 
of G. morsitans contmued throughout the year, and 
research on G pallidipes has been undertaken in the 
Lambwe Valley (Kenya) and m the Busoga district 
of Uganda  Field-trials of the role of biting flies have 
shown that 37 5 per cent of a small herd of cattle 
contracted T. congolense mfect:ons over a period of 
ten months in 1958, and 17 0 per cent of anothei 
herd after exposure for six weeks In field-experi- 
ments, regular administration of ‘Antrycide’ at two- 
monthly intervals for a limited period daily protected 
cattle agamst G austen even after the cessation of 
treatment Experimental reclamation and pilot 
schemes m the three East African teiritories pro- 
ceeded according to the general plans The West 
African Institute for Trypanosomiasis Research 
reports that T' vwas is not only the species of 
trypanosome most commonly found in zebu cattle 
in Northern Nigeria, and probably elsewhere in West 
Afnea, but also that m some localities this species 1s 
capable of causing 2 high proportion of deaths of the 
host Factors governmg its transmission by G 
palpalis have been further studied, and studies on 
the tolerance of Ndama cattle to trypanosomuasis 
continued Further experience indicates that ‘Antry- 
cide’ methyl sulphate gives uniformly satisfactory 
results in treatment of zebu cattle infected with 
trypanosomiasis in West Africa, and recent experi- 
ments have shown that ‘Antrycide’-resistant strams 
of T. congolense became progressively less resistant 
after senal passage 

Work on the use of ‘Melarsen’ m the treatment of 
human trypanosomiasis continued m collaboration 
with the Nigerian Sleeping Sickness Service, and 
prophylactic *Pentamudme' has proved an efficient, 
safe and rapid means of reducing the incidence of 
sleepmg sickness in a population of 2,500 m a selected 
area m Northern Nigeria * 

The annual report on fisheries research foi 1953-54 
of the Colonial Fisheries Advisory Committee reports 
vacancies for five scientific officers at existing research 
stations and an uncommitted balance on March 31, 
1954, of £116,000, against which provision for new 
schemes and the extension of existing schemes tc 
March 31, 1956, 1s estimated to total £80,700. The 
Tnter-territorial Fisheries Research Station at Jinja, 
Lake Victoria, collected a comprehensive series o! 
hydrological data, giving a better understanding oi 
the complicated water movements in this Lake, anc 
these movements have been related to the variable 
growth of plankton m certam areas Observations 
on the rate of growth of Talapia mdicate that the 
quahty of the food may be more mportant than the 
amount eaten A thorough mvestigation has beer 
made of the physical and chemical conditions 
obtamung in papyrus and water-lly swamps Ai 
Zanzibar a comprehensive report has been writter 
on the pelagic fishes, the taxonomy and distribution, 
the gear used in troling and the various types o: 
lures employed, but the jomt Northern Rhodesia- 
Nyasaland Freshwater Research Station, which hax 
now moved to Nkata Bay, Lake Nyasa, for a two. 
year investigation of the Lake, was able to carry oui 
very litle research on Lake Bangweulu owing tc 
building delays The West African Fisheries Researct 
Institute’s studies of the movements, growth 
breeding and feeding habrts of twenty-seven specie: 
of endemic marme and brackish water fishes have 
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shown that catches of Drepane species are affected 
by the phases of the moon. 

The Fisheries Research Unit at the University of 
Hong Kong is now well established 


The report of the Director of the Anti-Locust 
Research Centre on locust research and control dumg 
1953-64 emphasizes the need for additional accom- 
modation The present quarters are madequate for 
the personnel, and while requests from abroad for 
the accommodation of research workers and students 
have to be refused, the recording and summarizmg 
of current information on the developmg plague of 
the desert locust contmues to delay the progress of 
the research work essential for long-range planning 
of international anti-locust measures Durmg the 
year, 1,363 reports on the locust situation were 
received from thirty-eight countries and territories 
and the desert locust situation contmued to deteri- 
orate The plague has extended almost to the 
maximum area hable to invasion, the intensity of 
infestation is hkely to mcrease and exceptional efforts 
were required from the Desert Locust Control to 
ieduce the dangers of devastation of East Africa, 
which was seriously mvaded Inadequate support 
by countries to the Food and Agneulture Orgamza- 
tion’s initiative for locust control m the Arabian 
penmsula led to large escapes from Arabia and 
alsewhere, which were responsible for the alarming 
increase in the infestations over the whole of the 
northern half of Africa and south-western Asia as far 
as India Nevertheless, the research activities of the 
Desert Locust Survey are continually expanding and 
bearmg fruit, and the International Council for the 
Control of the African Migratory Locust has iso 
sreated a permanent research service 


Some miscellaneous matters not covered by the 
‘eports of the specialist advisory bodies are this year 
relegated from the report of the Colonial Research 
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Council to a special section at the end of the report 
These include the research of the African Studies 
Branch of the Colonial Office mto problems of African 
administration such as land tenure and land policy , 
that under the Colonial Liaison Organization of the 
Building Research Station into the durability of 
pamt, solar water-heating and climatological studies , 
and that of the East African Industrial Research Board 
and of the Colomal Road Research Advisory Com- 
muttee, which refers particularly to problems of road 
construction in Malaya, Smgapore, Sarawak, Brunei 
and North Borneo Recruitment of field-staff for 
geodetic and topographic surveys kept just ahead of 
transfers and resignations, very satisfactory pro- 
gress was made with geodetic surveys, the survey of 
control for mappmg required for the Volta River 
project was completed and the output of mappmg 
increased owing largely to fewer changes of priority 

The overseas scientific staff of the Colonial Geo- 
logical Surveys increased from 190 to 197 during 
1953, but vwenty posts were still vacant Satisfactory 
progress continued in all branches, meludmg geo- 
logical mapping, the investigation of mmeral resources 
and the geological aspects of engineermg and water- 
supply projects The shortage of qualified meteor- 
ologists continued to restrict research work, but the 
East African Meteorological Department 1s studying 
problems connected: with the artificial control of 
rainfall In Mauritius, research on the corielation 
between ramfall deficits and excesses at the various 
seasons and the tonnage and sucrose content of the 
sugar-cane crop 1s expected to provide a more 
accurate guide to the tonnage of cane to be crushed 
and the probable total sugar production each year 

At the National Institute of Oceanography, the 
study of oceanic water movements is intended to have 
first place in the programme of research in marine 
physics, but progress 1s slow. «Researches in marine 
physics are bemg hnked as closely as possible with 
the biological work. 


MECHANISM OF INTESTINAL ABSORPTION OF FAT 
By Pror A. C. FRAZER 


Department of Pharmacology, University of Birmingham 


IRM progress in biological research is dependent 
on the proper use of hypothesis From time to 
ame a generally accepted view m some field of study 
nay be shown to be wrongly based, and in this case 
| new hypothesis is needed to replace the old But, 
n the change over from old to new, misunderstanding 
ind confusion may arise Such has been’ the case in 
he field of fat absorption A statement of the mam 
acts may help to correct this situation 
The story begms with the lipolytic hypothesis of 
*fluger?, which was put forward at the turn of the 
entury and generally accepted as the basis for the 
at absorption mechanism The essential features 
f this hypothesis were the necessity for complete 
ydrolysis of glycerides, absorption of lmpids from the 
itestanal lumen in water-soluble form only, re- 
ormation of glycerides in the intestinal cell and 
assage of particulate glycerides m tbe chyle, grving 
ise to the alzmentary hyperhpsmia m the systemic 
lood. In 1936, Verzár and his colleagues? introduced 
ome new facts which entailed the modification of 
he details of Pfluger’s hypothesis. Thus, the brmging 


of the fatty acids into solution in water was con- 
sidered to be largely due to the hydrotropic action of 
bile salts rather than soap formation, as origmally 
proposed They also put forward the view that the 
re-synthesis of triglycerides m the mtestmal cell had 
to pass through an mtermediary phospholipid stage, 
which was controlled by the adrenal cortex These 
modifications, however, did not affect the essential 
basis of Pfluger’s hypothesis Bloor? supported this 
view of the fat absorption mechanism 

Some doubts on the question of the completeness 
of lipolysis, especially m the cat, were expressed by 
Mellanby! Stunulated by these observations, my 
colleagues and I carried out a series of experimental 
studies from 1934 onwards on various aspects of fat 
absorption Our studies were especially eonceined 
with particulate fat m the blood, the different effects 
and characteristics of absorption of various fatty 
acids and glycerides, lipolysis both an vitro and «n 
vwo and defective fat absorption m human sub- 
jects’? This work led us to the conclusion that 
lipolysis need not be complete before the absorption 
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of glycerides occurred Since no hydrotropic mechan- 
ism for glycerides could be demonstrated m the 
intestinal lumen, this conclusion was incompatible 
with two of the prmeral tenets of the lipolytic 
hypothesis The methods we used were, of necessity, 
indirect, so that final settlement of this matter had 
to await studies mvolving the use of 1sotope-labelled 
molecules These studies were eventually carried out 
by Favarger and his colleagues!^U, Karnovsky and 
Gidez™ and Reiser and his co-workers?, all of whom 
substantiated our view that complete lpolysis was 
not an obligatory step in fat absorption Our 
obseivations on the formation of monoglycerides 
and diglycerides during pancreatic lipolysis were also 
confirmed and considerably extended by Desnuelle 
and his group" and by Mattson et al 19. It 1s now 
generally accepted by workers ın this field that hpo- 
lysis m. the mtestimal lumen is partial and not com- 
plete? This was the first step towards the modern 
concept of the fat absorption mechanism 

In 1943 16 was thought that all lipids were absorbed 
from the intestmal lumen, molecularly dispersed m 
water-soluble form Our studies mdicated that this 
was not necessarily the case, and that water-insoluble 
glycerides were also removed from the lumen of the 
intestine For many years the fact that paraffins 
were not normally absorbed from the mtestine had 
been regarded as strong supporting evidence for the 
lipolytic hypothesi, simce these molecules could 
neither be hydrolysed by lpase nor brought into 
solution m water Some absorption of paraffin had 
been reported, however, by earlzer workers!9-?! The 
quantities mvolved were said to be small, however, 
and there was no clear Imk with the fat absorption 
mechanism m these studies In 1944 we demon- 
strated the absorption of paraffin admunistered 
mtraduodenally to rats m finely particulate form?? 
Shoshkes, Geyer and Stare? obtamed substantially 
smmular results In 1951 we reported a new series of 
expermments?^, which showed that paraffin could be 
removed from the intestinal lumen m considerable 
quantity, provided that ıt was fed m a suitable 
glyceride vehicle The importance of glyceride 
appeared to be related to its ability to cause fine 
emulsification of the glyceride/paraffin mixture The 
absorption of paraffin m a glyceride vehicle has been 
confirmed by Bernhard and Scheitlin®® These and a 
number of other mvestigations indicate that fine 
emulsification in the intestine 1s an 1mportant step in 
the removal of the water-soluble fraction from the 
lumen, quite apart from any faciltatmg effect the 
fine dispersion of the oil may have on the rate of 
lipolysis!? 

From the outset, the work m my laboratories has 
been dominated by the fact that lipid molecules must 
be distributed between the oil and water phase m 
accordance with their partition coefficients On 
Studying the question of removal of lipid molecules 
from the oil mto the water phase—a stage of the fat 
absorption mechanism that had been strangely 
neglected—it was soon apparent that theio were 
considerable differences between short-cham and 
long-chain saturated fatty acids These differences 
in partition were also reflected m differences m 
absorption of the corresponding glycerides—the more 
water-soluble fatty acids disappearmg from the 
chyle, while the more fat-soluble molecules were 
retamed. Some of these differences had been pre- 
viously reported by other investigators**-*8, In 1946, 
discussing the absorption of free fatty acid mde- 
pendently of the glyceride oil phase, I reached the 
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conclusion * . that fat can be absorbed as fatty 
acid, provided that the cleavage products can be 
removed mto the aqueous phase from the o1l/wate 
interface. This appears to be more easily accom 
plished 1n the case of butyric acid than the long-cha 
fatty acids . . It 1s concluded, therefore, that far 
may pass by the portal vem and that this pathway 
is used when fatty acid is absorbed Durmg tbn 
glyceride absorption, 1t 1s the short-cham fatty acid: 
which are most hkely to be concerned in thy 
mechanism’? Five years later the differential dis 
tribution of short-cham and long-cham fatty acid 
between the chyle and portal blood was confirmec 
by Chaikoff and his group?6?! These workers wer 
the first to provide direct proof by the use of isotope 
labelled materials of the passage of fatty acids m thi 
portal blood. 

The importance of partition between the ou anc 
water phase as a factor m the differential absorptior 
of fatty acids and glycerides does not appear to hav 
been fully appreciated. Thus, Bloom, Chaikoff 
Remhardt, Entenman and Dauben?? and Bergstrom 
Borgstrom, Carlsten and Rottenberg’? appeared t 
expect long-cham saturated fatty acid (stearic acid 
and a glyceride oil phase to be absorbed by differen: 
pathways It would be anticipated, however, fron 
consideration of the partition hypothesi? tha 
there would be no such differentiation and that thi 
lpid-soluble fatty acid would pass ın the chyle. Thi 
was found to be the case 

Oleic acid was used by us in our earlier experi 
ments because ıt ıs liquid at body temperature 
Under the conditions of our experiments, difference: 
were demonstrable durmg the absorption of oleu 
acid as compared with olive oil Since at that timi 
olive oil was said to be absorbed only ın the form a 
oleic acid and glycerol, this was an additional pom’ 
agaist complete lipolysis It seemed likely tha 
oleie acid might be found to be intermediate betwee 
the saturated long-chain and short-chain fatty acid: 
m 1t8 behaviour during absorption. Since our primar: 
objective was achieved and free fatty acids were no 
normal dietary constituents, we did not pursue th: 
question of oleic acid absorption further However 
other workers—notably Tidwell**, Singer, Sporn an 
Necheles?*, and recently Bergstrom, Blomstrand an: 
Borgstrom**, using radioactive isotope-labelled ole: 
acid—have done so These investigators found tha 
under the conditions of their experiments oleic acu 
behaved similarly: to the long-cham saturated fatt 
acids and was mainly recovered from particulate fa 
in the chyle They also confirmed the classica 
observations of Munk and Rosenstem?' that fatt 
acids can be esterified in the course of absorption 
Only ın one group of these experiments has the stat 
of the fatty acid m the intestinal lumen bee: 
reported**, and in this case ıt was finely emulsified 
so that oleic acid itself may provide the particulat 
oul phase In our experiments there was no demon 
strable fine emulsification of the oleic acid in th 
intestinal lumen and no visible emulsified fat in th 
chyle during the course of the expermment, so tha 
we could only observe non-particulate absorption 
The detailed study of the factors affecting oleic ac 
absorption might prove to be of interest in con 
nexion with abnormal fat absorption The evidences: 
fer available ıs not incompatible with the partitio: 
hypothesis 

Thus, the conceptual changes mvolved in th 
replacement of the lipolytic hypothesis of Pfluger b: 
the partition hypothesis are as follows 


VoL 175 


March 19, 1955 


(1) Complete hydrolysis of glycerides to fatty acids 
ind glycerol ıs not an obligatory step in the process 
X fat absorption. 


(2) Lipids do not have to be brought into water- 
oluble form before they can be removed from the 
mall intestinal lumen 


(3) Eventual partition of the hpid molecules 
'ebween the oil and the water phase may affect their 
listribution in the body after absorption. 


These three basic tenets have been strongly sup- 
'orted by studies involving the use of isotope-labelled. 
aaterials and other techniques that were not available 
rhen the hypothesis was originally formulated The 
ther available facts about fat absorption—such as 
he effect of bile salts, the mechanism and significance 
f mtraluminar emulsification, phospholipid forma- 
10n, the metabole activity m the intestinal cells and 
he differential absorption of lipid-soluble molecules 
—can be fitted mto the general framework of this 
iartition hypothesis. 
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OBITUARIES 
Dr. R. C. Wallace 


ScorLAND has given many of her sons to Canada, 
but few, if any, have contributed as much to Canadian. 
hfe as Robert Charles Wallace, who died at his home 
in Kingston, Ontario, on January 28, at the age of 
seventy-three Recognized for many years as the 
doyen of Canadian vice-chancellors, he took an active 
part ın the educational, cultural and scientific hfe of 
the Dominion. A native of the Orkneys, at the age 
of twenty-nme, after a university tramung which 
included undergraduate and graduate study at 
Edinburgh, where durmg 1909-10 he held an 1851 
Exhibition Scholarship and was a Carnegie Fellow, 
& year as a demonstrator at St Andrews, and a 
period in Gottingen, where he obtained his Ph D , he 
went to Canada m 1910. He jomed the staff of the 
University of Manitoba as a lecturer m geology, and 
after two years was made head of the Department 
of Geology and Mineralogy. Durmg his Manitoba 
period he was Commissioner of Northern Manitoba 
durmg 1918-21 and Commussioner of Mines and 
Natural Resources for Manitoba durmg 1926-28. 
By 1928 the marked gifts he had shown as scientist, 
writer, speaker, administrator and educational leader 
led to his appointment in that year as second president 
of the University of Alberta This post he held until 
1936, when he was appomted principal and vice- 
chancellor of Queen’s University, Kingston, Ontario. 
In this position he remamed until his retirement in 
1951 

While at Alberta and at Queen's, he combined his 
duties as vice-chancellor with many activities. At 
various times he was chairman of the Research 
Council of Alberta, a member of the National 
Research Council of Canada, charman of the 
Ontauo Research Commussion, president of the 
Royal Society of Canada, of the Canadian Institute 
of Mining and Metallurgy, and of the Association of 
Canadian Clubs He was a Fellow of the Geological 
Society of America, of the Mineralogy Society of 
America, and of the Society of Economic Geology. 
Towards the end of the Second World War he took 
an active part m the proceedings of a Federal 
Government Commuttee which led to the publication 
of the Wallace report on the conservation and 
development of Canada’s natural resources He 
played an important pait in the founding of Unesco, 
being one of the original three Canadian delegates. 
In New York his counsel was sought and welcomed 
by the Carnegie Corporation 

With such a record 15 1$ not surprising that he was 
given honorary degrees by as many as twenty 
universities, among them his Alma Mater Edin- 
burgh, Oxford, the Queen's Univeisity, Belfast, and 
Harvard 

After retarement, Wallace continued to be active 
until within a few months of his death Among other 
things, he was an executive director of the Arctic 
Institute of North Ameneca, adviser to the Ontario 
Government on university grants, a member of 
the Defence Research Board of Canada, and 
Canadian advisory editor of the “Encyclopaedia 
Americana” 

At Queen’s, under his guidance, apart from a big 
merease .n physical assets, such as new buildings, 
and the founding of such new teachmg ‘schools’ as 
nursing, industrial relations and local government, 
there was a marked imerease m research in science 
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and m medicine, and in the humanities high scholar- 
ship was stimulated In making new appomtments, 
although he msisted on high professional qualifica- 
tions, he sought also men of character and culture, 
beheving, to quote his own words, that “no teachers 
ean. conceal their characters and outlook on hfe from 
a class". 

Unbending as granite where ethical principles were 
concerned, Wallace listened gladly to views opposed 
to lus own and was kmd to people m all walks of 
life Hus office door was open, literally and meta- 
phorically, to members of staff and students alike. 
Like most Scots, he made no outward display of the 
sentiment which lay below the surface. But only a 
few months before his death, on the occasion of the 
centenary of The Orcadian, he wrote with feelmg of 
“scenes of cliff and sea and sky” and of “that m- 
describably soft ethereal ight at or near midnight on 
summer's longest days m the Orkneys”, thmgs which 
were caught *"mdehbly m memory". 

He 1s survived by his wife, Elızabeth Smuth, also 
a native of the Orkneys, whose graciousness and 
natural charm added greatly to the warm welcome 
given the many who went to the prmerpal’s residence 
on Queen’s University grounds. Three daughters, 
Mrs D E Woodsworth, Mrs H. W. Addington and 
Mrs Charles Baugh, also survive A son, Ronald, 
died in 1936 J K ROBERTSON 


Mr G W Grabham, O.B.E. 


Guorcm WALTER GRABHAM was born m 1882 ın 
Madeura, where his father, Dr Michael Grabham, was 
a well-known resident. Educated at University 
College School and at St John’s College, Cambridge, 
he jomed the Geological Survey of Great Brtam m 
1903 and worked in Scotland until 1906 He then 
followed 'T. Barron as Government geologist m the 
Anglo-Egyptian Sudan. There, throughout his 
service, he travelled widely, on foot and by river, 
with camels and with both early and modern motor 
transport He was mamly concerned with the most 
vital need—water, and m his journeys and special 
investigations he gathered a unique knowledge of the 
geology of the country. By far the greater part of 
his work 1s represented by unpublished reports in the 
Geological Survey office m Khartoum. He was also 
closely interested in the people's agricultural and 
other pursurts, past and present, and was acting 
conservator of antiquities. 

Outside the Sudan he made extensive journeys, 
about which httle was heard, m mter-tropical Africa , 
he was best known for his official mission to Lake 
Tana (with R P. Black, 1920-21) 

Grabham retired from the Geological Survey of 
the Sudan in 1934, but was retained as geological 
adviser until 1939. After the Second World War he 
wintered in the Sudan, maimtaming vigorously his 
many and varied personal interests 

In Madeira he mherited his father's house, where 
his affection for the island, and all that ıt umplied 
for hum, was widely known ‘To the end he made 
exacting walks m that land of profound chffs and 
gorges Here, as in the Sudan, he took unflaggmg 
pleasure in showing others the country, either on 
the ground or with the aid of his vast collection of 
photographs and lantern sides, hus hospitality was 
proverbial 

He was a familar figure at international geo- 
logical congresses, and on their long field excursions, 
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in many parts of the world, and for many years hi 
annual visit to Britain comeided with the meeting o 
the British Association, at which he enjoyed meetim, 
hus friends , latterly he came to his clubs m Londo. 
twice a year, and made a tour of his dimmuishm 
cxcle of relatives and close associates 

To many, Grabham seemed a lonely man, but h 
delighted in company, a rather forbidding figure 
but he had an mexhaustible fund of humour, of lu 
sympathy and kmdness the sum will never be tolc 
His end was as he would probably have wished, h 
was about to lecture to a cultural meeting m Khai 
toum, but, feeling unwell, took his leave and bicycle 
home to his house m Burn Village, where he wt 
found dead the following mornmg. So passes 
great figure. K 8. SANDFORD 


Dr W. M Ware 


Former colleagues have experienced a deep sens 
of loss followmg the sudden death, on February li 
of Wiliam Melville Ware at the age of srxty-tw 
Particularly has the loss been felt by many preser 
and past members of Wye College (University € 
London), for ıb was there that all his scientific wor 
was done. 

Ware entered Wye College ın 1911 as a studen 
after receiving a groundmg m the classics at Dov: 
College, followed by a period m an academy at I 
Havre, where he attamed fluency m French. Durr 
the First World War he was on active service wit 
the Army and on demobilization returned to Wye as 
lecturer ın botany. Research, however, was his méter 
while still a lecturer he investigated problems « 
clover with a grant from the Ministry of Agricultur 
and this led to the publication of several papers on tt 
subject and on certam diseases of other plants 

In 1923 he accepted an invitation to jom tk 
Mycology Department (Research and Advisor 
under the direction of Prof. E. S Salmon. For tł 
next twenty-three years his investigations formed 
major stimulus to the growth of the young science : 
plant pathology 

His mam researches were on diseases of fruit, ho} 
and mushrooms, but other horticultural and ag: 
cultural crops also received attention, and about 
hundred original papers of high quality appear 
under his name, either alone or jomtly with colleague 
His researches into apple scab (Ventura wnaequal 
(Cooke) Wmt) and hop downy mudew (Pseud 
peronospora humuls (Miyabe and Tak) G. W. Wilso: 
are particularly outstandimg, while his observatio 
on the cultivated mushroom led not only to tl 
discovery of crop-reducmg diseases, but also to tj 
writing of a bulletin on mushroor-growing for tl 
Mmistry of Agriculture. Following hus first degree 
B Sc. (Agric ), he was awarded the M Se m 1923 ar 
the D.Sc m 1935. 

Ware followed Prof Salmon as head of t 
Mycology Department at Wye m 1937, and direct: 
research and advisory work through the difficult w. 
years, but the decision to absorb the Departme 
into the Civil Service prompted his retirement 
October 1946. 

Ware served on the Council of the Association 
Applied Biologists and as a member of the Pla 
Pathology Committee of the British Mycologic 
Somety; but his distaste for commuttee wo 
debarred him from seeling office m the learn: 
societies His contributions to science are famular - 
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plant pathologists throughout the world and, had his 
ambition equalled his ability, high academic rewards 
would undoubtedly have been his. 

In retirement, gardenmg and travel were among 
his chief dehghts, but since 1948, as assistant editor 
of the Journal of Horticultural Science, he had kept 
in touch with current research 
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Although modest and reserved to an unusual 
degree, Ware’s attractive personality brought him a 
wide circle of frends, and many of those who knew 
him best have reason to be grateful for his help and 
for lus counsel, which was sought by his seniors as 
well as by his jumors He leaves a widow 

H H. Guasscock 


NEWS and VIEWS 


Research in the Physics of Solids 
Prof A. H. Cottrell 


Pror A H COTTRELL, of the Department of 
Physical Metallurgy, University of Birmmgham, has 
accepted an appomtment with the UK Atomic 
Energy Authority, at the Atomic Energy Research 
Establishment, Harwell, as deputy head of the 
Metallurgy Division and leader of a group engaged 
1n research on the physics of solids He will be taking 
up his new appomtment in April. Prof Cottrell, who 
is thirty-five, 1s a graduate of the University of 
Birmingham During 1939-45 he was engaged m 
research on the weldmg of tank armour He was 
appointed a lecturer m metallurgy in the University 
of Birmingham im 1943 When the late Prof Hanson, 
immediately after the War, was re-organizing teaching 
and research m metallurgy at Birmingham, one of 
his prmerpal objects was to create a strong school of 
theoretical and physical metallurgy. The Depart- 
ment of Scientific and Industrial Research gave 
substantial support for an mihal period, and with 
notable vision Prof. Hanson recommended the 
University to create two new professorships, one m 
physical metallurgy and the other m metal physics. 
Accordingly, m 1949 Dr Cottrell and Dr G. V. 
Raynor, then reader in theoretical metallurgy, were 
appointed to the new chairs. On the death of Prof. 
Hanson m 1953, Profs Cottrell and Raynor were 
made jomt heads of the Department of Physical 
Metallurgy 

Prof. Cottrell’s researches have been mainly 
concerned with the plastic deformation of metal 
crystals. In ample justification of Prof. Hanson’s 
hopes, he and the group of able young men whom 
he has gathered around him have done much to 
establish Britain's leadmg position in thus field of 
research. Prof. Cottrell has travelled extensively— 
he made lecture tours m the United States m 1950 
and 1953 and was guest lecturer at the University 
of the Witwatersrand m 1952 and at the University 
of Louvain in 1953. He attended the Ninth Inter- 
national Solvay Conference on Physics at Brussels in 
1951, and delivered the 1953 R S. Wiliams Lectures 
at the Massachusetts Institute of Technology He 
was awarded the Rosenham Medal by the Institute of 
Metals ın 1954 Prof Cottrell has acted as charman 
of the Basic Properties Commuttee of the Inter- 
Service Metallurgical Research Council, and 1s also 
associate editor for Great Britam of Acta Metallurgica. 


Psychology at Glasgow : Prof. R. W. Pickford 


Pror Rates WriurLraw Pioxrorp, who has been 
appointed to be the first mcumbent of the recently 
created chair of psychology m the University of 
Glasgow, has been associated with the Department 
of Psychology at Glasgow for more than twenty-five 
years His first appomtment there was in 1930 as 
assistant to Dr. R. H. Thouless, becoming lecturer in 
1935 and senior lecturer and head of the Depart- 


ment in 1948 Dr Pickford was a student at the 
then Southampton University College before pio- 
ceeding m 1923 to Emmanuel College, Cambridge, 
where he graduated in psychology and obteined his 
PhD in 1932. Durmg 1927-32, with a grant from 
the Vision Committee of the Medical Research 
Council, Prof Pickford undertook research on the 
psychology of reading. Hus publications include a 
monogiaph, two books, and many papers and 
articles dealmg especially with experimental studies 
of colour vision and visual perception, and with the 
psychology of art and social and clmical psychology. 
He has been president and is retirmg secretary of the 
Scottish Branch of the British Psychological Society, 
and was a founder member and the first president of 
the Expermnentai Psychology Group For ten years 
he has worked m @ voluntary capacity at the Notre 
Dame Child Guidance Clinic, at the Davidson Chnic, 
Glasgow, and as a counsellor for the Glasgow Marriage 
Guidance Council He is keenly mterested m music 


Sir George Beilby Memorial Awards, 1954 


THe administrators of the Su George Beilby 
Memorial Fund, representing the Institute of Metals, 
the Royal Institute of Chemistry and the Society of 
Chemical Industry, have made awards from the Fund 
for 1954, each of one hundred and fifty gumeas, to 
Dr. H. K. Hardy and to Dr J W Menter. The 
awards are made to British mvestigators for work m 
such fields as fuel economy, chemical engineermg and 
metallurgy, m which Sir George Beiby's special 
interests lay, and in general they are given to 
relatively young scientists for work over a period of 
years. 

Dr H. K Hardy’s award is for work m physical 
metallurgy, with special reference to precipite- 
tion hardening and to the thermodynamics of 
phase equilibria ın alloy systems. He graduated in 
metallurgy from the Imperial College of Science and 
Technology, London, m 1940, and afterwards, while 
at the Research Department of the Northern 
Alummium Co, Ltd, and at Alummrum Labor- 
atories, Ltd, he was concerned with the metallo- 
graphy of duralumm-type alloys and the development 
of Ingh-strength alumimuum-zme-magnesrmum alloys, 
particularly the nature of the extrusion process and 
the microstructural effects associated with the on- 
set of overheating In 1946 he jomed the Fulmer 
Research Institute as head of the Physical Metallurgy 
Section and later as senior metallurgist, where he 
investigated the precipitation process m alummium— 
copper alloys over & wide range of supersaturations 
and with the addition of small quantities of other 
elements The thermodynamues of this and other 
phase equilibria m alloy systems have been closely 
studied. 

Dr. J W. Menter entered Peterhouse, Cambridge, 
and after governmental war-time service graduated 
in physics in 1945. His Beilby award is for work on 
surface phenomena, with special reference to the 


496 


appheation of electron optical techniques to the 
elucidation of a wide range of problems, and this 
work commenced at Cambridge m the Research 
Laboratory for the Physics and Chemistry of Sur- 
faces. Department of Physical Chemistry, with a 
study by electron diffraction of the onentation of 
long-cham hydrocarbon compounds on metal sur- 
faces. He has applied electron optical techniques to 
metallurgical problems, and more recently he has 
adapted a transmission electron microscope for use 
as a reflexion instrument and mvestigated a wide 
range of surface phenomena. Dr. Menter is at 
present workmg m the Tube Investments Research 
Laboratories, Hinxton Hall 


Royal Society of Edinburgh . New Fellows 


THE followmg have been elected Fellows of the 
Royal Society of Edmburgh Mr W. Anderson, 
district geologist, Geological Survey of Great Britam , 
Dr. D J Bel, senior principal scientific officer, 
Poultry Research Centre, Edinburgh, Dr. W. A P. 
Black, head of the Chemical Division of the Institute 
of Seaweed Research, Musselburgh, Dr. P H 
Davis, lecturer m the Department of Botany, 
University of Edmburgh, Dr W. A. Farbairn, 
lecturer m the Department of Forestry, University 
of Edinburgh, Dr. D J Finney, reader m statistics, 
University of Aberdeen, Di. P. G. Fothergill, 
lecturer m botany, University of Durham, Principal 
T. M Knox, University of St Andrews, Mr. J. 
Kyles, lecturer m the Department of Natural 
Philosophy, University of Edinburgh, Prof A. M 
Macbeath, Department of Mathematics, Queen's 
College, Dundee, Mr D. H. McIntosh, super- 
antendent of the Observatory, Eskdalemuir, Dumfries- 
shire, Sir James Miller, managing director of James 
Muller and Partners, Ltd., Dr. N. Miller, senior 
lecturer ın radiochemistry, University of Edinburgh , 
Dr. G. H Mitchell, district geologist, Geological 
Survey of Great Britam (Edmburgh Office), Dr 
R L Mitchell, head of the Department of Spectro- 
chemistry, Macaulay Institute for Soil Research, 
Aberdeen, Prof S. D Nisbet, Department of 
Education, University of Glasgow, Dr A E. Oxford, 
head of the Department of Microbiology, Rowett 
Research Institute, Aberdeen, Dr H.S A Potter, 
senior lecturer m the Department of Mathematics, 
University of Aberdeen, Mr K. A. Pyefinch, Brown 
Trout Research Laboratory, Pitlochry , Prof R. A 
Rankin, Department of Mathematics, University of 
Glasgow, Dr. G. A. Reay, supermtendent of the 
Torry Research Station, Aberdeen, Prof. G J 
Romanes, Department of Anatomy, University of 
Edmburgh, Prof. A. B. Stewart, Department of 
Agriculture, University of Aberdeen, Mr. H. B 
Sutherland, senior lecturer m civil engineermg, 
University of Glasgow, and Dr D Taylor, lecturer 
m chemustiy, University of Edinburgh. 


C. V. Boys (1855-1944). 
in. London 


THE Science Museum, London, 1s commemorating 
the centenary of the birth of Sir Charles Vernon Boys 
(1855-1944) by a special display of instruments 
drawn from the permanent collections. The exhibition 
will be open for a period of three months, commencing 
on March 15, Boys’s birthday. Of his manifold 
activities m the field of experimental physics, Boys 
1s probably best remembered for his work on the 
production and properties of exceedingly fine quartz 
fibres. The fibres were used ın the construction of 
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a very sensitive radio-micrometer which, aided by € 
reflecting telescope, was capable of detecting radiatior 
as feeble as that from the flame of a candle at a 
distance of almost three miles The elastic properties 
of quartz fibres were also utilized by Boys m designing 
a torsion balance with which he determined thé 
Newtonian constant of gravitation and the mean 
density of the earth with an accuracy previously 
unattainable In addition to the orgmal radio. 
micrometer and gravitational apparatus, the exhibits 
include Boys's hghtnmg camera, his gas calorimeter 
and a number of mathematical mstruments. 
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Optimum Use of Scientific Workers in Great 
Britain 


In announcing m the House of Commons on 
March 10 the Government’s acceptance of the 
recommendations of the Burnham Committee for the 
payment of special allowances to teachers of advanced 
work, Sir David Eccles, the Minister of Education, 
said that at the request of the Government the 
Federation of British Industries has sent a circular 
to the seven thousand mdividual firms and three 
hundred trade associations comprismg its member. 
ship asking them to exercise restraint in bidding 
against the schools for science graduates. The 
circular states that; m discussions with the Govern. 
ment on the shortage of science teachers, 1 was 
pointed out to the Federation that a hopeless situatior 
would arise if the increased remuneration for teacher: 
was countered by a correspondmg raising of salary 
levels by industry. The Federation agreed to put thi: 
point to riis members, and the circular suggests thai 
in this connexion firms could also review the use the} 
make of scientific staff so as to reserve such staf 
for the really essential work for which they are 
best fitted. It 1s suggested that, m addition, some 
relief could be obtained by retamung scientific staf 
beyond the normal retaring age and that, if firm: 
could help to encourage greater numbers of suitabli 
and able boys to remain at school for a further period 
both industry and the schools would ultunatel 
benefit from an mereased number of science graduates 
The circular also states that the Government 1 
reviewing the whole question of scientific workers u 
the public service so as to ensure that the best an 
most economical use is made of them m the nationa 
interest, 


Chalk Lime and Allied 
Association 


Tue first general meeting of the Chalk Lime ant 
Alled Industries’ Research Association was held oi 
March 9 in the Association's offices at Hanove 
House, 73-78 High Holborn, London. The pre 
hmmary work leadıng to the establishment of thir 
the latest of the research associations to be forme: 
under the gis of the Department of Scientific anı 
Industrial Research, was done by the members o 
the Southern Lime Association As indicated by 1t 
title, the new Association will conduct co-operativ 
research for the chalk lme and allied industries A 
the meeting, Mr W. L Clarke was elected charma: 
of the Association and Mr M. W Hall as vice 
chairman, Mr. G. E. Bessey has been appointe 
director of research and has already taken up hi 
appointment Mr. Bessey was previously director c 
research of the Research Council of the Brrtis 
Whiting Federation and before 1949 was on the sta: 
of the Building Research Station. Negotiations az 
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following ‘appointments have been made in 
Jniversity. of London: Prof. L. J. Kastner, 
wrofessor of engineering and head of the Engineering 
Jepartment, "University College, Swansea, to the 
Jniversity chair of mechanical engineering tenable at 











i College ; i Dr. E. A. Wright, experimental 
athologist at the Medical Research Council’s 
ntal Radiopathology Research Unit, Ham- 
nith Hospital, to the University readership in 
logy tenable at St. Mary’s Hospital Mecical 

The title of reader in electrical engineering 
University of London has been conferred on 
A. L. Cullen in respect of his post at University 
lollege, and that of reader in mathematics in the 
Tniversity of London on Dr. Winifred L. C. Sargent 
a respect of her post at Bedford College. 


























stgraduate Awards in Agricultural Research 


ricultural Research Council has recently 
useful booklet giving details of the training 
research studentships and fellowships which 
cil is offering this year. The booklet also 
1 ormation about the openings in the agri- 

and advisory services. Two 
research fellowships of £850 a year plus 
tion, and tenable for three years, wil! be 
rkers holding a veterinary qualification 
ot less than three years of experience 
research ; and three junior agricultural 
llowships — of £630 a year plus. super- 
and also tenable for three years, will be 
urs graduates with not less than three 
postgraduate experience. In addition, the 
is again offering up to thirty postgraduate 
grants and research studentships in agri- 
al and veterinary science, applications for which 
uld reach the Council by March 31. A copy of 
booklet, free of charge, and further information 
obtained from the Secretary, Agricultural 
$ Couneil, Cunard Building, 15 Regent Street, 






















(RESIDENTIAL. ‘conference, to be held in i Cui: 
ge during March 31-April 3, has been arranged 
ical Research Council with the object of 
ig the mt results of research directed to 


esearch establishments are expected. The subjects 
0 be discussed will include the effects of environment 
a wi king eapacity, the design of machinery in 
lation to the operator, the effects of continued or 
‘olor ed. "work on individual efficiency, industrial 
ng problems, and the use which is made of 
esearch results. In addition, there will be a short 
lim, followed by a discussion, showing the way in 
rhich psychological processes and principles have 
elevance in daily life and industrial production. 
*ractical demonstrations, including working models 
llustrating the research work which has been carried 
mt. will also be shown. Further information can be 
tained from the Medical Research Council, 38 Old 

S.W.1. 













2 Tae following Royal So 









given this year: Croonian Lecture on J: 
Prof. C. H. Best (University of Toronto), spea 

on dietary factors in the protection of the liver 
kidneys, heart and other organs in experimenta 
animals—the lipotropic agents ; and Bakerian Lecture 
on April 28, by Prof. M. L. E. Oliphant. (Australian 
National University, Cerba) speaking on : 














avella Poa for work in the > Uni 
during the academic year 1955-56. The : 
ships, which are worth 2,700 dollars (3,900 Or i 
married man), are for graduates resident in Gres 
Britain trained in research work in clinical medicini 
or surgery or some other branch of medical science. 
Application forms, to be returned by March 28 and 
further information can be obtained from 
Secretary, Medical Research Council, 38. 
Street, London, S.W.1. ` ; 


THe annual conference of the on 
Chemists’ Association will be “held - 
Llandudno during June 7-11, and the 
discussion will be “Film Structure and . 
The conference is open to non-members. Registra 
forms, to be returned by April 1, and further informa- | 
tion can be obtained from the general secretary, 
R. H. Hamblin, Oil and Colour Chemists’ Association 
Memorial Hall, Farringdon Street, London, E.C.4 


THE spring meeting of the Optical Society: 
America will be held in the Hotel Statler, New. You 
City, during April 7-9, and will inelude a special 
symposium on optical molecular spectroscopy. Or 
April 8 the Edgar D. Tillyer Medal of the Society 
will be presented to Prof. Adelbert Ames, jun. The 
meeting will be open to non-members of the Sock 
Further information can be obtained fro: 
seeretary of the Society, Arthur C. Hardy, 
chusetts Institute of Technology, Cambridge 39, Mass 


À CONFERENCE on starch, organized by the Arbeits- 
gemeinschaft Getreideforsehung in conjunction with 
the Fachverband der Starkeindustrie, will be held in — 
Detmold, Germany, at the Roemer-Haus of the- 
former organization during April 26-28. ‘The pro- 
gramme will be in four parts—fundamental research, 
research methods, starch production and techniques, 
and starch derivatives. Of the twenty-two speakers, 
fourteen will be from outside Germany. Further 
information can be obtained from the Arbeitsgemein- 
schaft Getreideforschung e.V., Am Schiitzenberg 9, 
Detmold. 

Tue Association of Agriculture (52 Victoria Street, | 
London, S.W.1) is arranging a course on “World 
Food: an Illustrated Study in Biology and Geo- 
graphy", to be held in Westham House Adult 
Residential College, Westham House, Barford, War- 
wick, during May 27-31. The fee for the course, 
which is fully residential, is £3 12s. 6d. Application 
should be made to Captain Frank Owen at Westham 
House. 

‘THE annual general meeting of “Science for Peace"; * 
followed by a publie conference on “Nuclear Ex- 
plosions—their Long-term Effects”, will be held in 
the Holborn Assembly Hall, John’s Mews, Londo 
W.C.1, on March 26. Further information can be 
obtained from the Honorary Secretary, Science to 
Peace, 16 Vister Places, London, W: QA. 






























498 


NATURE 


March 19, 1955 


VoL. 175 


BIRKENHEAD TECHNICAL COLLEGE 


HE foundation stone of the new ‘Technical 

College at Birkenhead was laid on May 3, 1950, 
by Her Majesty the Queen, now Queen Elizabeth the 
Queen Mother, and the College was opened officially 
on January 8 last by Sir Henry Cohen, a former 
student of Birkenhead schools who has reached 
eminence in his chosen profession of medicine. 

'The building is in the form of a letter H, one limb 
of which is six stories high and includes the class- 
rooms, drawing offices, library, administrative offices, 
and staff and student common rooms. The limb at 
right angles to this is termed the 'Spine Block' and 
is of five stories housing the electrical engineering 
and science laboratories and domestic craft rooms, and 
the top floor is devoted to the College refectory and 
kitchen. The other limb, parallel to the classroom 
block, forms the workshop block, which is a single- 
story structure. 

The building is steel-framed, encased in concrete 
with pre-cast concrete floors. It is faced with wire- 
cut bricks with the exception of:the centre of the 
front, which is faced with Westmorland rough-hewn 
slate. The building is in three sections with expansion 
joints. Gauges have been fitted to show the seasonal 
movement. ‘The total floor area of the College is 
approximately 250,000 sq. ft. 

At the north end of the classroom block is the hall, 
which will seat approximately 1,000 and is fully 
equipped for theatrical purposes and can be separated 
from the main building for use by outside cultural 
organizations. There is also à gymnasium. 

The College is organized in the following depart- 
ments: building, commerce, domestic science, elec- 
trical engineering, mechanical engineering and science. 


RET 


The building was opened for instructional purpose 
in September 1954, and the enrolments at the momen 
are more than 3,600, of whom approximately 20' 
are full-time, 1,100 day-release, and 2,300 eveniny 
students. 

The various departments are offering a wide rang 
of courses, including national certificate, highe 
national certificate and craft courses. Thus in th 
Department of Building, in addition to ordinary 
national certificates in building, there are City anc 
Guilds courses in brickwork, carpentry and joinery 
plumbing and ships’ plumbing. The Department o 
Commerce provides courses for national certificate 
in commerce, secretarial and commercial courses 
intermediate and final examination courses for th: 
various professional institutions. Ordinary and highe 
national certificate courses, together with City an« 
Guilds courses in electrical installation, telecom 
munications and radio servicing, are offered in th: 
Department of Electrical Engineering. In th: 
Department of Mechanical Engineering there am 
eourses for ordinary national diploma in mechanica 
engineering for seagoing engineers, ordinary an« 
higher national certificates in mechanical engineerinj 
with endorsement subjects, ordinary and highe! 
national certificates in naval architecture, togethe) 
with craft courses in workshop practice, moto: 
vehicle mechanics’ work, sheet and plate metal work 
welding, and foundry practice. In the Department o 
Science there are courses for ordinary and highe: 
national certificates in chemistry, an intensive full 
time course for, and part-time courses leading to 
the examination for the associateship of the Roya 
Institute of Chemistry, a full-time intermediate 
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pharmacy course, and a number of short courses on 
glass-working, mstrument technology, ete, and an 
ordmary national certificate course m metallurgy 

The College is also recognized for the award of 
the higher national certificate m chemical engineermg. 

The Domestic Studies Department covers a wide 
range of exammation courses leadmg to the award of 
the City and Guilds or Union of Lancashire and 
Cheshire Institutes’ certificates m cookery, dress- 
making, needlework, tailormg, upholstery, and the 
Educational Development Association certificates m 
basketry Bakery courses were started m September 
in preparation for the City and Guilds intermediate 
examination m bread-makmg and flour confectionery. 
Catermg courses melude the catermg trades basic 
tramimg course (City and Guilds), cookery for hotels 
and restaurants (City and Guilds), and catermg for 
non-residential licensed houses 

The total accommodation m the College, apart 
from the admmustrative offices, consists of forty-two 
classrooms, five lecture theatres, sixteen laboratories, 
three commerce rooms, geography room, three 
domestic study rooms, three craft rooms, ten work- 
shops, a bakery and a butchery. 

The first prinerpal of the College, Mr C V. Vinten 
Fenton, has a staff of forty-two full-time and two 
aundred part-time teachers. Mr Fenton, before 
zomg to Birkenhead, was the first prmcıpal of the 
Peterborough College, there he was responsible for 
»rganizng technical education and saw the com- 
dletion of the first phase of the new technica] college 
sult in that ety. 


ASLIB SCOTTISH BRANCH 


ANNUAL MEETING 


E ees annual general meeting and one-day con- 
ference of the Scottish Branch of Ashb (Associa- 
1on of Special Libraries and Information Bureaux) 
vas held in the Mitchell Library, Glasgow, on 
february 11 The first paper of the morning was 
aven by Dr. B J A Bard, mdustrial manager of 
he National Research Development Corporation. 
le spoke of the work of the Corporation since its 
aception in 1950 and described its function as the 
‘evelopment and exploitation, m the public interest, 
f inventions resulting from research carried out by 
overnment departments and other public bodies, 
nd private mventions where they are of primary 
mportance to the public mterest Dr Bard outlined 
he organization of the Corporation, described how 
aventions are exploited and developed, and gave a 
eneral deseription of some of the projects ın hand 
Following this paper, there was a symposium on 
he treatment and circulation of periodicals. The 
rst speaker was Miss E Handlen, librarian of the 
Jepartment of the Secretary of State for Scotland. 
he said that, whatever the scope of a library, two 
emands are common to all users want to see 
riicles as soon as they are published, and they want 
2 go to the library and find articles to help with a 
roblem  Deahng with up to two thousand titles 
3cerved by the Department of the Secretary of State 
or Scotland, these are sorted and the date of arrival 
corded, and they are then circulated according to 
mple circulation slips made up so that the most 
uor officers have priority. 

In this way, periodicals are circulated around seven 
undred chosen users, although this figure should be 


NATURE 


499 


trebled because officers on the lists show important 
articles to ther juniors Al, or nearly all, periodicals 
are brought back to the Library, preferably before a 
new issue arrives. To help m this circulation, the 
Library has specially prmted cards arranged alpha- 
betically m a tumble-card cabinet with spaces on the 
face for the date entries, and other more permanent 
mformation on the back (the circulation, start of run, 
binding, ete) This permits ‘flaggmg’ any item which 
needs special attention. One man can handle the 
work. It sometimes happens that a periodical cir- 
culated to medical men may contam an article of 
value to, say, @ sanitary engineer The supple- 
mentary service for these fits mto the general cir- 
culation scheme , the first name on circulation lists 
1s- that of the librarian, and Miss Handlen includes 
the odd articles ın the accessions lists, so that officers 
who have missed circulations can borrow Such 
cases amount to less than ten m one month. There 
may be about the same number of mportant articles 
meriting inclusion in the subject card-index. 

Miss Handlen favours duplication of purchase m 
the case of periodicals of ephemeral mierest, since 
this permits retention of one master set and cutting 
of the other copies, thus saving time and labour m 
copying She emphasized that circulation of period- 
icals is necessary where there are 700 users and 
29,000 issues, and that display and retention m the 
library would be quite impracticable Even m a 
smaller brary, the display system would lead to 
loans, and loans are not as quick as circulations and 
are more costly m staff time. Full indexing of 
articles ıs not possible, and Miss Handlen said that 
full mdexmg often seems to defeat its own ends, 
bemg extremely cumbersome and costly for small 
results Fimally, she asked if there is not a danger 
of a librarian commg too much between the user 
and the holdmgs She felt that hbrarianship is in 
danger of becommg an esoteric clerical job if too 
much is attempted in the way of carding every 
reference Miss Handlen said that she would rather 
contribute £25 a year to an abstracting journal to 
help ıt become more efficient and up to date in 
pubheation than pay £500 to an extra assistant to 
anticipate the abstracts. 

The second speaker m the symposrum was Mr. A 
Liddle, librarian to the firm of Babcock and Wilcox, 
Ltd, who described the controlled circulation of a 
hundred and forty periodical titles to approximately 
a hundred and twenty readers, most of whom are 
within the firm's research station The circulation 
Slips affixed to the periodical have columns for name, 
department, see pages, date sent, returned and 
intials A section 1s provided for readers to note 
that they wish pages to be abstracted and mdexed 
in the central file. Normally, periodicals are dis- 
played for seven days so that anyone can add ther 
name to the circulation list, or delete r$ 1f 1t 1s already 
there and that issue is not of further mterest Mr 
Liddle thought that the tume necessary for recording 
1s justifiable by results and described the visible card 
system used To help m the service of getting 
information to users as quickly as possible, the 
periodicals are first scanned and items of current 
interest are abstracted and produced in the form of 
a weekly bulom _ 

The third speaker in the symposium was Mr 
J.R K Pme, libranan of the Mechanical Engineering 
Research Laboratory, East Kilbride, of the Depart- 
ment of Scientific and Industrial Research. He out- 
lned the difficulty of circulatmg three hundred and 
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fifty periodicals to staff housed in several buildings, 
one set bemg more than four miles from the main 
central hbrary. The staff have been asked which 
periodicals they wish to see, and only nineteen were 
asked for by more than eight readers, circulation 
lists were then drawn up Periodicals are normally 
displayed for seven days, allowing members of staff 
to scan and delete their names from the hsts if there 
1$ nothing of interest Circulation priority 1s arranged 
into the categories of ‘urgent’, ‘personal’ and ‘depart- 
mental’, The system of recording 1s that described 
by its designer, Miss Ruth Jacobs (then of the 
Department of Scientific and Industrial Research), 
in the Journal of Documentation, 6 (4), 213 (1950) 
Names of borrowers are grouped, so that periodicals 
are returned to the hbrary after every three or four 
names for checking. 

The afternoon session was devoted to a paper by 
Mr F W. Gravell, hbrarian of the Patent Office. He 
Spoke of the purpose and process of patentmg an 
invention, and described the scope and work of the 
Patent Offiee Library The full text of the papers by 
Dr Bard and Mr Gravell will be published m Aslb 
Proceedings n due course MARGARET SPENCE 


LINEN INDUSTRY RESEARCH 
ASSOCIATION 


AT the thirty-fifth annual general meeting of 
the Linen Industry Research Association on 
December 17, 1954, both the chairman, Mr. H. B 
McCance, and Mr. N. V. Cooke, m proposmg and 
seconding the motion to adopt the report of the 
council and the accounts, stressed the importance of 
makmg sure that the industry gets the best value for 
the expenditure of £70,000 a year on research. Mr 
McCance urged that research should be concentrated 
on a few well-defined objectives of such umportance 
that the mdustry would at once provide the whole of 
the money required if the government contribution 
were withdrawn Mr Cooke emphasized the mport- 
ance of securmg staff of outstanding abihty and 
especially with magmation, at least some of whom 
should come from outside the industry. This point 
was welcomed by the director of research, Dr A. J 
Turner, who also stressed the value of those of the 
staff who had been appointed for their technical 
knowledge and experience Most of the present staff 
had come to the Association with no previous know- 
ledge of textiles , but the Association 1s still trying to 
obtain one or two more senio; men of the type Mr 
Cooke considers necessary. 

In reviewing the year’s work Dr Turner said that 
we are m the throes of a new mdustrial revolution 
arising out of the modern advances m physics and 
chemistry In so far as the lnen industry 1s still a 
craft ndustry, a great struggle ıs mvolved m trymg 
to prevent ıt from shrinkimg further m competition 
with the man-made fibres It will be necessary to 
attempt to process specially selected man-made fibres 
on flax machmery to obtam specal effects and 
novelties. The lmen mdustry of the future can be 
transformed so as to melude the man-made staple 
fibres, and unique blends of such fibres with one 
another or with flax can be made into new and 
readily saleable cloths ^ Little work is at present 
bemg done by the Association on flax production. 
In the spmning departments the most mteresting 
fundamental research is that on yarn irregularity 


NATURE : 


March 19, 1955 


VoL 175 


Dr. Turner also referred to the value of starch ethers 
and cellulose ethers as sizing agents for lien yarns, 
but the advances m polymer chemistry have been 
most keenly felt m the chemistry department, 
paiticularly as regards special proofing finishes, and 
the possibilities are far from bemg exhausted 

The report of the Council of the Linen Industry 
Research Association for the year ended September 
30, 1954*, records a shght fall m membership, from 
285 to 281, and regrets also the decision by the 
Government to terminate, on economic grounds, the 
Home Flax Production Scheme There has also been 
a large contraction in the flax acreage m Northern 
Ireland, where tank rettmg has almost ceased, and 
1n. consequence research work on tank rettmg prob- 
lems has been suspended. Research work on spmnmg 
has resulted m mechanical modifications for improving 
the operation of drawing frames and in recom- 
mendations for improving the control of yarn quality 
and the efficiency. A new system has been developed 
for controlling the levelness of drafting, and the 
study of the strength relation of yarns and cloths 
has enabled the necessary yarn strengths to be 
predicted when making cloths of certain specification. 
A new test has been devised for measurmg the absorb- 
ency of cloth durmg the first few seconds of contact 
with a wet surface, and promising results have been 
obtamed m factory trials with some new sizing 
materials. A prototype production model of the new 
spool winder, which makes packages suitable for 
overend unwindmg, is now bemg bult, much 
attention has been given to proofing linen fabrics, 
and umprovements have been made m waterproofing 
flax canvases with pigmented drying oils and with 
oils and waxes applied from emulsions 


* Linen Industry Research Association Report of the Council, 
1954 Pp 20 (Belfast Linen Industry Research Association, 1954 ) 


APPARENT HETEROGENEITY 
OF DEOXYRIBONUCLEIC ACID: 
SEDIMENTATION EXPERIMENTS 
AT LOW CONCENTRATIONS 

By Da K. V. SHOOTER and Pror, J. A. V. BUTLER 


Chester Beatty Research Institute, Institute of Cancer 
Research. Royal Cancer Hospital, Fulham Road, 
London, S W 3 


EDIMENTATION experments with deoxyribo- 
nucleic acid, using the Philpot-Svensson! optical 
system, can be carried out at concentrations down tc 
5 x 10-4 gm./ml. Although at this concentration 
only a slight spreading of the peak 1s observed?, this 
cannot be taken as an mdication of the homogeneity 
of the material, since 1t 1s known from hght-seattermg 
measurements? that mteraction between the mole 
cules only becomes small at concentrations less than 
3 x 10-5 gm /ml. The strong absorption ın the ultra 
violet shown by solutions of deoxyribonucleic acidi 
can be used to measure the rate of sedimentation at 
concentrations down to 10-5 gm./ml The results 
discussed ın this communication refer to various 
dilutions of three different stock solutions prepared 
from one preparation (DNA7)*. 0 02-0 04 per cent 
of deoxyribonucleic acid was dissolved m water for 
twenty-four hours and then diluted with an equa* 
volume of 0 4 M sodium chloride. These solutions 
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pH ELECTRODES 


The Dual Alkacid electrode as illustrated on 
the left has been adopted almost universally as a 
convenient, reliable and robust unit. The Micro 
Alkacid electrode used m conjunction with the 
Micro Calomel Element covers a range of 
0-13 pH and 1s linear to within + 0°01 pH unit 
These electrodes are mounted in a bakelite 
stopper which fits a C24 ground glass socket 
and they are strictly interchangeable For 
convenience the Electrode Vessel shown on 
the right, or a similar vessel arranged for con- 
tinuous flowing solutions, may be used with the 
same Micro Electrode Assembly. A third hole 
1n the bakelite stopper permits the use of a thermometer or the temperature 
compensator element supplied with the Doran Universal pH Meter. These Ñ 
and other electrodes are illustrated and described 1n our List 117, a copy of 
which will gladly be sent on request 

DORAN INSTRUMENT CO., LTD. Telephone : 


STROUD 462 
STROUD, GLOS. and s 
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Abraham 
Wald 


Selected Papers 
Probability 


and Statistics 


im 


Born iN Rumanta m 1902, Wald studied 
mathematics at the University of Vienna 
In 1938 he emigrated to the United States 
as Fellow of the Cowles Commission for 
Research ın Economics. In the following 
autumn he went to Columbia University 
to study modern statistical inference 
under Hotelhng; tbere he was appointed 
Professor of Economics 1n 1944. 

The present volume endeavours to place 
his career ın ats proper perspective Be- 
gmnmng with a brief biographical sketch, 
1t presents a collection of most of his work 
—his papers on Decision Function Theory; 
Probability, Research m Nonparametric 
Inference; The Neyman-Pearson Sys- 
tem of Statistical Inference; The Theory 
of Regression and Analysis of Variance. 
Wald’s different papers are inter-related 
to each other, and to the work of others 
They therefore provide a survey of the 
wide range of areas m which he made 
original contributions. 


10 x 7 mches TLI pages 60/- 
Edited for the Institute of 
Mathematical Statistics : 

T W. Anderson 

H. Cramer 

H. A. Freeman 

J. L. Hodges, Jur. 

E. L Lehman 

A. M. Mood 

C. M. Stein 

Obtainable shortly 

from your Bookseller 
MeGRAW-HILL LONDON 





Degradation of | 


Vinyl Polymers 


By H H G JELLINEK 
University of Adelaide, South Australia 


(Volume IIT of PHYSICAL CHEMISTRY - 
A Senes of Monogiaphs 


Edited by Exic. Hurcuinson) 
January 1955 
329 pp, ulus , 68s. 


The present book 1s written mamly from the 
standpoint of reaction kinetics. The funda- 
mental aspects of the kinetics of degradation 
are considered in detail. The first chapter, 
which presents a discussion of formal kinetic 
theories of degradation, not only has a bear- 
ing on vinyl polymers, but also should be of 
wider interest. The second chapter deals 
with experimental data on the bulk degrada- 
tion mm vacuo Not only are these data 
discussed on the basis of the formal kinetic 
theories, but possible actual mechanisms 
are also considered. Experimental data and 
theories of degradation m solution and under 
the influence of oxygen, catalysts, and various 
chemicals are treated 1n the third chapter 
Mechanical degradation and degradation by 
ultrasone waves are considered ın the last 
chapter The importance of cavitation for 
the latter type of degradation 1s discussed 
Most recent developments, such as degrada- 
tion by high energy radiation. (x-rays, v-rays, 
nuclear pile radiation) are discussed in an 


appendix. 
CONTENTS : 


Formal Mathematical Theories of 
Degradation 


Bulk Degradation ın Vacuo 


Degradation 1n Solution and 
Oxidative Degradation 


Mechanical and Ultrasome Degradation 
Appendix 
Author Index— Subject Index. 


Physical Chemistry brochure available on request 


Academic Press Inc. 
New York 10, N.Y., U.S.A. 
British Office: ACADEMIC BOOKS LTD., 
129 Queensway, London, W.2 
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A Text-book of Electricity and 
Magnetism 
G. R. NOAKES, M.A., F.Inst P. 


This is the new, Third Edition of a book which will meet the need of those taking 
Intermediate degree courses and the Advanced and Scholarship Examinations of the 
General Certificate of Education. All the usual topics required at this stage are dealt 
with, and where necessary calculus 1s used Among the special topics discussed are the 
conduction of electricity through gases, atomic physics and modern views on ferro- 
and terrestrial magnetism. Third Edition. 14s. 


Advanced Lorol Examples in Physics 


R. V. JOHNS, M A., B Sc. 
Lecturer in Physics and Mathematics, City of Liverpool College of Technology 


W. F WARE, B Sc., A Inst P. 
Senior Physics Master, Cathays High School for Boys, Cardiff 


~This book of numerical examples 1s designed to supplement the theoretical and 
laboratory work of students preparing for examinations 1n Physics at the Advanced 
level of the General Certificate of Education and for Intermediate Degree examinations. 
Some 1,000 examples have been arranged by topics and carefully graded in difficulty 
Contents are arranged under the headings Mechanics and Properties of Matter, Heat, 
Light, Sound, and Magnetism and Electricity. 16s. 


Fluid Dynamics of Jots 


SHIH-I PAI, Ph.D. 
University of Maryland 


Recent rapid developments in jet- and rocket-propelled missiles and aircraft has led 
to an increased interest in the nature of the flow field of jets. This book on fluid 
dynamics, while including a discussion of modern developments, thoroughly covers 
jet flow from fundamentals to such advanced topics as the laminar flow and the 
turbulent flow of compressible fluid and properties of turbulence fluctuations 7 
37s. 6 


American Chemical Industry 
WILLIAMS HAYNES 


An exhaustive and scholarly work which considers 1n chronological order the inter- 
woven technical, economic, social, political and other factors which have influenced 
the development of American industry. Volume I 1608-1910. Volume II. World 
War I Period. Volume IIl World War I Period Continued Volume IV The Merger 
Era Volume V: 1930-1939 Volume YI The Chemical Companies 

£5 12s 6d each £28 10s the set 


All prices are net 


. 


















































St. Martin's Street, London, W.C2 





iv Supplement to NATURE of March 19, 1955 









SEPARATOR 


* * 4 magnificent adjunct to heavy- 
liquid separation and to quantitative 
mineragraphy as a tool for the 
mineral investigator." 


This 1$ the original Isodynamic Separator, made since 
1936 and used throughout the world It combines the 
highest power with the most delicate discrimination, 
enabling separation of very feebly magnetic: minerals, 
even when their susceptibilities are very close together 
A typical series separated 1s 


wage 
a 
Sees GE? red ance 
X 


The magnet ıs supported adjustably on a massıve cast iron 
base, into which are built the controls for the magnet 
current and for the vibrator, as well as an ammeter and 


all the necessary switches. 


The Isodynamic Separator shown (with slope feec 
ates) be offered optionally without vertical feec 
P t a substantial saving 1n price Deliveries of new Joi 
* AIME Tech Pub No 1549, “Magnetic Separation of Sulphide a 
Minerals”, by A M Gaudin and H Xt Spedden Copy on request starting April 1955, 


S. G. FRANTZ CO. Inc...... Engineers 


P.O Box 1138, Trenton 6, New Jersey, US A Cable Address MAGSEP, Trentonnewjersey 


muscovite . . . tourmaline 
zircon. 


ilmenite 
rutile 


Magnetite 
monozite 











for precise electrical measurements . . . 






EHE 


This instrument is based on the well-known 'Farmer' cathode 







Specification "T A follower circuit. The grid current 
REN ae AU oe ate is of the order of 10-1 amps S 
Accurac + 1 25% of scale reading L t No F- 
Zero Daft Less than 1% of full scale deflection per eane Pal 

hour after five minutes warming on 10 volt 

range or less on higher ranges. 
Mains +10% deviation from the nominal mains BALDWIN 


voltage will affect the zero and calibration 
by less than 0 2v. on all ranges 
Power Supply . 200-250 volts 50 c/s 


scientific instruments 


BALDWIN INSTRUMENT COMPANY LIMITED . DARTFORD KENT . Telephone : 2948 (3 lines 
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LABORATORY 
2 TESTED & 
“APPROVED 


The UNITHERM DRIER has been carefully 
tested under working conditions, and is now 
being used in Laboratories and Grassland 
Research Stations all over the world, to provide 
rapid Uniform Drytng at temperatures con- 
trolled within + 2° C. up to [10° from 40° C 















The graph shows the uniform rate of drying of 
your samples placed In different parts of the 
oven. 





Full details will be gladly sent to you upon 
request 


BIRMINGHAM & BLACKBURN 


CONSTRUCTION CO. LTD. 
ARMOURY CLOSE, BORDESLEY GREEN, 
BIRMINGHAM, 9 


AND HARLEY STREET, BLACKBURN, 


SPECTROSCOPIC SOLVENTS 





Minimum percentage 


SOLVENT transmission m cm cellat 


2 2 4-Trmethyl-pentane 220 my 250 mit 
has been added to the series of 
specially prepared spectroscopic Cyclohexane 








solvents which the B DH cata- Ether 
logue has included for many years. 


Ethyl alcohol 959 
These are already being issued Hinr alcohol 33% 


under the new B D H “ specrfica- Ethyl alcohol, absolute 
tion " labels, ın which the trans- Hexane, fraction from 
mission minima are here shown petroleum 


150-Propyl alcohol 


2 2 4-Trimethyl-pentane 
** iso-octane "") 








Prices for B D H solvents for spectroscopy, in small or large quantities, 
will be quoted on request 


THE BRITISH DRUG HOUSES LTD. 
BDH LABORATORY CHEMICALS GROUP POOLE DORSET 


SS[LC[551c 
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CHILEAN IODINE EDUCATIONAL BUREAL 








S elected publications— 


Jodine—Its Production and Industrial Uses Todine Pharmaceuticals 

Element No Fifty-three Iodized Salt 

Plant Growth and Health Goitre 1n Animals 

World Goitre Survey, Determination of Iodine 
Disinfection of Water Iodine Content of Foods 

“Iodine and Plant Life Todine in Catalysis 

Calcium and Jodine Deficiency Fire Prevention by Iodine 
Influenza and the Common Cold Polarized Light Developments 
Todine for Animal Health The Technics of Iodine 
Industrial Horizons Contrast Media for Radiography 


To obtain free copies, or advice and information 
concerning other aspects of iodine usage, write to: 


‘Chilean Iodine Educational Bureau 


STONE HOUSE, BISHOPSGATE, LONDON, E.C 2 


MUD ESTERS 


PARAHYDROXYBENZOATES GALLATES 


The wll known & rlidbe{ mone —— 
neulinl pesewalive?- | NYPASOL 
aulizeplics, aullexideni@. 3 XYPACOMBI.. 
pra j 


fot Y, NIPABENZYL 
a PROGALLIN 


D 727 À pose PHENOXETOL 





NIPA LABORATORIES LTD., TREFOREST TRADING ESTATE. Near CARDIFF 
Telephone: Treforest 2128/9 
Sole Distributors for the U.K. 
P. SAMUELSON & CO, ROMAN WALL HOUSE, I, CRUTCHED FRIARS, LONDON, EC.3. Tel- Royal 2117/8 
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cuts filing costs eee 


saves floor space 





Single LAB AID’ section holding two 1” 
drawers, two 2” drawers (for wide slides, 
«olor transparencies, etc) and two 4” drow 
ers {for lantern slides, cards, etc) 


How can a Technicon “LAB-AID" filing cabinet measuring 
only 19" square by 5" high hold up to 6500 (average) one- 
inch microslides? The single section illustrated here with its 
drawers extended will show you why . . it's because there 
are no thick bulkheads between drawers — no space-con- 
suming buttresses, no bulky tracking guides Yet, close-set 
as they are, every drawer slides straight and true easily, 
smoothly, without binding. 

` Drawers are freely interchangeable, too, thanks to the 
unique "LAB-AID" unit-gauge track system, so that you can 
intermix 1" drawers with 2" drawers (even 4" drawers, if 
you like) according to your needs 

Staunch, fireproof "LAB-AID" units are strongly built of 
heavy gauge steel for a lifetime of satisfactory use Beauti- 
fully finished in olive green enamel, with combination drawer- 





pulls and label holders Separate bases and finishing cap A stack of fen sections, complete with base 
panels make complete units of any number of sections your "3 sap panel Interlocking design lets you 

pile sections right up to the ceiling Staunch 
filing needs require, expandable at will at any future time. ‘LAB AID" construction easily bears the 


heavy weight of solidly packed slides 


- 


For filing current slides, the removable 
spring separator lets you rife through them 
as easily as you flip the pages of d book 


-= easy to file, easy to find Slip it im TECI 
when you need if, take tt out when you use e 
the drawer for storage filing laborate ry 
E - ego 
> filing cabinets 
p i Lao 


Technicon “LAB-AID” filing cabinets have long been 
standard filing equipment in laboratories throughout 
the world Now made in France, they can be easily 
imported into the United Kingdom. 





i . COMPAGNIE TECHNICON 
Postal Address only in U.K 1 
7 Lytton Gardens, Wallington, Surrey 





ms 
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Tracer Compounds 


| for 
Chemical & Biological 


Research 





Some recent additions to our C.x4 list :— 


Margaric actd-1-C14 
Glyceryl tri (stearate-1-Cr4) (Tristearin) 
Glyceryl tri (palmitate-1-Cr4) (Tripalmitin) 
Glyceryl tri (stearate-2-C14) (Tristearin) 
Succinic acid-1-C14 
Fumaric acid-1-C14 
Maleic anhydride-1-C14 
Phenyl (acetic acid-1-C14) 
Cetyl alcohol-1-C14 
Aniline hydrochloride (generally labelled) 
p-Glucose-1-C14 
p-Glucono-de/fa-lactone-1-C14 
p-Mannose-1-C14 
Carbon (elementary) 
Sodium ss0-caproate-1-Cr4 
Dr-Leucine-1-C14 
Sodium pyruvate-2-C14 
Sodium pyruvate-5-Ct4 


. 
We can now supply more than one hundred compounds of carbon-14. 
. 
For further information write to. 
THH RADIOCHEMICAL CENTRE, AMERSHAM, BUCKINGHAMSHIRE, 
ENGLAND 


These products are distributed sw USA by the Nuchar Instrument and Chemual Corporation of Chicago 
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newarresting 
OZ PA TE "M 
S'TANTO NwSsyuchro-Release: 


LEE 


controls 
P 


D Za release 


":, AND arrestment... 


S 
ls 


ou e 


brings knives and bearings smoothly into contact without. impact 
-indepe UNCLE CM M SUE 


The most careful chemist could not release a balance more smoothly than the Stanton “Synchro-Release” 





device So gently controlled 1s the automatic motion of the “Synchro-Release” mechanism that knife 
edges and bearings are brought into contac: swiftly, safely, accurately, without the slightest jarring 
or vibration of impact no matter how hurried or unskilled the operator may be 

ALL Stanton balances can now be supplied with *Sy nchro-Release" giving these extra advantages — 


© Safely controls arrestment as well as release. € Simple, sturdy synchronous deyice—nothng 
to go wrong. 


© Facilitates traimng of laboratory personnel. 


® No loss m weighing time. 






@ Ensures sustamed accuracy on routine 


weighings @ Reduces balance operating costs. 
SEND TO-DAY /or illustrated leaflet giving full details of this amazing 
new impi ovement 7 


NNUS eS NEN En EA es es Cmn EDU 





Please send me a fiee copy of 
“Contact without Impact ” 
STANTON INSTRUMENTS LTD, (DrPT N 5,) 
119 Oxrorp Strert, Lonpon, W 1 



































Name 


Address 


E) Ea UID DEN ENG) EE DO] Ge ENS EX 


x Supplement to NATURE of March 19, 1955 





SHANDON 
CHROMATOGRAPHY 
DRYING OVEN 





THE ROLAMA 


MAGNIFIERS 


This is one instrument from our wide rang 
of illuminated and non-illuminated magnifier 
designed for industry, research and education: 
purposes, which includes Linen Testers, Watct 
maker's eye-glasses, Magna-forceps ; single, doubl 
and triple magnifiers, folding magnifiers, pocke 
pencil microscopes, etc. 


Full details sent on request. 


; BRITEX (iSSENTESs) LTD. 


Manufacturers of Microscopes, Magnifiers, Telescopes, etc 


523 4, Bank Chambers, 329, High Holborn, London, W C1 
HOLborn 7166 and 0902 
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Specially designed for chromatography and paper electro- 
phoresis, this Shandon equipment offers 


* Drying of papers at uniform temperatures, a feature 
which ts indispensable for consistently accurate, 
reproducible, and comparable chromatograms. 


Zeiss instruments of 


* Simultaneous drying of 12 large sheets up to 24 in 
X 24 ın., hung on pull-out rack giving free access to 
all papers 

* Heating of all papers under strictly identical conditions 
through continuous horizontal forced air circula- 
tion by centrifugal fan 


all types repaired and 


* Accurately controlled heating from ambient tem- 
perature to 150° C, by manual or fully automatic 
regulation 


overhauled by 
Zeiss-trained technicians 


* Solvent vapours continually exhausted through 
adjustable outlet (The oven can also be run as a closed 
system ) 

* Shelves are available for immediate conversion into 
general purpose laboratory oven. 


DEGENHARDT & CO. LTD. 


32 MADDOX STREET, LONDON, W 1 
Mayfair 6639 


SOLE ZEISS AGENTS FOR GT BRITAIN 
AND N IRELAND 





SHANDON SCIENTIFIC COMPANY LTD. 
6 CROMWELL PLACE, LONDON, SW 7 
Telephone KNightsbridge 1131 
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The cucular plate in this illustiation is the largest 
piece of high optical quality fused quartz ever 
made—200 mm diameter, 30 mm thek 

Quality | Ultiasil 





E are the sole agents in Great Britain 
for the optical qualities. of fused 
quartz manufactured by HERAEUS 
Quarzschmelze GmbH, Hanau Stocks 
of the various qualities are carried in 
London, and good delivery can usually 
be offered 

Optical elements from these unique 
materials to any standard of accuracy 
can be supplied 


QUARTZGWASS 


LIMITED 


FOREST ROAD BARKINGSIDE ESSEX 
HAINAULT 5454-5 







Manufacturers of 


SOLENOID VALVES 


Temperature and Pressure optical elements for 
CONTROLS 


Enquiries for special applications Invited laboratories and 
JONES & STEVENS LTD. 


Long Lane, Littlemore, Oxford 
Tel Oxford 77912 Cables Instruments Oxford 


THE PICKSTONE 






instrument makers 





x 
VARIABLE SPEED 
STIRRER << M. Bender (Northern) Ltd. 
UNIT S 


lesigned to lighten labour and 
xpedite experiments in the laboratory 


This STIRRER UNIT is powered 

vy an induction motor of shaded pole 
ype incorporating a series tapped resist- 
ince, giving ten different speed settings 
?ower consumption 49 W Top speed 2,700 
IPM Windings designed for hot running, thus 
notor may be stalled at full current indefinitely 
Dil impregnated porous bronze bearings 


Sole Manufacturers R E PICKSTONE LTD, Including packing 
16-60 Ishngton Park Street, London, NI and post in U K 
Telephone CANonbury 6190 


Optical Worke— 
5-21, High Friar Street, 
Newcastle upon Tyne, 1 
Tel 2-4005'6 








xu Supplement to NATURE of March 19, 1955 











tid 


* Whatever do you use all 
this Glass Tubing for?...” 


d Oh, that’s ‘Pyrex’ for all sorts of things, from 
gauge glasses to heat exchangers, from hypodermic syringes 
tocondensers, and wearenow buying largesupplies of special 
thin wall tubing for the manufacture of BS Ampoules ” 
“ Surely ‘Pyrex’ tubing can’t be made thin enough for 
ampoule work!” 
“ Oh yes, ıt can We are buying ıt with a wall thickness 
down to point four millimetres The great advantage, of 
course, is that 1ts heat and chemical resistant properties 
reduce the losses 1n sealing the ampoules, and give added 
protection to the contents ” 
9 ‘Pyrex’ Brand Tubing, which is of the same composition 
as ‘PYREX’ Laboratory ware, 1s supplied in. standard, 
heavy and extra heavy wall grades, in diameters ranging 
from 3 to 100 mm Special Thin Wall Tubing is available 
for the manufacture of Ampoules, and Precision Bore 
Tubing from 1 5 mm to 42 mm bore ıs available with 
bore tolerances of +0 05 mm For special purposes, Pre- 
cision Bore Tubing with tolerances of +002 mm can 
be supplied 





JAMES A JOBLING & CO LTD 
VERY Wear Glass Works Sunderland 


REGD TAADE HARE 









THE ONLY MAKERS OF ‘PYREX’ BRAND GLASS IN UNITED KINGDOM 





“.270-NEVILLE ROAD, LONDON: E7 Telephone GRAngeweed 0055 





EXTRACTION UNITS 


(Patented) 


Electrothermal offers the most efficient and up to date 
equipment for Soxhlet and other tests. Available from 
your usual Laboratory Supplier in standard 3 and 6 
test units—flask capacity 100 ml. — 1000 m! Non- 
standard apparatus built to specification 


Write for leaflet today 
Safe, efficient and economical in use. 


Electrothermal Engineering Ltd. 





SENSITIVE 


PRESSURE SWITCH 





TYPE PVJI 


The Type PV/LI pressure/suctlon switch operates In the 

range from $ in. to [0 In. w g., and may be used with non- 

corrosive gases or liquids in ambient temperatures up to 

120? C The instrument uses a large bellows as the pressure 

sensitive unit, which is coupled through suitable linkages to 
a heavy duty mercury switch 


A catalogue describing the switch shown above and 
other models ts available on request 


DELTA TECHNICAL SERVICES LTD 
FAIRFIELD ROAD . KINGSTON-ON-THAMES . SURREY 
TEL — KlNgston 9568-9 
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NOW— Infra-red analysis enters a new phase with 
the development of this Mervyn engineered instrument 
using Merton—N.P.L. diffraction gratings. 


Here is the long awaited high resolution instrument 
for the 14 — 4g region. Of great stability, it reads 
percentage transmissions direct. 


USING A COMPLETELY NEW 
ELECTRONIC COMPENSATING SYSTEM 


This versatile instrument is compact and 
simple to operate Has many applications in 
the manufacture of petroleum products, plastics, 
detergents, pharmaceuticals and other processes 
where the high cost of contemporary equipment 


has restricted the use of Infra-Red techniques. 


Send for full information to Dept IS4 


— MERVYN INSTRUMENTS 


ST. 


JOHN’S, WOKING, SURREY. 
Telephone WOKING 2091 
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Wherever electricity is used m industry, 
there 1s a need for electrical measuring mstruments. Pheno- 
menal development in the war and post-war years has produced 
a need for such 2 multiplicity of instruments of different kinds 
that there is a prevailing tendency towards the slowing down of 
maintenance and laboratory work through having too many 
msfruments in use. Incidentally, too much test gear also 
means too much expense. The answer to such problems is 
provided by “Avo” MULTI-RANGE instruments. 


The Model 7 Universal 
AvoMeter 3s & typical 
example of a modem 
“AVO” multi - range 
meter It 13 a combina- 
tion A C /D C. instrument 
providing on a 5-inch 
hand calibrated scale 
50 ranges of readings of 
Current, Voltage, Resis- 
tance, Capacitance, 
Power Output and Deci- 
bels The total resistance 
of the instrument 15 
500,000 ohms, and its 
small power consump- 
tion and precision accur- 
acy make ıt the choice of 
radio, television and 
electrical engineers 
throughout the worid 
An external accessory 1s 
also available for meas- 
urmg Power and Power 
Factor 





Write fora FREE copy 
of the latest Oompre- 
hensiwe Guide to 
“AVO” Instrumenta 
LÀ LJ 
JL CCCSAUFt 
ELECTRICAR 
FESTING 
ENSTRUMENTS 





MODEL 7 UNIVERSAL AVOMETER 
MODEL 8 UNIVERSAL AVOMETER 
MODEL 40 UNIVERSAL AVOMETER 
HEAVY DUTY AVOMETER 
“AVO” ELECTRONIC TESTMETER 
HAVO” ELECTRONIC TEST UNIT 
“AVO” SIGNAL GENERATOR 
"AVO' UNIVERSAL BRIDGE 
“AVO” VALVE 
CHARACTERISTIC METER 
D.C, & UNIVERSAL AVOMINORS 
*"AVO'* LIGHT METER 
etc., etc, 


Sole Proprietors and Manufacturers: 
The Automatic Coil Winder & Electrica] Equipment Co. Ltd. 


Avocet House, 92-96 Vauxhall Bridge Road, London, S.W.1 
ViCtoria 3404-9 
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OPTICAL BENCH 


Facilitates the complete photo-elastic investigation ofa wide 
range of engineering stress problems Accurate and rapid in 
operation it is readily adaptable for varied problems The 
bench permits all methods of observation including photo- 
graphy, projection on to a screen, microscopic, etc 


Price: In case with 181 fluid, yellow filter and 
polarizing filter, £15 16s 


Scale 1 30-1 86 ın intervals of 001 Estimation 

to 0001 in white light with filter. Designed 

for mineralogy, gemmology, routine checks for 

transparent solids, and for much work with 
fluids 


RAYNER | 


100 NEW BOND STREET, LONDON, W1 | 
Telephone GRO 5081 





Fuller details gladly sent on request 


HUMMEL OPTICAL CO. LTD. 


New House, 67-8, Hatton Garden, London, E.C.l 
Telephone HOLborn 1752 


BOTANICAL EQUIPMENT 
Woven Wire Piant Press 


















POLAROGRAPHY 


The ‘Electrochemical Laboratories’ Manual Polaro- 
graphs are designed for plotting polarograms with 
ease, speed and accuracy 
MODEL A For the analysis of solutions of mod- 

erate concentrations 
‘MODEL B MK Il. For al! polarographic work in 
industry and research 
HYDROGEN GENERATOR DC Power Supply 
and Electrolytic Cell, giving 2,000 cc H; per hour. 


Full details on request 
ELECTROCHEMICAL LABORATORIES 
5, Highfield, Wardle Road, Sale, Manchester. 

Tel. Sale 5851, 6529 
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Fitted with springs and chains for adjusting 
pressure. 











Size 18} in. x [24 in. 
We also stock: 


Green's  Hand-made Drying Paper, 
Mounting Paper, Genus Covers, Vascula, 


etc. 
Write for leaflet N/B. 










Busch Research binacular,£7510s , 
Bausch & Lomb Research binocu- 
lar, £89 10s , Watson “Service, 2 objectives, 
£28 [Os , Beck Medical, 3 objectives, £33 [Os , 
C T & S Medical, 2 objectives, £27 lOs , Leitz 
Medical, 3 objectives, £32 10s , Beck laboratory, 
3 objectives, £39 10s , Watson ‘Service’? mech 
stage, 3 objectives, £48 10s , Leitz laboratory, 3 
objectives, £52 10s Himmler Medical, 3 objectives, 
£25, Watson “‘Bactil’’ (Monocular), £52 10s 


€ 







PART OF OUR COMPREHENSIVE 
SERVICE TO BIOLOGISTS 


FLATTERS & GARNETT LTD. 
309 Oxford Road, Manchester, 13 


Over 50 Years' Service to Microscopy 
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THERMOSTATIC WATER BATHS 
MADE BY GRANT INSTRUMENTS 


.) Cover the range from 10° to 90° C., with a differential of + 025? C. The whole range is clearly 
marked out on the dial, in single degrees, and the required temperature can be precisely set 


2) Are fitted with an accurate bimetallic thermostat, of new design, which works on the micro-switch 
principle without a relay and without arcing at the contacts 


3) Have extremely efficient stirring, by induction motor, which ensures that there is no measurable 
temperature gradient throughout the bath. 


4) Have 1500 or 3000 watt heaters which give very rapid heating 


5) Can now be fitted with fan cooling to the control box, recommended for continuous operation 
over 40? C , to prevent overheating and condensation 


6) Are protected by a strong wooden casing, with air gap, giving good heat insulation. 
7) Are unconditionally guaranteed for 12 months, and covered by a 48 hour repair service 


Type UB2 is a heavy steel pressing, vitreous enamelled. The non-drip lid ıs of aluminium All SB types 
ire of stainless steel with stainless steel non-drip lids. 





' Standard Types UB2 SBI SB2 SB3 
Working Space  18”x8}"x6}” 10" x BL x 7" 17" x BL" x 8" 21 x I2" x 14* 
Shipping Weight 56 Ib. 48 |b. 56 Ib [00 Ib. 
Export packing £2 10 0 £2 10 0 £2 10 0 300 
PRICE £22 10 0 £25 5 0 £26 10 0 £29 0 0 


-ids, non-drip | UB2, 39/-, SBI, 49/-, SB2, 60/-, SB3, 95j- Constant Level Device, Cooling System (all 
»aths), 30/- each Fan Cooling (all baths), 40/-. Standard Test Tube racks for all tube sizes available in 
itainless steel or aluminium. 


We shall be glad to send any further informazion required, but have tried to set out above, as clearly 
is possible, the most important information which an intending user might need to know 


SRANT INSTRUMENTS, 8-9 PETTY CURY, CAMBRIDGE. Telephone 3580 
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Official repairing agents 
in Great Britain for 


Carl Zeit of Jena 
qi 
Bausch & Lomb, U S.A 


ZEISS APPARATUS 


| 

| We can undertake to overhaul and repair most Zelss 
| 

lu 
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imstruments Mr Perkins has specialized mm Leitz and Zeiss 
instruments since 1909, and was in charge of the London 
repair shops of these firms for fifteen years When original 
spares are not obtamable, we can generally manufacture 
replacements 


B. COOK & S. PERKINS 


Pembroke Works, Pembroke Rd., Muswell Hill, 
London, N.10 Telephone TUDor 9731-2-3 





———— = ° ENDE 
== Leslie Dixon «& Co. === 
SPECIALISTS iN LABORATORY AND TEST GEAR 
Designed and made to specification Lab tested and guaranteed 


UFE BATTERIES, new surplus, long life, [2 volt 45 ah, comprising 
2n I2 volt cells tn wood crate, £12 [0s , carr 10/- Single cells 1 2 volts, 
5ah, 30/~, post 2/- 

:ONTACTORS, by leading makers D P. on-off with auxiliary circuit for 
ell or light, or 3-pole on-off arranged with slow make action for | or 2 
zconds, quick break 415 volts, 15 amps, with operating coil wound for 
15 yolts AC or to specification 
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«i! The range of Venner Lightweight 
Silver-Zinc Accumulators has an exceedingly high 
tate of discharge with very little drop in effective 
capac.ty. Wherever excess weight and size are serious 
disadvantages in electrical storage, the Silver-Zinc 
Accumulator 1s indispensable 





‘UNGAR BATTERY CHARGERS, for charging 12 volt accumulators, Wrste for full technical 

30 volts, 50 cycles, input 75 volts,,6 amps output, brand new and complete delasls and catalogue N 

nth Tungar valve ready for use £16 10s, carr extra ns 
‘RANSFORMERS, VARIABLE RESISTANCES, VARIACS, MOTORS, VENNER ACCUMULATORS Ltd 


‘ALTERNATORS, FREQUENCY METERS Send us your enquiries for any 
aboratory equipment required 


Dept M, 214 Queenstown Road, Battersea, London, SW 8 


Kungston-By-Pass,New Malden, Surrey VESTITI © Gis) C9 
Phone. MALden 2442 
Associated Companies. Venner Limited—Venner Electronics Ltd 
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gM CAMBRIDGE RECORDII G 
/&9, VECTOR CARDIOGRAPH 


The most complete and versatile instru- 
ment of this type yet available. 




















Will simultaneously record any 2 
vector and/or scalar electrocard- 
lograms with 12-lead control. Also 
phono-cardiograms or other phys- 
iological phenomena. 

Modulated brightness control. 
Time marking by ruling or by 
interrupted beam. Facilities for 
photographing unrolled vector 
loops, etc., etc, 


CAMBRIDGE 


Write for SHEET 317-N Bb Rit Lud d eie AA 


53 5 GROSVENOR PLACE, LONDON, SWU 
ORNS LONDON & CAMBRIDGE 


Wl Ex xport for “Dollan 
Wm. DAWSON & SONS, LTD. 


World’s Largest Stockists of 
Scientific Periodicals 


COMPLETE LIBRARIES PURCHASED 


BUYING? SELLING? 
Suppliers to All Leading Universities, Specialists in Scientific, Technical 
Public Libraries and Institutions of Books and Publications of all 
the World. Catalogues issued Learned Societies 
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were then further diluted with 0 2 M sodium chloride 
to obtam the very low concentrations used. The 
experrments have been carried out with the ‘Spinco’ 
model E ultracentrifuge fitted with an ultra-violet 
absorption observation system working m the wave- 
length region 248-265p. 

We have found that at concentrations of deoxy- 
ribonucleic acid less than 1 x 10-4 gm jml the 
boundary shows a very marked degree of spreading 
The essential problem at these low concentrations 1s 
to determme whether this ıs due to the inherent 
mstability of the boundary, or whether 16 corresponds 
to a real heterogenerty of sedimentation coefficients 
We have used two criteria to determine whether the 
boundary 1s stable. 

First, the calculated sedimentation coefficients 
should be reproducible and should inerease steadily 
as the concentration of deoxyribonucleic acid 1s 
reduced As 1s shown in Fig 1, the reproducibility 
of the results ıs of the order of + 10 per cent At 
concentrations less than 5 x 10-5 gm jml. the sedi- 
mentation coefficients are somewhat lower than 
expected, and this and other evidence given later 
suggests that at such concentrations the boundary is 
not stable. The mean sedimentation constant at zero 
concentration 1s about 24 S. This value is higher 
than has been previously found by extrapolation 
from results obtamed at higher concentrations?:5:5, 
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0 05 10 15 20 
gm/ml x 104 
Fig 1 Variation of the sedimentation coefficient with concen- 


tration deoxyribonucleic acid ın 0 2 M sodium chloride 


A second and more definite criterion that we have 
ised 1s to determme whether the spreading of the 
osoundary, in terms of sedimentation coefficients, 
'hanges with time of sedimentation. When sedi- 
nentation begins, the boundary 1s at the meniscus 
a distance a, from the centre of rotation), and 1s 
nfinitely sharp After a time of sedimentation (t), 
she distance from the centre of rotation to pomts m 
ihe boundary where the concentration is 01, 05 
ind 0 9 of the total concentration has been measured 
x) If the boundary remams undisturbed durmg 
edimentation, then a plot of log a versus t should 
nve a straight hne for each concentration, and the 
three limes should extrapolate to a pomt at log a = 
Og a. It has been found that at concentrations 
lown to 5 x 10-5 gm./ml deoxyribonucleie acid this 
est shows that the boundary is stable (Fig 2) At 
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0 19 20 
Time (minutes) 
ig 2 65 x 10-*gm deoxyribonucleic acid/ml mm 0 2 M sodium 


chloride the slopes of the lines grve the sedimentation coefficients 
for concentrations 0 1, 0 5 and 0 9 times the total concentration 


lower concentrations, although the points fit straight- 
lne plots fairly well, the three lines do not converge 
to a point at log z,. The mam cause of the mstabihty 
of the boundary will be the stirring effects of thermal 
currents, and these will be most marked durmg the 
adiabatic cooling of the rotor during acceleration’? 
These results also show that the spreadmg due to 
diffusion ıs neghgible m these experiments. 

These results have been further analysed to 
determme the distribution of sedimentation co- 
efficients From the photographs taken durmg sedi- 
mentation, the plot of optical densrty of the solution 
versus distance down the cellis obtained. This can 
be transposed to a plot of optical density versus 
sedimentation coefficient, and the first derivative of 
this curve gives an apparent sedimentation dis- 
tribution. The correction for dilution resultmg from 
sedimentation m a sector-shaped cell is applied at 
this stages. Fig. 3 shows the distribution diagrams 
obtamed for solutions contammg 11 and 5 5 x 10-5 
gm./ml deoxyribonucleic acid. It 1s obvious that 
the deoxyribonucleic acid preparation is extremely 
heterogeneous. If ıb 18 assumed that for each mole- 
cular species the absorption is proportional to 
concentration, then the ordmates of Fig 3 give the 
weight-fraction of the deoxyribonucleic acid having 
a particular sedimentation coefficient. Comparison 
of the shapes of the two distributions m Fig. 3 shows 
that at Il x 10-5 gm jml. some self-sharpenmg of 
the boundary due to the Johnston-Ogston? effect 
occurs, whereas at the lower concentration there 1s 
no obvious self-sharpening of the boundary. Since, 
however, interaction may still occur at the lower 
concentration, the curve of Fig. 3 may not represent 
the true distribution of sedimentation constants. 
It may be noted that for a system consisting of rigid 
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10 20 30 40 
Sedimentation coefficient x 109? 


Fig 3 Apparent distribution curves for deoxyribonucleic acid, 
full hne, 11 x 1075 gm jmi , dotted Ime, 5 5 x 10-5 gm jmil 
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rods of constant cross-section, the sedimentation 
coefficient should be almost mdependent of the 
length of the rods? The marked heterogeneity of 
sedimentation constants found suggests that erther 
the deoxyribonucleic acid molecules are to some 
extent flexible or that ther diameter is variable, 
possibly as a result of aggregation. The effect of 
aggregation and other types of mteraction that occur 
m this region of concentration requires further 
investigation before unambiguous conclusions as to 
the meanmg of the heterogeneity can be drawn. 
This investigation has been supported by grants 
to the Royal Cancer Hospital and Chester Beatty 
Research Institute from the British Empire Cancer 
Campaign, the Jane Coffin Childs Memorial Fund for 
Medical Research, the Anna Fuller Fund, and the 
National Cancer Institute of the National Institutes 
of Health, U.S. Pubhe Health Services. [Dec. 22 
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DISTRIBUTION OF RADIO 
BRIGHTNESS ACROSS THE 
ANDROMEDA NEBULA 
By Pror JOHN D KRAUS 


Radio Observatory, Dept of Electrical Engineering, 
Ohio State University 


SING the 96-helx antenna and improved 
receiver of the Ohio State University radio 
telescope (Kraus and Stoutenburg, m preparation), 
observations have been made of the radio brightness 
across the Andromeda nebula (M31) at 250 Mc /sec. 
A radio source near the nebula’s position was detected 
by Ryle, Smith and Elsmore! at Cambridge about 
1950 However, 1t remamed for Hanbury Brown and 
Hazard? at Manchester m 1950 to make the first 
positive identification of a radio source with the 
nebula Their observations stand as an epic achieve- 
ment of radio astronomy, smce 1t was the first radio 
source to be defintely identified with an extragalactic 
object 
The Andromeda nebula 1s a galactic system sumilar 
to the galaxy m which we are located It 1s classified 
as an Sb-type spiral nebula with its axis tilted about 
75° from our direction At a distance of one and 
one-half milion hght years, this sister system i8 a 
weak radio source and was near the limits of detection 
of the Manchester radio telescope At Ohio it 
was detected with a much smaller, although more 
efficient, antenna with less resolution m declination 
but higher resolution m right ascension than the 
Manchester antenna The Ohio antenna is 160 ft 
long (east-west) and 22 ft wide (north-south), 
with an aperture area of 3,520 sq. ft., and operates 
as a meridian circle mstrument. The Manchester 
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Fig 1 Single profile taken with the Ohio State University radio 

telescope on the night of October 12-13, 1954 The largest peak 

is due to the radio source Cygnus A The Andromeda nebula 

appears as a small hump near RA 00h 40m The insert shows 
the Andromeda region to a larger scale 


antenna, a fixed paraboloid 218 ft. m diameter witt 
an aperture of 37,400 sq ft, 1s more than ten timer 
as large 

The Andromeda nebula 1s situated in a mmimum 
of the cosmic radio background This 19 illustrated 
by Fig 1, which ıs a profile of the received power 
versus time (or right ascension) as obtained with the 
Ohio State radio telescope on the might of October 
12-13, 1954, at a dechnation of 40 3° N. A large 
nse near R.A. 20h. 30m. and another smaller one 
near RA. 05h 00m occur at the galactic equator 
The Andromeda nebula 1s m the valley between them 

The most promment peak m Fig 1 1s due to the 
radio source Cygnus A. A number of other localized 
sources? are also designated by name. The msert ir 
Fig las an enlargement of the profile for the Andro. 
meda nebula region showing the record for the nighi 
of October 12 to a larger scale 

By averaging six profiles taken at Dec. 41° N. + 
0 7° between October 11 and 17, 1954, 15 was possible 
to reduce the random fluctuation of the profile by a 
factor of approxunately 2 5 (= 4/6) This averaged 
profile (radio brightness) 1s shown at the top of 
Fig. 2. This curve indicates that although the radic 
emission from the nebula is strongest between 
RA 00h 27m and 00h. 45m, there 1s a suggestion 
of emission out to R A. 00h 20m on the preceding 
side and to 00h Slm. on the following side The 
slowly varymg background gradient has been sub- 
tracted from this curve. 

For comparison, smoothed contours of optical 
brightness (isophotes) of the Andromeda nebula are 
shown at the centre of Fig 2 as measured by Williams 
and Hultner*. Ib is apparent that the strongest part 
of the radio emission (marked "main body") corre- 
sponds m position to the region enclosed by ther 
isophote contour 2. The curve at the bottom of 
Fig. 2 labelled **photographie brightness" shows how 
the nebula would appear optically to a device having 
the same response pattern as our antenna, assuming 
a uniform optical emission from the region withm 
contour 2 The curve was obtamed by moving the 
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Fig 2 Radio brightness profile (top curve) across the Andromeda 


nebula obtained by averaging six records taken with the Ohio 

State University radio telescope at a declination of approximately 

41° N The ordinate 1s relative radio brightness Isophotes for 

M31 as measured by Williams and Hiltner are shown at the 

centre with a photographic brightness profile (bottom curve) that 

would be observed with an optical system having the same 
response pattern as our antenna 


antenna pattern (at left of Fig 2) along the Dec 41° 
N. lne across the contour of the nebula and com- 
outmg graphically the received mtensity at suc- 
2essive positions The antenna pattern (for a point 
source) is 1 3? wide between half-power points in 
aight ascension and 8? wide m declination The wide 
deam-width in declination is sufficient to brmg all 
contour 2 withm the half-power level when the 
antenna is at Deo. 41° N. 

The optical brightness actually increases toward 
the nucleus (at R A. 00h 40m), as shown by the 
ugher contour levels, so that the assumption of 
aniform emission mside contour 2 should 1nerease the 
xxtent of the nebula as shown by the normalized 
Photographie brightness curve In spite of this fact, 
she photographic brightness curve shows & smaller 
xxtent for the nebula than does the radio brightness 
"urve, indicating that the radio emission must be 
nuch larger ın the outer regions of the nebula than 
ihe optical brightness would suggest Furthermore, 
ihe ratio of the radio to photographic brightness for 
ihe outer regions must be much higher than the ratio 
X the radio to photographic mtensity for the nebula 
ts a whole 

The amount of significance that can be attached 
io the small peaks near RA 00h 22m., 29m. and 
30m is not certam. However, the outer ones are 
wufficiently separated to be due to small areas or 
;ands of emission which can just be resolved by our 
intenna (1 3° resolution) It 1s probable that a small 
ncrease 1n resolution would reveal considerably more 
uch fine structure 

Smee the nucleus of Andromeda M31 ıs close to 
RA. 00h. 40m at Dec. 41° N, the radio brightness 
listribution, indicates that the nebula is quite asym- 
netrical The main body appears to extend 3:5? 
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from the nucleus to the south-preceding side and 
1 7° to the north-followmg side. This extent agrees 
closely with that of Wiliams and Hiltner's contour 2. 
If the peaks on the radio brightness curve at R.A. 
00h 22m. and 50m. are significant, 16 indicates an 
approximate overall extent of the nebula of 6? to the 
south-preceding side and 3° to the north-followmg 
side (ratio 2/1), giving an overall diameter of 9° At 
a distance of 1 63 millon light years (new scale)’ this 
means an overall diameter for the nebula of 256,000 
light years 
From ther :sophotes, Wilhams- and Hiltner 
indicated that the extent of the nebula was at least 
6 7* Their contour 1 was found to extend so far to 
the south-preceding side that they could not close 16 
on the original negative and 15 1s shown only imn part 
(sold hne), the broken lme suggests what is pre- 
sumed to be the general trend of this contour beyond 
the extent given by Willams and Hiltner. The extent 
of the Andromeda nebula usually seen on a photo- 
graph is about 2°, correspondmg to Willams and 
Hiltner's contour 4 or 5 
Prelimmary attempts have been made to construct 
a model of M31 to fit the radio brightness contours 
of Fig 2 It 1s readily possible to obtain an approx- 
imate fit by assuming a structure of eccentric emitting 
rings of mcreasing size with gaps between them that 
are especially large for the outermost rmgs. 
In addition to the measurements reported above, 
profiles across M31 were made with the Ohio State 
University radio telescope later m October at Dec 
44° and 37 5? N. At Dec. 44° N , the mam part of 
the rise in the brightness curve 1s about 5 mm. later 
than at Dec. 41° N., while at 37 5° ıt occurs about 
5 mun. earlier. By the dates of the 44° and 37 5° 
observations, the transit time of M31 was sufficiently 
early ın the evenmg for interference to be experienced 
on most nights from frequency-modulation broad- 
casting stations. Accordingly, only a few good 
profiles were obtamed at these declinations. 
The mimimum signal that can be detected by our 
radio telescope corresponds to a randomly polarized 
meident mtensity of about 7 x 10-29 W m -? (e [sec )7! 
for a single record. The maximum observed mtensity 
of M31 (near R.A 00h. 40m ) 1s about 2 5 x 10-35 
W. m.~ (e [gec.)-1. This meludes both polarizations. 
The total mtensity 1s about four times this value, 
which makes the total radio mtensity of M31 at 
250 Mo /sec. approximately equal to 10-4 W. m-* 
(c./sec )H. Hanbury Brown and Hazard? found the 
same total mtensity at 159 Mc /sec. It might be 
expected that the mtensity of M31 at 250 Mc./sec. 
would be approximately 0 63 (= 159/250) as much, 
mstead of the same value However, this may be 
explamed by integration over a larger source area m 
the present case. 
I am mdebted to Geoffrey Keller for helpful dis- 
cussions and to Donn Van Stoutenburg and Gabriel 
Skitek for assistance m improving the telescope 
receiver The radio telescope project 1s supported by 
grants from the Development Fund, the Lovejoy 
Memorial Fund, and the fund for basic research of 
the Ohio State University and also by a grant from 
the National Science Foundation [Nov 4 
1 Ryle, M, Smith, F G , and Elgnore, B, Mon Not Roy Astro Soc, 
110, 508 (1950) 

2? Hanbury Brown, R and Hazard, C, Mon Not Roy Astro Soc, 
111, 357 (1951) 

3 Kıaus, J D, Ko, H C, and Matt, S, Astro J, [59, 439 (1954)] 

t Wilhams, R C, and Hiltner, W A, Pub Obs Unw of Mich, 8, 


108 (1943) 
5 Baade, W , Lect 8, Symp on Astrophys, Univ of Mich (1953). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opwwons expressed by their correspondents. 
No notece ıs taken of anonymous communications 


Lung Injury by Impact with a Water 
Surface 


MEDICAL findings during the inquiry into the recent 
Comet disasters have suggested that the possibility 
of lung damage by mpact with a water surface at 
the termmal velocity of fall (about 160 ft/sec) 
should be investigated It 1s known from observa- 
tions on the effects of explosive blast that severe 
lung damage occurs when the impulse communicated 
to the chest wall exceeds a certain hmit Penney 
and Bickley (unpublished report, Min of Home 
Security, 1943), after a study of the work of Zucker- 
man and his collaborators! on blast myury, suggested 
that the lungs of man or any animal would be severely 
myured by transmission of the shock wave set up 
if the chest wall were flung mwaids with a velocity 
of 20 m /sec (66 ft /sec ) acquired m 0 5 m sec. or less 

Work by E G Richardson? on the mmpact of rigid 
spheres with a water surface may be apphed m an 
attempt to estimate the velocity of impaot which 
mighé be expected to produce the chest-wall motion 
specified by Penney and Bickley as bemg critical. 
Richardson measured the variation with time of the 
force of impact, showing that ıt rises to a peak and 
becomes relatively small agam by the time semi- 
immersion has been reached He found his results 
to be reasonably consistent with the assumption that 
at any particular mstant the sphere carried with i6 
an ‘added mass’ of water equal to that m a hemi- 
sphere erected on the wetted permeter 

In applying this method of calculation to a non- 
rigid body, such as the chest of an animal, 16 will be 
assumed first that only the motion of that part 
actually m contact with the water 1s modified by 
the umpact , th: appears reasonable for the relatively 
small displacements of the chest wall visualized by 
Penney and Bickley. Assuming further that the chest 
1s a sphere (radius a) and that the radius of the 
wetted perimeter is c at the instant considered, con- 
servation of momentum between the part of the chest 
"wall immersed and the ‘added mass’ of water gives 
approximately 

ne = uncus — $nopv 
where V is the incident velocity, v is the velocity of 
the immersed part of the chest wall of mass y per unit 
area, and p 1s the density of the hquid. The mward 
velocity of the immersed part of the chest wall with 
respect to the rest of the body must be V — v (= ve), 
so that the above equation becomes 


Vive = 1 + 8u/2cp (1) 


If v. be taken as 66 ft./sec., the corresponding value 
of V should then be the critical velocity of impact 
for severe lung damage, accordi to Penney and 
Bickley’s ideas 

Apart from the approximations made in its de- 
duction, equation (1) ean only provide a very rough 
estimate of the critical velocity of umpact for a given 
animal, because the result of any calculation must 
depend on the value of c chosen to correspond to a 
significant area of contact with the water Ifthe value 
2|4/2 be arbitrarily assigned to c (that is, xc? 1s half 
the total area of cross-section) the critical velocity 
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Fig 1 Lungs of a normal guinea pig killed with ether 


of mmpact is 99 ft./sec for a gumea pig (p = 0 7! 
gm/en?, a —3 cm), 118 ft/sec. for a mous 
(u = 0 3 gm/em*, a = 0 8 cm) and 94 ft /sec. fo 
8 man (p = 3 gm.jem?, a = 15 cm). In each cas 
the body ıs assumed to be of similar shape, offerin; 
a smmular aspect to the water surface at the momen 
of mpact, and the possibility of protection by thicl 
fur, lrmbs or clothing has been neglected. The value 
of uw and a cannot be chosen very precisely, but th: 
critical velocity, as calculated by equation (1), 1s o 
the same order for a wide range of size of anima 
because both y. and a should be roughly proportiona 
to the cube root of body-weight 

That the effective ‘blow’ should be delivered whili 
the body descends through a distance fairly smal 
compared with a seems to be a reasonable assumptio1 
on the basis of Richardson’s work. Penney anc 
Bickley’s ‘time’ condition, that the stipulated chest 
wall velocity be acquired ın 0 5 m.sec or less, shouk 
then be easily satisfied m the cases of the guinea py 
and the mouse fallmg at 99 and 118 ft./sec. respect 
ively For man, however, the position m this respec 
is more doubtful, at a rate of fall of 94 ft./sec 
the distance moved ın 0 5 m.sec. 1s 1 5 em , or onl; 
10 per cent of the value taken for a. 

Some animal experiments were devised for testi; 
the validity of these deductions. A vertical catapul 
was specially constructed for projecting guinea pigs 
belly first, mto a large tank of water.  Differen 
velocities were used, from 66 to 117 ft/sec Sr 
animals were anesthetized with ether, and four other 
were kiled (as judged by respiratory arrest) som 
ten munutes before the experiment. Controls kule 
with ether showed no pulmonary pathology (Fig. 1) 
and lesions of only a trivial nature resulted fron 
projection mto cotton wool at about 100 ft /sec. 

Grave myury to the lungs, and other viscera, wa 
found in animals projected mto water at velocitie: 
greater than 104 ft./sec , both anesthetized and dea 
Specimens giving the same result. The effect wa 
diffuse pulmonary concussion, quite simular to tha 
of blast 1nyuryb?. Confluent sub-pleural hemorrhage 
were conspicuous (Fig 2), and m places presented i 
lnear pattern of ‘mb markings’. Patches of sub 
pleural emphysema and occasional lacerations wer 
also found. Microscopically, there were structura 
changes throughout the lungs, the lower and middl 
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Fig 2 Lungs of a gumea pig projected into water at 107 ft [sec 





obes being chiefly affected The predominant lesions 
vere hemorrhagic consoldation, patchy atelectasis, 
nd traumatic emphysema amountmg im places to 
'avitation. 

At shghtly lower velocities, similar but more 
ocalized lesions occurred, and at less than 75 ft [sec 
he lungs were unaffected but for a few small sub- 
Meural eechymoses The livmg animals were all 
ulled by the impact, even at the lower velocities, 
ind m no case was there evidence of death by 
lrownmg 

These experiments, though few in number, indicate 
hat lung damage can result from impact with a 
vater surface at high mordent velocities. The critical 
relocity for severe injury in the gumea pig would 
ppear to be consistent with the predicted value, 
rut the closeness of the agreement must be regarded 
:S largely fortuitous m view of the approximate 
ature of the calculations 

We are mdebted to Squadron Leader P Howard, 
fight Lieutenant D I Fryer and Mr. N. L Andrews 
or help and advice with the expermental work. 
Jur thanks are also due to Sw Wilham Penney for 
lowing us to quote from unpublished work, anc to 
he Director-General of Medical Services, R A.F , for 
'ermission to publish this communication 

W. K STEWART 
K. E. SPELLS 
J. A. ARMSTRONG 
V. A.F.. Institute of Aviation Medieme, 
Farnborough, Hants. 
Jan. 19. 


Zuckerman, S , Lancet, 1, 219 (1040) Krohn, P L, Whitteridge, D 
and Zuckerman, S, Lancet, 1, 252 (1942) 


Richardson, E G, Proc Phys Soc, 61, 352 (1948) 
Clemedson, © J, Acta Physiol Scand , 18, Supp 61 (1949) 


Crystalline-like Patterns in the Nuclei of 
Cells infected with an Animal Virus 


A GROUP of viruses causing very pecuhar changes 
f the mfected cells m tissue cultures was recently 
isolated m our laboratory. The strains were obtamed 
rom cases of either mesenteric lymphadenitis or 
haryngitis with cervical lymphadenitis. An appar- 
ntly identical microscopical picture! was causec by 
gents described by Neva and Enders? and Hilleman 
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and Werner?. So far, all strains exhibiting this pattern 
of cytopathic activity which have been tested m our 
laboratory have had complement-fixing antigens m 
common, although by neutralization tests they could 
be differentiated into three types’. 

The ultra-structure of cells infected with one of 
our strains (L 0.4574/54, isolated from a mesenteric 
lymph node) was studied by electron microscopy 
HeLa cells! were grown in stationary culture tubes on 
a piece of plastic placed at the bottom. This support 
for the cells was sliced from a piece of the plastic 
employed for embedding. Any toxic influence was 
removed by autoclaving in large amounts of distilled 
water. The specimens for sectionmg were prepared 
by a modification of methods previously described® 
For fixation the pieces of plastic with ther layer of 
cells were immersed 1n & 1 per cent solution of osmic 
acid (buffered at pH 7 2) for 30 mm. at a temperature 
of 0*C They were then embedded m a methacrylate 
muxture The microtome devised by Sjostrand! was 
used for sectioning 

Figs 1 and 2 reveal the picture within cells infected 
48 hr earner with the L O. stram A tissue culture 
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fhud filtered through a bacteria- 
retaming glass filter was used as 
moculum m a dose corresponding 
approximately to 10° ID; per 105 
cells. Most nuclei m the sections 
of infected cultures contamed crys- 
talhne-hke patterns consisting of 
particles which usually appeared 
somewhat elongated and measured 
up to approximately 50 mp x 
30 mp. These formations were 
seen more regularly and were often 
larger 48 hr. after mfection than 
24 hr. after mfection. No simular 
patterns or particles were seen 
in sections of non-infected cultures 
or cultures infected with poho- 
myelitis virus type 1 (some of 
these experiments were carried out 
in’ co-operation with Dr. Aksel 
Birch-Andersen and Dr. Fritiof 
Sjostrand) 

In the preparations so far studied the cytoplasmic 
structure of cells with mtranuclear ‘crystals’ appeared. 
largely unchanged. This seemed to be m contrast 
to our findmgs in cells mfected with poliomyelitis 
virus type 1 (stram RC), where cytoplasmic changes 
were obvious 

Lars K3ELLÉN 
GosrA LAGERMALM 
ARNE SVEDMYR 
KARL-GUSTAF THORSSON 
Municipal Central Bacteriological Laboratory, 
Box 177, Stockholm 1. 
Jan. 11. 


1 Kjellén, L, Arch ges Varusforsch (in the press) 

2 Neva, F A, and Enders, J F,J Immunol, 72, 315 (1954) 

* Hileman, M R,and Werner, J H, Proc Soc Exp Bwl and Med, 
85, 183 (1954) 

“Scherer, W F, Syverton, J T, and Gey G O, J Exp Med, 97, 
695 (1953) 


5 Palade, G E,J Exp Med , 95, 285 (1952) Newman,S B, Borysko, 
E., and Swerdlow, M,J Res Nat Bur Stand , 43, 183 (1949) 


* Sjöstrand, F S , Experienta, 9, 114 (1953) 


Effect of Injections of CEstrogen on the 
Mast Cells of the White Mouse 


THERE 1s no agreement on the connexion which 
may exist between mast cells and the function of 
endocrme glands It 1s known that the number of 
mast cells mcreases durmg hypothyroidism’ and 
becomes normal in the hypothyroid subjects treated 
with thyroxm, ıb 1s also known that the number 
of mast cells 1n the rat and 1n the white mouse under- 
goes, under the mfluence of cortisone, a considerable 
inerease, particularly m the mterlobular connective 
tissue of the thymus, m the lymph nodes and in the 
bone-marrow?. A study of the behaviour of mast 
cells durmg other modifications of the endocrine 
equibbrium should thus be opportune. 

Adult white mice, six males and six females, of & 
stock maintamed i this laboratory for several years, 
were given daily mjections of 100y of dihydrofollicu- 
line benzoate (‘benzogyncestry! Roussel’), three 
animals of each sex were autopsied the day after 
the third imjection and the three others of each sex 
were killed the day after the sixth mjection Samples 
of tissues were fixed m Boum's fluid, sectioned from 
paraffin and stamed with polychrome blue, Mann- 
Domunic: or cresyl violet-picrofuchsine 
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Fig 1 Salivary gland, top, at left, the cortex of lymph node to the right with connect 
ive tissue of excretory canal extremely rich ın mast cells Boumn-Dominiei 


Fig 2 Vaginal epithelium with numercus mast cells in the dermss Boum-polychrome blu 
Fig 8 Subcutaneous connective tissue from the perineal region with a superabundanc: 


of mast cells Bouin-cresy] violet~picrofuchsine 4 


Exammation of sections revealed a considerabl 
increase in the number of mast cells 1n all the organ 
studied. lymph nodes, thymus, visceral connectiv 
tissue (salivary glands (Fig. 1), intestine, genit 
organs (Fig 2)) and a very great increase in th 
subcutaneous tissue (Fig 3). The mcrease im numbe 
of mast cells and the mfiuence of cestrogenic hormon 
18, as & rule, less 1n the male mouse than 1n the femal 

This merease in the number of mast cells : 
different from that described m the general syndrom 
of adaptation, either after mjections of alloxan’, c 
after irradiation with X-rays‘, because ıt 1s generalize 
and not limited to hemopoietic organs. By it 
generalized effect, this merease ın mast cells (labrc 
cytosis) recalls that of hypothyroidism 

It ıs possible that a thyroid mechanism ıs 1mplicate 
m determming the labrocytosis provoked by cestrc 
gens It 1s known that folliculin is an antagonist c 
thyroxm on certam hormone-sensitive organs, & 
for example, durmg the growth of the uterus m tk 
ovariectomized mouse’, or on the tubular segmer 
of the submaxillary gland of the mouse’. Th 
mterpretation would explam the observation tht 
labrocytosis 1s less marked ın male mice treated wit 
cestrogen than m females 

Lvors Arvy 
Laboratoire d'Anatomie et Histologie 
comparées de la Sorbonne, 
Paris 
Nov. 16 
1 Arvy, L , and Gabe, M , Ezperentia, 6, 23 (1950) Arvy, L , Debra 
h, and Gabe, M, Arch Mal App Digest, 39, 943 (195( 
Asboe-Hansen, G, Bull Hust App, 27, 5 (1950) 


Ai Boiffard, J A, and Gabe, M, CR Soe Bwl, 146, 15 


3 Arvy, L, and Gabe, M, Rev Hémat, 4, 519 (1949) 
* Arvy, L , Boiffard, J A, and Gabe, M, C R Acad Ser, Pans, 28 
1022 (1951) 


5 Arvy, L , Le Sang, 16, 198 (1944) 
* Arvy, L, and Gabe, M, CR Acad Ser, Paris, 280, 2333 (1950). 


Effect of Growth Hormone on the Large 
Particle Content of Rat Liver 


Iw the course of an investigation} of rat liver, wn 
respect to hormonal effects on the yield and cor 
position of fractions isolated by differential centi 
fugation in 0 25 M sucrose medium’, determinatio! 
have been made of the particle number m fresh 
isolated ‘large-particle’ (‘mitochondrial’) fraction 
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These fractions were obtamed from liver homo- 
genates, prepared with a Potter-type homogemzer 
and centrifuged at a low speed to remove ‘debris’ 
eontamung the nuclei, by further centrifugation for 
20 mm. m an ‘Angle 13’ (Measurmg and Scientific 
Equipment, Ltd ) centrifuge at 12,000 g (maximum 
value, at extreme tip of tube) The particles were 
suspended in 1 8.M sucrose solution and counted 
under dark-ground illummation as described by 
Allard ef ai? Under these conditions (in 18 M 
sucrose) the particle size-range is decreased (com- 
pressed), all visible particles up to and meluding 
the mitochondrial size-range were counted. 

The study included hypophysectomized albino male 
rats of about 200 gm. weight, some of which had 
received. daily mjections of 0 3 mgm of pituitary 
growth hormone (presented by Armour and Co, 
Chicago) for eight to twelve days. The effect of 
adrenalectomy was also studied, with albmo females 
of about 250 gm weight, given salme m. place of 
drmkmg water The rats were arranged ın groups, 
such that the experimental rats were compared with 
control rats (intact or sham-operated) which had been 
kept on the same food intake, and which were killed 
on the same day after an overnight fast 

As shown in Table 1, there was a marked 1ncrease 
in ‘large-particle number’ with hypophysectomized 
rats given growth hormone. The absence of any 
significant change with untreated hypophysectomized. 
or adrenalectomuzed rats suggests that there may be 
some pituitary hormone, other than adrenocortico- 
trophin, which has an imfluence converse to that of 
growth hormone on particle number. As reported 
elsewhere!, hypophysectomy or adrenalectomy 
shghtly dımımıshes the weight yield of the ‘large- 
particle’ fraction, and on admunistration of growth 
hormone to hypophysectomized rats the weight yield 
shows an increase which is, however, considerably 
smaller than the merease m number now reported. 


Table 1 
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PARTICLE COUNTS ON 'LARGE-GRANULE' FRACTIONS 
ISOLATED FROM HAT LIVER 


Particle number}, as per cent of 

hat for control rats studied 

simultaneously (values calce as 
No [100 gm body-welght) 


Hormonal status* 


Hypophysectomized 193 + 17 6 (n = 5) 
Hypophvsectomized + growth 

hormone 871 4+267(m=6, P<01%) 
Adrenalectomized 116 + 39 0 (n = 5) 


* Operated animals were killed two to three weeks after operation 
+ Mean + stand error, n denotes number of observations, and P 
the probability that difference from controls could be due to chance 


Acknowledgment 1s made to the Agricultural 
Research Council for the award of a grant (A L G 
md T.F S), and to the British Empire Cancer 
Jampaign for the award of a Junior Fellowship ~ 
ER) 

A L. GREENBAUM 
T. F. SLATER 
Biochemistry Department, 
University College, 

London, WC1 

E RED 
Shester Beatty Research Institute, 
Institute of Cancer Research - 
Royal Cancer Hospital, 
London, S W.3 
Nov 12 
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Hypophyseal Growth Hormone” (Henrv Ford Hospital, Detroit) 
(to be published) , (c) Nature, [175, 461 (1955)] 

Schneider, W C, J Biol Chem, 176, 259 (1948) 

Allard C, Mathieu, R, de Lamirande, G , and Cantero, A., Cancer 
Research, 19, 407 (1952) 
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The Hypothesis of Chromosomal 
Interference 


Ir has been known for a long time that both 
chromatid and chromosomal interference produce 
similar effects on recombinations recovered 1n classical 
genetical (Mendelian) analysis in which smngle 
chromatids are sampled Although deviations from 
a unitary comeidence are probably due either to 
chromatid or chromosomal interference, the classical 
method does not perm: one to determme whether 
one or the other, or both, processes are effective m 
producing the deviations It 1s strange, therefore, 
that chromosomal interference has been the accepted 
explanation of non-unitary comeidence since the very 
begmning of modern genetical analysis. The utility 
of either hypothesis in the analysis of smgle-chromatid 
experiments may be demonstrated by considering the 
followmg map 
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167 14 5 


The expected frequency of double-recombmations 
would be 167 x 14 5 x 10-4, or 24 per cent, 
whereas the actual frequency is only 0 9 per cent. 
The accepted conclusion has been that one cross-over 
actually mterferes with the occurrence of another, 
the ‘strength’ of this mterference bemg indicated by 
the comeidence value (in this case, 2 67) The hypo- 
thesis of chromatid mterference 1s, however, equally 
applicable if one supposes that adjacent cross-overs 
form four-strand double exchanges at a frequency 
equal to or greater than 72 per cent. 

Tetrad analysis provides an opportunity of dis- 
erunmating between these two types of interference. 
The only positive data on this subject may be sum- 
marized as follows 


æ 

(1) Negative chromosomal interference exists in 
Neurospora‘, that is, the presence of one cross-over 
‘facilhtates’ rather than inhibits the occurrence of 
another 


(2) A mapping function which assumes a Poisson 
distribution of the number of cross-overs has pro- 
duced additive distances m the otherwise non- 
additive recombination data ın yeast, indicating that 
cross-overs occur independently of one another m 
these regions (O C. Lindegren and E E Shult, to be 
published) 


It 1s clear from these findings that the existence of 
chromosomal interference has been neither demon. 
strated nor proved. 

This work has been supported by research grants 
from Anheuser-Busch, Ince., and the National Cancer 
Institute of the National Institutes of Health, Public. 
Health Service 


Ernest E. SULT 
CARE e. LINDEGREN 


Biological Research Laboratory, 
Southern Ilhnois University, 
Carbondale, Illinois. 

Sept 24. 
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Crystalline Trypsin Inhibitors from the 
Indian Field Bean and the Double Bean 


Wamu studymg the digestibihties of some Indian 
pulses, Gaitonde and Sohonie!, from this laboratory, 
reported the detection of a trypsin mhibitor m field 
bean, Dolechos lablab. Smce then, Sohonie and 
collaborators? have surveyed various Indian food- 
stuffs for the inhibitory factor and studied their 
properties m general. The field bean was found by 
them to be a fairly rich source of this prinerple and, 
as a continuation of their work, a simple method by 
which the trypsin inhibitor from field beans is obtamed 
m & crystalline form is described here Kunitz’, 
Bowman‘, Tauber and co-workers’ have isolated 
similar crystallme preparations from different plant 
materials such as soybean, navy bean and lima bean 
respectively 

1,000 gm of defatted field bean meal was extracted 
with 5,000 ml. of 0 25 M sulphuric acid at 25-28° C 
for 1 hr with occasional stirring The suspension 
was centrifuged and the residue rejected. The super- 
natant was saturated with magnesrum sulphate and 
the precipitate separated This was taken up with 
500 ml of 2 5 per cent trichloracetic acid and heated 
in a boring water-bath for 5 mm The suspension 
obtained was suddenly chilled m an ice-bath and 
filtered The filtrate was saturated for the second 
time with magnesium sulphate and centrifuged The 
residue was dissolved m 100 ml water and dialysed 
m a ‘Cellophane’ bag in a running stream of water. 
After about 20 hr, the contents of the bag, free 
from magnesium and sulphate ions, were centrifuged 
and the supernatant was precipitated by four volumes 
of cold acetone The acetone precipitate was sep- 
arated by centrifugation and dissolved m a mmimum 
quantity of water and lyophilized The yield was 
about 15 gm 

This material has a light straw colour, is very 
easily soluble m water and shows a strong mhibitory 
action on trypsm. When to the aqueous solution 
1 M sulphuric acid was added drop by drop until a 
faint turbidity appeared, and this was allowed to 
stand at room temperature, long needle-shaped 
crystals, visible under the microscope, were formed 
within a short time (Fig 1) This mhibitor gave a 
strong biuret reaction and was found to contam 
13 6 per cent nitrogen 
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Crystalline trypsin inhibitors from (1) field bean; (2) double bean 
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With the view of evaluating the potency of the 
preparation, the effect of different concentrations 
of ıt on trypsin was studied. Digestion tubes with 
various amounts of the field bean inhibitor and a 
constant quantity of the enzyme at 7-6 pH were 
kept for preliminary meubation for 10 mm. at 37^ C 
The skimmed milk substrate was then added and the 
tubes were further incubated for 10 mun. The extent 
of mhibition was determined by Anson's* colorimetric 
method Proper controls were run simultaneously. 
The results are presented in Table 1. 
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Table 1 EFFECT OF FIELD BEAN INHIBITOR ON TRYPSIN (MERCK) 
Trypsin in each tube 5 mgm 
Skimmed milk in each tube 150 mgm 
Volume of the reaction mixture 5 ml 


Concentration of the inhibitor (mgm ) Inhibition (per cent) 


5 100 
25 100 
1 25 97 
05 82 


It will be seen that the field bean preparation 
exerts a strong inhibitory action on trypsin, as tt 
almost completely mhibits four times its weight oj 
the enzyme. Similar results obtained by Laskowski, 
Mars and Laskowski’, Fraenkel-Conrat and others‘ 
and Viswanatha and Liener? using crystalline trypsin 
with trypsm inhibitors from other sources show 
that the proportion of the mhibitor to trypsin foi 
complete mhibition of the latter varies from 0 78-17 
the case of ovomucoid inhibitor to 2 65 m the case o: 
Kazal pancreatic inhibitor. Whether the ughe: 
activity obtamed for the field bean inhibitor as com: 
pared to that of the crystallme trypsm inhibitor: 
mentioned 1s due to the fact that non-crystalline 
trypsin (Merck) was used m the present mvestigatior 
is now bemg studied 

Subjecting double bean (Faba vulgaris) flour to a 
sımılar treatment, & trypsm inhibitor was prepared 
by usmg ammonium sulphate instead of the mag. 
nesium salt An alternative method consisting of the 
extraction of the double bean meal directly witk 
25 per cent trichloracetic acid, hesting the sus: 
pension and removal of the mhibitor in the filtrate 
subsequent dialysis, acetone, precipitation of the 
inhibitor from the supernatant followed by lyophihza 
tion, also gave a similar material The yield wa: 
0 25 gm /100 gm. of the bean flour. Fme needle 
shaped crystals clustered together were obtained oi 
treating this lyophilized powder in a similar manne 
with 1M sulphuric acid (Fig 2) 
The double bean preparation 1 
chalk-white, extremely soluble n 
water and shows a strong mhibitor] 
action on trypsin, one part wa 
found to mbhibit completely fiv 
parts of Merck trypsin powder Th: 
double bean mhibitor was remark 
ably heat-stable As much a 
95 per cent of the mbhbiton 
activity was retamed even afte 
autoclaving at 15 lb for 30 mm 
The preparation contained 12 pe 
cent nitrogen When tested qual 
tatively, 16 gave strong biuret anc 
tryptophan reactions and a positivi 
Molisch test 

Further studies on the com 
position, physico-chemical proper 
ties, ete , are 1n progress and will b 
published elsewhere We are m 
debted to the Council of Scientrfi 
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ual assistance and a personal grant to one of us 
K.S.A) We are also grateful to Dr K R Drait 
‘or the photomicrographs 
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An Effect of Certain Proteins and Amines 
on Prostatic Acid Phosphatase 


Hrem dilutions of semmal fluid m physiological 
alme often show markedly lower acid phosphatase 
sctivity than similar dilutions of the same specrmen 
n serum or serum derrvatives!. This difference is 
specially marked ın specimens which have been 
stored for some days or weeks im the refrigerator 
Sumilar differences may be found between the acid 
^hosphatase activity of salme extracts of human 
ostate diluted with saline and those diluted with 
erum derivatives 

It was found that by the addition of gelatine 15 is 
ossible to mamtain phosphatase activity in salme- 
luted semmal fluid as effectively as m the presence 
f serum. Fig 1 shows the curve of acid phosphatase 
etivity of highly diluted semnal flud m samples 
onteinng different concentrations of gelatine 


results are expressed as a percentage of the activity 
'btamed 1n the presence of 50 mgm gelatine/100 ml 





100o/9 ACTIVITYz 50 mgm GELATINE / 100 ml 
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The specimens which were used foi these experiments 
showed m complete absence of gelatine less than 
20 per cent, and usually less than 10 per cent, activity 
At a concentration of approxmately 30 ugm gelatmej 
100 ml the activity was about half that obtamed m 
the presence of 50 mgm gelatme/100 ml. 

The concentration of any substance required to 
give half the activity shown by a sample contaiming 
50 mgm gelatme/100 ml m any given preparation 
of prostatae phosphatase was taken as & constant 
of activity, A, for the comparison of different sub- 
stances A expressed m pgm /100 ml. was 30 for 
gelatine, 50 for blood albumm, 21 for salmune 
sulphate and 20 for clupem sulphate <A simia 
effect was found with a number of ammo-compounds , 
but far greater concentrations were required for com- 
parable activity The values of A for some of these 
substances, expressed in mullimoles/litre, were as 
follows ethylamme, 143, ethylene diamme, 7, 
trimethylene diamme, ll, tetramethylene diamime, 
67, pentamethylene diamine, 45, hexamethylene 
diamme, 0 19, spermidine (NH, (CH,), NH (CH,), 
NH,) 0 15, decamethylene diamine, 0 08, spermine 
(NH, (CH,), NH (CH,), NH (CH,), NH.), 0 03, and 
‘Synthelm A’ (NH, (NH )C NH (CH,)10 NH C( NH) 
NH,), 0 015 

The effect 1s seen to increase with the chain-length 
between termunal amuno-groups. It ıs not decreased 
by the formation of benzyl or dinitrophenyl deriva- 
tives, but 1s completely destroyed by acetylation 
Amides and a-ammo-acid groupings are inactive 
malonamıde ıs completely inactive up to a concentra- 
tion of M/10, whereas trimethylene diamine shows 
half activity (A) at M/90, histidine and tryptophan 
are both inactive (at 11/10 and 1/100, respectively), 
but histamme and tryptamine each have a value of 
A of about M/200 Argmine has a slight effect, 
with a value of A about 21/17, but this can be 
attributed entirely to the guanidmo group, as the 
value of A for guanidine 1s about M/20 Ornithme 
also shows a shght effect, but less than that of 
ethylamine , none was found for lysme, asparagine, 
citrullme, serme or glycine, up to a concentration of 
M/10 

The action of gelatime 1s not significantly reduced 
by peptic digestion, but 1s 
very markedly reduced by 
digestion with trypsin or 
papain (the digestive 
enzyme was inactivated by 
boring carried out before 
the test), and 1s completely 
destroyed by hydrolysis 
with 8 X hydrochloric acid 
This supports the hypo- 
thesis that the effect of 
protems and peptides is 
related to the ammo- 
groups of basic side-chains, 
linked through the peptide 
cham to produce an effect 
similar to that of the long- 
chain polyammes 






O Estimations with phenyl phosphate o o The effect described ap- 
x » n  p-nitrophenyi phosphate o peais to be due to a pro- 
x tective action of these sub- 

laii aeree aeai a a a ai stances which prevents m- 

100 50 0 s5 1 500 100 50 10 8 1 activation of the enzyme 
mgm /100 ml pgm /100 mi on extreme dilution, since 


Concentration of gelatine 
Fig 1 


addition of gelatine after 
the start of incubation fails 
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to restore acid phosphatase activity This destruction 
or denaturation of the enzyme would appear to be 
an immediate outcome of the final dilution m the 
substrate mixture, due perhaps to surface denatura- 
tion by the glass tubes, as suggested by London and 
Hudson? Curves for enzyme activity are linear, both 
in the presence of protective substances as well as m 
ther absence when activity is at the mmimum 

I thank the British Empire Cancer Campaign for 
the grant which supported this work, and Evans 
Medical Supplies, Ltd , for the gift of 'Synthahn A’ 

GRACE M JEFFREE 
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Pathology Research Laboratory, 
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Detection of Vascular Tissues available for 
Water Transport in the Hop by Colourless 
Derivatives of Basic Dyes 


In the course of a study of the host-parasite 
relations in Vertecullewm wilt of the hop, 16 has been 
observed that infection of the vascular system by 
the pathogen 1s frequently accompanied by the de- 
velopment of numerous tyloses, and that a consider- 
able proportion of the vascular elements 1n a diseased 
plant may thus be rendered useless for the passage 
of water 

The extent* of such obstruction ın the vascular 
cylinder as a whole is not readily determuned by 
examination of transverse sections, for the absence 
of tyloses ın certain vessels ın the plane of the section 
does not preclude the possibility that they may be 
present 1n those same vessels at levels above or below 
that of the section. A more satisfactory method 1s 
to allow the plant to take up an aqueous solution 
of a dye which will stam permanently any vessels 
through which 1t passes Sections prepared after- 
wards will then give a clear indication of the parts 
of the wood available for water transport 

A number of stains at a concentration of 0 1 per 
cent in water were mtroduced mto hop plants by 
petiole myjection following the methods of Roach}, 
and also by severing the stem at soil-level and insert- 
ing the cut end i a tube of the solution It was 
found that acidic dyes, for example acid fuchsin, 
light green and eosin, travelled freely m the plant 
but diffused from the vaséular elements mto neigh- 
bouring tissues and in subsequent processing were 
more or less completely removed from the vessel 
walls 

Basic dyes such as malachite green, methylene 
blue, safranın, crystal violet and basic fuchsm stained 
hgnified tissues deeply but were far less mobile than 
the acidic types Basic fuchsm or crystal violet 
&pphed by petiole mjection travelled only a few 
millimetres from the point of application and mduced 
wilting Thus none of the stams tested was surtable 
for the purpose, although ıt should be noted that 
in some other species, for example tomato, basic 
fuchsm was found to travel slowly but extensively, 
and little wiltmg occurred until the plant had become 
fairly generally injected 

Satisfactory results with hop plants were finally 
achieved by the use of colourless forms of basic 
fuchsin and crystal violet derived by treatment of 
the dyes with sodium metabisulphite 10 per cent 
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aqueous sodium metabisulphite was added slowly an 
with vigorous shaking to 100 ml of 01 per cen 
solution of basic fuchsm or crystal violet m wate 
(B D H. Standard Stains) until the dye was almos 
completely decolorized Ths required approx 
imately 5 0 ml. of metabisulphite for basic fuchs: 
and 100 ml for crystal violet A fait residue 
colour appeared to have no undesirable effect, an 
a considerable volume of metabisulphite solution wa 
required to remove ıt entirely 

Applieation of such solutions through the base c 
the stem or by petiole mjection led to intense stair 
ing of the vascular elements in the immediat 
viemuty within 1-3 min, and the stam was trans 
ported throughout the vascular system of a health 
plant at a rate comparable with that of the mobil 
acidic dyes 

Sections cut from the stamed material wer 
counter-stamed with 1 per cent light green in 95 pe 
cent ethanol and dehydrated for preparation c 
permanent mounts without loss of stam from th 
vessel walls 

Short segments of the stem were treated with hc 
15 per cent nitric acid for 5—15 sec to remove ep 
dermal and cortical tissues, dehydrated m ethan 
and cleared m clove oil for preservation as permaner 
whole-mounts 

The basic fuchsm derivative appears to be relativel 
non-toxic, and 1t 1s possible that ıt might be used 1 
growth studies for ‘markmg’ vascular tissues «n sutu 1 
growing plants The method may also be useful 1 
anatomical studies of, for example, the structure c 
the nodal regions of shoots 
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Role of Sulphydryl Groups in the Long- 
range Elasticity of Wool 


FrsaES of wool and hair may be stretched near! 
100 per cent m water at room temperature, and the 
return to their origmal lengths on bemg release 
If & fibre 1s stretched more than about 30 per cen 
or if stretched very slowly to any extension and the 
released, subsequent stretching requires less energy 
indicating that an irreversible change has taken place 
In explanation of these effects 16 has been postulate 
that hydrolysis of disulphide bonds occurs duri 
stretchmg to give sulphydryl and sulphenic-aci 
groups, but direct evidence for the production c 
either of these m wool or hair 1s lacking?*, 

A sensitive colorimetric method for estimatin 
sulphydryl groups in wool, based on that of Va 
Scott and Flesch‘, has now been developed, and fu 
details of the method and results will be reported else 
where Tests on samples of mermo wool before an 
after stretching to about 60 per cent m water s 
room temperature have not revealed any inorease 1 
the number of sulphydryl groups on stretchmg, thu 
suggesting that hydrolysis does not play a large pai 
in the stretchmg of wool under these conditions. A 
alternative explanation, based on the fact that woc 
fibres contain small amounts of free sulphydry 
groups? and that they are difficult to stretch in aci 
solution’, 1s as follows 
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If, durmg the stietching of a wool fibre, a sulphydiyl 
rroup comes into contact with a disulphide bond, 
‘eduction may occur with the formation of a new 
ulphydryl group and a new disulphide bond 
Ri—CH,—_SH + R?—CH,—SS—CH,—R® = 

R*—CH,—SH + R1—CH4—88—CH; 
o = R—CH,—SH + R!1—CH,—SS—CH,—R’, 
vhere E 1s part of a polypeptide cham. Since the 
ibre is under tension, the new disulphide bonds will 
end to be such that they do not oppose stretching, 
o that m a stretched fibre some of the disulphide 
vonds will have been rearranged, with the elimination 
£ those that opposed stretching Unless these are re- 
ormed during contraction, subsequent extensions of 
he fibre after release wil be easier, although the 
‘umber of disulphide bonds and sulphydryl groups 
vll be unchanged Sulphydryl-disulphide inter- 
hanges in solution have been reported for simple 
veptides®, ovalbumin’ and bovine plasma albumin? 

According to the above mechanism, wool fibres 
vith no free sulphydryl groups should be more dff- 
cult to stretch than usual Fig 1 shows part of the 
longation of three groups of mermo fibres—purified 
oot ends fiom one staple of wool #6N—undei a 
oad of 6 x 105 gm per cm.? cross-section at 25° 
neasured by the direct loading method’. Fibres of 
‘roup A were treated for four days with a 0 05 M 
olution of N-ethylmaleumde m pH 7 4 phosphate 
suffer to block sulphydryl groups, those of group B 
vere treated for the same time with the buffer solu- 
ion only, while those of group C were untreated 
‘bres of group A and group B were stretched m 
vater and those of group C in 0 1N hydrochloric 
eid There is ttle difference during the mitial rapid 
xtension to about 37 per cent, but beyond this, 
he fibres of group A, which had been treated with 
T-ethylmalemude, stretched at a much slower rate 
han those of group B, which had not been treated 
vith this reagent, and, in fact, were almost as slow 
S the fibres stretched m acid (group C) Similar 
esults were obtained if 10doacetamide or mercuric 
hloride were used m place of N-ethylmaleimide. With 
he possible exception of mercuric chloride, these 
eagents should not be able to form new cross- 
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links ın the fibres, so the slower rates of stretching 
are presumably due to mhibition of sulphydryl- 
disulphide interactions. 

It 1s possible that this process has a wider applica- 
tion m wool chemistry For example, ıb appears 
to play some part m supercontraciion by means of 
phenol The supercontraction of mermo fibres (from 
sample Z9N) after borlmg for 10 mm in 50 per cent 
aqueous phenol! was found to be 113 per cent 
(average of values for eight fibres, coefficient of varia- 
tion 24 2 per cent, probable error 1 0) for fibres that 
had been pretreated for two days with 0 1M 1odo- 
acetamide at pH 8, as compared with 25 5 per cent 
(seven fibres, coefficient of variation 11 3 per cent, 
probable error 1 2) for untreated fibres from the same 
staple. : 

I am mdebted to Dr P C Carman for his advice 
and criticism, to the South African Wool Board foi 
sponsoring this work, and to the South African Council 
for Scientrfic and Industrial Research for permission 
to publish this report 
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Molecular-sieving Properties of Starch 


MonEccLAR-SIEVING by porous adsorbents and 
carriers generally used m column chromatography 1s 
a potential analytical method! Comparatively httle, 
however, 1s known about ther working-ranges m mole- 
cular-weight separation, that 1s, the pore diameters 
of the different substances In connexion with zone- 
electrophoretic examination of cheese extracts on a 
starch column, a very distinct molecular-sieve effect 
was meidentally observed. In order to investigate to 
what extent this effect could be used for determming 
the molecular-weight distribution among the peptides 
of the sample, a solution of the cheese in citrate 
buffer pH 67 (21 gm ctre acid monohydrate 
+ 290 ce N sodium hydroxide to a volume of 
l htre) and a mixture of ammo-acids dissolved 
m the same buffer were ‘chromatographed’. The 
dimensions of the starch column were 2em x 120cm 
275 fractions of 1 ml were collected from about 
75 mgm of applied substance at a rate of 4 ml /hr 
The elution curves obtamed showed that the sub- 
stance was separated mto two peaks, one of which 
had the same position as the amino-acid peak (Fig 1), 
whether i6 was obtained from the synthetic mixture 
or prepared from the cheese*. Chromatographic and 
electrophoretic examination of certam fractions of 
these peaks confirmed the identity between the 
latter and the ammo-acids 
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Molecular-sieving on starck column of cheese extracts 
dissolved in citrate buffer pH 67 Sold limes represent nm- 
hydrm reaction, broken lines phospkorus content Peaks to the 
left of the vertical broken hne (fraction 155) represent material 
which cannot enter the starch grams Peaks to the right of 
the line represent material which can freely enter the water 
present in the starch grains 

A, Total cheese extract The asterisk * shows the fraction 
containing the peptide of relatively low molecular weight (see text) 
B, Amino-aeids of the same extract obtained by ethanol pre- 
cipitation of peptides C, Mixture of amino-acids in the same 
proportions as those in which they are to be found in casein 
D, High-molecular peptides obtained from cheese extract by 
1alysis 


Fg 1 


Further expermnents with cheese extract dialysed 
m ‘Cellophane’ for 36 hr agaimst tap water showed 
that the first peak corresponded approximately to 
the material which did not diffuse (molecular weight 
greater than 18,000?) In the first peak, however, 
there could be shown chromatographically, at the 
pomt marked * m curve A. a peptide forming a 
distinct round spot on the chromatogram This 
Indicates that the molecular weight of this peptide 
cannot be very hight. From this we conclude that 
starch acts as a molecular sieve with a separation 
range between the molecular weights of the amuno- 
acids (75-200) and those of the peptides which can 
Still be chromatographed (max mum about 500) There 
are obviously possibilities for analytical work m this 
field, and 1t also seems that 16 may be possible to 
isolate amino-acids preparatrvely from mixtures of 
peptides using a starch column 
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lon-Exchange Separations on Chemically 
Modified Cellulose 


Ix a study of methods for flame-proofing cotto 
fabrics, Dr J D Guthrie et al, of the US Depari 
ment of Agriculture, have prepared a number c 
chemically modified cellulose fabrics and hav 
deseribed! their 10n-exchange properties The sam 
workers have modified the pH of sample solution 
obtamed durmg the preparation of protem from o 
seed? by addition of phosphorylated and anmunate 
cotton fabrics While suitable for this type c 
operation, the modified cellulose m fabric form 1s nc 
8 convenient material on which to carry out chromatc 
graphic separations, and the possibility of convertin 
the fabric to pulp and then to paper has been ex 
plored Usmg amimated and phosphorylated cotto 
fabrics as starting materials, experumental sheets c 
paper have been prepared by W and R Balstor 
Ltd , which have since been exammed at the Chemici 
Research Laboratory The preparation of sheets c 
paper with suitable chromatographic properties : 
still in the expermmental stage, but the separatio 
of a number of inorganic mixtures has been achieve 
with the materials so far available 

Separations of cationic mixtures were carried ov 
on strips of phosphorylated paper prepared fror 
cotton fabric which had been treated with ure 
phosphate This maternal had a phosphorus conten 
of 3 85 per cent and a capacity of 2 04 milhequiy 
per gm , which 1s m approximate agreement with th 
findings of other workers? that the phosphate grow 
1s singly bound to the cellulose, leavmg two hydroge: 
atoms available for exchange Separations wer 
carried out on strips of paper 1 em in width and 20 cr 
long <A solution of mixed metal salts m dilute acr 
was placed near one end of a paper strip which wa 
allowed to dry in the atmosphere The strength c 
the test solution was adjusted so that the quantit 
of metals placed on the paper did not exceed th 
capacity of the area of paper covered by the dme 
sample spot Chromatographic development wa 
achieved by the upward diffusion of various aqueou 
salt and mmeral acid solutions The position of th 
separated metals was then found by spraymg th 
strip with suitable reagents 

An excellent separation of won, copper and meki 
was obtamed usmg 2N sodium chloride as th 
developmg solvent When a solution contamin 
50 ugm of each metal was placed on the strip, ver 
Sharp narrow bands of each metal were obtaine 
(Fig la) having the following Rp values. ferric mor 
00, copper, 03, and nickel, 05 With the sam 
developing solution, aluminium and beryllium ic 
mained with the mon, while cobalt and lead had R 
values of 0 4 and 0 5 respectively In further exper: 
ments the quantity of metals placed on the pape 
strip was increased sufficiently to be m excess of th 
ion-exchange capacity of the area of paper covere 
by the test spot This resulted ın wider bands, bu 
1$ was still possible to separate 0 5 mgm quantitie 
each of iron, copper and nickel on strips of 20 on 
length (Fig 15) 

The separation of anionic mixtures was attempte: 
on. sheets of paper prepared from cotton fabrics whic 
had been treated with 2-ammo-ethyl sulphuric acic 
Modified cellulose of this type was found to hav 
strong water-repellent properties, and more difficult; 
was experienced m preparing paper suitable fo 
chromatographic purposes than was the case wit. 
phosphorylated cellulose In spite of the very poo 
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Fig 1 


id uneven wetting properties of the sheets of paper 
railable, 16 was possible to obtam a partial separation 
' gold, platinum, palladium and rhodium as their 
doro acids A solution of 2.N hydrochloric acid 
is used as developmg solvent, and Ry values of 
2 for gold, 0 3 for platinum, 0 4 for palladium and 
6 for rhodium were obtamed , but the bands were 
ffuse and slightly overlappmg. Further work ıs in 
‘ogress amnimg at produemg more suitable sheets 
' paper. 
Separation of cation mixtures was also achieved 
t columns of phosphorylated paper pulp In these 
‘periments, columns (6 cm x 1 cm) were prepared 
om a mixture of phosphorylated pulp blended with 
treated cellulose pulp These were washed with 
lute hydrochloric acid to convert the pulp to the 
rdrogen form and then with a mixture of 2N sodium 
doride and N/10 sodium carbonate to convert to 
© sodium form A mixture contammg 5 mgm 
ch of ferric mon, copper and nickel was 
lsorbed on to the top of each column, which was 
en eluted with an aqueous salt or acid solutions 
"th N/2 hydrochloric acid, copper and nickel were 
uted rapidly with 25 ml of acid, leaving the iron 

the top of the column Usmg molar calcium 
doride, nickel was eluted in the first 25 ml of solu- 
n, followed by copper 1n the next 50 ml of solution, 
hile won was found firmly retained at the top of 
e column. To remove the iron it was found neces- 
ry to use a complexing agent such as acetone con- 
mung hydrochloric acid, which rapidly eluted the 
om and left the column in the hydrogen form ready 
r re-use 
We thank the Director of the Chemical Research 
uboratory, Teddington, for permission to publish 
us communication 

N. F Kemper 
R A WELLS 

1emical Research Laboratory, 

Teddington, Middlesex 

Nov. 22 
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A Chromatographic Separation of Meta- 
and Para-Cresols 


THE separation of isomers has always been a major 
‘oblem in analytical chemistry. In the case of meta- 
id para-cresols, this difficulty is a very real one, for 
. the absence of spectroscopic apparatus there 1s no 
vailable method for determmmg both these com- 
ments 

In this laboratory the application of partition 
womatography for this purpose has been mvesti- 
vied, and the work has led to the complete separa- 
on of the two isomers 

In the method developed, the column ıs 1 cm m 
ternal diameter and has a packed length of 45 cm 
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The packmg is 18 gm of ‘Cehte 
535° to which 5 ml. of the station- 
ary phase has been added, the 
latter bemg a 05M phosphate 
buffer of pH 115 Commercial 
cyclohexane is the mobile phase, 
which 1s forced through the column 
by pressure from a nitrogen cylinder 
at 08 ml per mm. z 

The cresols are placed on the 
column m a solution which is M7100 with respect to 
each component The progress of the chromatogram 
1s followed by a spot test which is given by 2 chloro 
4 nitrobenzene diazomum naphthalene 2 sulph- 
onate A drop of the eluate ıs mixed with a drop of an 
aqueous solution of the reagent, to this is added a 
drop of 2 per cent sodium hydroxide, and, if any 
cresol 1s present, a red colour develops. This spot 
test wil readily detect 5 parts per mulhon of 
cresols 

The eluate ıs collected in 2-ml fractions and 
analysed colorimetrically using the reagent men- 
tioned above The results of this work are shown in 
Table 1. Ortho-cresol ıs mcluded to show that all the 
isomers are separated, although the separation of 
ortho-cresol from the other two isomers 1s not 
particularly difficult i 















Table 1 
| | Total fraction Weight of 
H + Position of | contaming the | isomer taken 
| peak isomer (mgm ) 
| Ortho eresol 36 5 
Para cresol 59 ? 
t 





| Meta-cresol 





The platage of the column has been calculated 
using the second method of James and Martin. The 
volume which would have contamed the two mid- 
standard deviations is obtamed by plotting the 
cumulative fraction percentages on logarithmic prob- 
ability paper. This gave a theoretical plate-height 
of 0 45 mm. 

The work has been only of a qualitative nature 
so far, but it 1s hoped to use this separation as the 
basis for a quantitative method of estimation of the 
three isomeric cresols 


D WHITE 
D W GRANT 
Coal Tar Research Association, 
Oxford Road, 
Gomersal, Nr Leeds. 
Nov. 23. 
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Potassium Permanganate in the Kjeldahl 
Method for the Determination of Nitrogen 
in Organic Substances 


AN mvestigation into the mode of occurrence of 
mtrogen in coals necessitated devismg a suitable 
method for its determination The ordinary macro- 
Kjeldahl method was much improved in speed and 
reliabihty by using & mixed selentum—mercury catalyst 
with the usual potassium sulphate, but even in this 
case some doubt always existed as to when the con- 
version of all the combined nitrogen of the substances 
mto ammonia was complete, and whether there might 
be loss of ammonia during the digestion, which was 
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indeed observed when the temperature was greater 
than 370°C. 

Quite recently, a rapid and reliable semi-micro 
method that uses an oxidizing agent— potassium 
permanganate—instead of the usual catalysts (oxygen 
carriers) has been described by me!, and stil more 
recently this has been apphed to the micro-scale In 
the semi-micro method 1-2 mgm , and in the mucro- 
method 0 2-1 mgm., of nitrogen are determined, 
digestion bemg conducted with 10 ml and 2 ml of 
sulphuric acid respectively, m 8 m x l m glass 
boihng-tubes each heated by a controllable miero- 
burner A prehmmnary digestion of about five minutes 
is given, and after slight coolmg, potassium per- 
manganate ıs added ın successive small amounts with 
shakmg until the digest becomes char-free After 
boiling for one minute and coolmg somewhat, suffi- 
ciont permanganate is added to produce a dirty 
Sage-green coloration. Digestion for a further mmute 
completes the convérsion The ammonia ıs de- 
termined by steam distillation from the alkahnated 
digest, the condenser tube being of clear silica mstead 
of glass to avoid the pick-up of alkah, and the 
receiver contains 1-2 ml of a three-quarters satur- 
ated solution of boric acid Distillation 1s complete 
m six minutes, and the condensate is titrated with 
centinormal hydrochloric acid usmg methyl red- 
methylene blue indicator 

Digestion occupies about twelve minutes, cooling 
about five, and the distillation and allied operations 
take about ten munutes, so that an individual 
determination can be performed m about 30 min, 
though ıb ıs easily possible unaided to do about 
thirty-srxx determinations pei working day 

Using permanganate, an mvestigation has shown 
* that about 90 per cent of the nitrogen of coals has 
been converted at the char-free stage, the remamıng 
10 per cent being converted by the final perman- 
ganate addition and the short after-bollmg With 
resistant non-charring substances, all the conversion 
occurs durmg the last period It has been found, 
contrary to expectation usmg such a powerful oxidant 
as potassrum permanganate, that no loss of nitrogen 
(or ammonia) ocems at any stage of the digestion, 
not even when, subsequent to completion, the acid 
digest 1s boiled for two hours with excess perman- 
ganate The temperature, however, should not rise 
above 330°. 

On the semu-muero scale coals, cereals, feeding 
stuffs, leather and various alkaloids of low nitrogen 
content have been satisfactorily tested, while the 
same success, using micro-amounts, has been achieved 
with pyridine carboxylic acids, tryptophan, and all 
the alkaloids so far exammed 

Both methods have been favourably reported upon 
by independent workers and can, ıt 1s believed, fairly 
be claimed as the most nearly perfect Kjeldahl 
method so far devised A considerable degree of 
uncertainty has existed ın values obtained by earliei 
methods where the rate of heating, type and amount 
of catalyst, temperature and duration of digestion 
may all have adverse effects on. the values obtained 

The muicro-method, with details of the investiga- 
tions leading to its evolution, will shortly be 
published 


A E BEET 


Department of Fuel Technology, 
University of Sheffield 
Jan 8. 
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Solubility of Silica 


Iw 1932, Kettle pubhshed experimental result 
which suggested that the fibrogenic activity of sili: 
in siheosis is due to silicic acid formed when th 
inhaled dust dissolves in tissue fluids Since tha 
time, the dissolution of silica and mineral silicate 
m water and physiological fluids has been widel 
studied in laboratories concerned with pneumoconios) 
research 

When powdered silica is added to water, the con 
centration of dissolved silicic acid mereases rapidl, 
at first but afterwards much more slowly “Al size 
of quartz particles behaved as if a soluble fractio: 
of silica, was bemg leached from their surfaces, leavin, 
a relatively msoluble residue, or core, which seem 
to be resistant to the dissolving action of water 
The amount of leachable silica which can be dissolve: 
from the particles 1s greater with the samples c 
small size quartz than with those of larger sıze”: 

The phase of rapid solution has been variousl 
attributed to trace mmpurities in the silica’, to rapi 
solution from sharp edges and corners? and to: 
thiek disorgamzed layer* analogous vo the Beilb 
layer on metals The layer was estimated to b 
200-1500 A thick Heavens? was unable to fin 
evidence for a thick amorphous layer on a quart 
crystal by electron diffraction methods 

We have evidence that the anomalous solubilt 
characteristics of silica are due ‘to an mcomplet 
monolayer of adsorbed silicic acid on the silica surfact 
The evidence for this layer 1s as follows 

(1) When sihea 18 extracted with alkah, the curv 
corresponding to the slow reaction shows a lmea 
concentration—time relationship Extrapolation c 
the curve until 16 cuts the axis at zero time indicate 
the amount of silica which dissolves rapidly As 
monolayer, this amount (0 13 mgm /gm on a powde 
of surface area 1 m ?*/gm ) would extend over 0 16 c 
the surface 

(2) Powder which has been treated in this way wit. 
alkali will rapidly adsorb from a silicic acid solutio 
an amount of silicic acid equivalent to that rapidl 
removed by alkali 





0 2 4 6 8 10 12 


Time (hr ) 


Fig 1 Alteration in the concentration of ?!81-silicic acid at pH 5 

(A9 and pH. 9 (L]) and total silicic acid at pH 5 (O) and pH 9 (x) 

on adding a silica powder to a silicic acid solution The change 

in the concentration of the solute is denoted as the ratio of the 

concentration (c) after a C une to the initial concentra- 
10N (Co 
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(3) Silica m the layer, but not silica in the lattice, 
ull exchange ın alkaline but not in acid solutions 
nth silicate solution labelled with silicon-31 When 

silica, powder 1s added to a ‘saturated’ *4Si-silmic 
cid solution at pH 5, neither the total concentration 
f the silicic acid nor the concentration of the labeled 
liec acid in the solution is changed (see Fig 1) 
f the experiment 1s carried out at pH 9, the total 
oncentration of the silicic acid is still unaltered, but 
1e concentration of the labelled silicic acid 1s reduced, 
idicating that exchange has occurred between the 
issolved silicic acid and the silicic acid that 1s 
dsorbed on the silica surface 

If it js assumed that the extent of the surface- 
wer of adsorbed silicic acid does not vary, the 
reight of adsorbed silicic acid m a unit weight of 
owder can be calculated when the surface ares 1s 
nown On considermg the data from several lab- 
ratories, we find that the amount of silicic acid we 
redict to be on the surface 18 m most cases 1dent:cal 
nth that which was observed to dissolve rapidly 
ecording to the published figures 

It ıs evident that the widely varymg 'solubiLty' 
alues previously reported for quartz represent 
iamly the mass of the adsorbed layer The reported 
ependence of the solubility on the mass of sold 
xtracted and on the particle size can now be 
xplamed 

A detailed account of this work will appear in the 
ournal of the Chemacal Society We are indebted to 
ne British Steel Castmgs Research Association for 
nancial assistance 


P. F Horr 
D T Kine 


The University, 
Reading 
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Rheological Properties of Coal during 
Carbonization 


Tae work on viscosity changes in coal durmg 
wbhonization first reported in Nature! has been 
xtended to include other rheological properties of 
sal, in particular its instantaneous and retarded 
lasticities / 

Coal was subjected to sudden application ' and 
»moval of stress durmg constant-temperature car- 
onization in a modified Gieseler apparatus (as 
escribed m ief 1) and the stram-retardation and 
ress-relaxation phenomena were observed It was 
"und that the mechanical properties of the coal can 
e represented by a spring-dashpot model The 
mplest model consistent with the observed phe- 
omena is a Maxwell model in se 1es with a Voigt— 
:elvan model as shown in Fig 1, where two springs 
f stiffness G, and G, represent the elastic behaviour 
f the material, while two dashpots of resistance 
1 atid 7, represent the flow viscosity and the mternal 
iscosity respectively The relaxation-time (that 1s, 
ie time in which an applied stress decays by a 
vector lje) 1s *, = 4,/G,, while the retardation-time 
ihe time m which & stram reaches l/e of its final 
alue on stress change) 18 7, = 72/G. 
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Ga 
Fig 1 


The modified Gieseler apparatus was used as 
follows The sample is raised at 3 deg C per mm 
to a temperature within the plastic zone, and 1s then 
kept at the temperature reached A stress 1s appled 
and then removed when conditions are steady The 
rate of change of stram before removal gives 71, 
and the stram observations after removal, which are 
made at 5-sec inteivals for 1 min, give the values 
of G,, Ga and n, when extrapolated to zero and 
infinite time (Separate experiments showed that the 
extrapolation to infinite time according to an ex- 
ponential law 1s justified ) Thus, m a period of about 
two minutes, one set of values of the four parameters 
1s obtained These values are assumed to remain 
sensibly unchanged durmg this short period Then 
change in the course of the carbonization 1s shown 
in Table 1 The values refer to a typical good South 
Wales coking blend (coal rank code number 301, 
24 6 per cent dry ash-free volatile matter), cai- 
bonizing at 438°C The figures refer to a single 
carbonization, but are typical 


Table 1 
= E 





Parameter Minimum value Ruses according to* 

ny 7 X10 porses 6 x10* exp 0 1 

Gy 30 to 40 x 10° dynes/em? | 40 X 10* ao 0 or (£--10)t 
t,(=7,/G,) | about 0 002 sec t 0 003 exp 0 07t 

Na 130 x 10° poises 130 x 10° exp 0 07t 


7 X10* exp 0 07 (L—5)t 


7 X10* dynes/em ? 
constant ai 25-30 sec 


Gz 
Ta(=N:/G:) | about 15 sec 


*¢in minutes Zero time 18 taken at the minimum viscosity value 
T The exponential rise begins later as the elasticity minima are less 
sharply defined than those of the viscosities 

t The low values of r, were confirmed qualitatively by direct stress 
Telaxation measurements at constant strain 


In order to test the adequacy of the model, a 
briquette of a Barnsley Seam coal (coal rank code 
number 601, 367 per cent dry ash-free volatile 
matter) was compressed durmg carbonization in a 
specially designed apparatus Allowing for the con- 
tinuous contraction of the briquette (on account of 
loss of volatile matter) which was superimposed on 
the stram, the stiress-stram—time relationship was 
found to correspond exactly to that expected from 
the modei (see Fig 2) 

By the help of the model 1$ was possible to make 
allowance for the shght viscous flow m a briquette 
at carbonizing temperatures and to treat the briquette 
as a body having purely elastic properties The value 
of Young’s modulus at these higher temperatures 
could then be measured (using the special apparatus 
mentioned above) The results show that Young’s 
modulus increases steadily m _ risimmg-temperatuie 
caibonization, with a dip in the region of about 
550°-600° C. The modulus rises to about 5 x 10° 
dynes/cm 2, which 1s the highest value the apparatus 
will distmguish from absolute ngidity The activation 
energy for this process can be calculated from the 
temperature coefficient of the rate of rise of elasticity 
with time at constant temperature A value of 
50 + 8 kcal per mole was found 

It 1s of mterest to compare this latter value with 
that of 52 7 4-2 8 kcal per mole reported earlier? 
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for the activation energy for the decomposition 
reaction within the plastic zone, determined from the 
rate of rise of viscosity with time at constant tem- 
perature It 1s possible that increase both of viscosity 
and elasticity are aspects of the same fundamental 
process leading from a relatively mobile fluid to an 
elastic solid, and that the chermeal changes taking 
place are of constant nature throughout 


D FITZGERALD 


National Coal Board, 
Central Research Establishment, 
Stoke Orchard, 
Cheltenham, Glos 
Dec 2 
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Conductivity induced in Unplasticized 
‘Perspex’ by X-rays 

THe conductivity induced im — unplasticized. 
‘Perspex’ (polymethylmethacrylate) by X-rays differs 
markedly from that mduced m ordmary plasticized 
‘Perspex’ Furst, the time-constant of recovery after 
wradiation 1s very long (several hours) for the un- 
plasticized material, whereas for ordmary ‘Perspex’ 
1t 1s much shorter? Secondly, the equilibrrum mduced 
current tg 18 related to the dose-rate R by the general 
formula 


Ig X RA (1) 
where A = 0 55 + 0 05 for unplasticized ‘Perspex’, 
but A 1s nearly unity for plasticized ‘Perspex’ These 
properties place unplasticized Perspex’ m the same 
class of behaviour as polyethyleneb?, polytetra- 
fluorothene?, and polystyrene‘ ® 

The range of dose-rates was 2-64 r.[mmn, and 
the range of temperature 20°-80° C for plasticized, 
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and 20°-100°C for unplasticized ‘Perspex’ The 
measurements were made, as previously described? 
usmg a de amplifier to measure the current 
m a specimen placed in a chamber which coulc 
be evacuated The X-rays were generated ai 
220 kVp, with a half-value layer of 17 mm oi 
copper 

Dependence on temperature Fig. 1 shows the graph: 
of log (conductivity) of unplasticized ‘Perspex 
plotted agamst the reciprocal of absolute temperature 
‘The resulting straight lines are of slope proportiona 
to the activation energy W according to the genera 
formula, 
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o = c, exp( — W[ET) (2 

In the case of static conductivity (no meideni 
radiation; Fig la) W = 1 6 eV, rather greater thar 
for some of the other materials we have measurec 
(polythene 1 5 eV, polytetrafluoroethylene 1 1 eV 
polystyrene 1 2 eV ) Thus ıs consistent with the lov 
value of static conductivity itself observed u 
unplasticized ‘Perspex’ 

For the equlibrrum induced conductivity unde: 
X-arradiation (Fig 1b) at R = 7 r/min, the slop: 
corresponds to Wz = 05 eV This value of Wz u 
substantially the same as in the other material 
mentioned, making it appear that the process o. 
mduced conductivity ıs fundamentally the same i 
all of them. The actual values of mduced con 
ductivity for unplasticized 'Peispex'' are compara 
tively low, and similar to the values for plasticizec 
‘Perspex’ ` 

The variations of mduced current with temperatur: 
shown m Fig 1 are consistent with the model o 
an exponential distribution of traps in depth, base 
on the theory of photoconductmg insulators* tha 
we have used previously Between 20° and 80* C 
the mduced current is observed to increase by : 
factor of 20, whereas theory predicts a factor of . 
when A = 0:55 The agreement 1s not unreasonabl 
for this type of experrment 
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Table 1 20 
Time to | Time to | Induced con. 5 
fallto 10 | falltol | ductivity 12 INITIAL DISTURBANCES 
A per cent | percent | at 20°C for o 
Material at 80°C | at 80°C | af 80°C 7rímin ?58 
(ohm-em )7! 3 
rv CR t —MÁ———— —— 4 
Polyethylene | 0 8+0 05 3 mm 30 mm 1071 S 
Polytetra- -0 
fluoroethyl- s 
ene 0 62--0 05 6hr 85 hr. 19-34 gl2 
Polystyrene 0 6040 05 Shr 20 br i05 3 
Unplasticized = 
‘Perspex’ 0 55+0 05) 10 hr 50 br 10-5 








Table 1 lists the materials which we consider should 
> grouped together because they display a markedly 
cponential distribution of traps in depth, as 
cemplified by values of A which depait considerably 
om unity 

It will be seen that the hyperbolic decay given by 


1 1 
cu At (3) 


there v 18 the current remaining at time ¢, and A 18 
constant characteristic of the materal) 1s true over 
e range 10-1 per cent decay for polythene but 
(X5 for the other materials A full discussion of 
'cay curve analysis will be given elsewhere, it 1s 
fficient here to say that equation (3) applies 
tween try 5 min. and tm 5 hr, the decay 
coming exponential mstead of hyperbolic at longer 
mes 

It should be mentioned that the low conductivities 
easured here for unplasticized ‘Perspex’ will seldom 
' obtamed m practice owing to the effect of absorbed 
oisbure. 


J. F. FOWLER 
F. T. FARMER 


Radıotherapy Department, 
Royal Victoria Infirmary, 
Newcastle upon Tyne 

Dec, 3. 
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A Semi-annual Periodicity in the 
Beginnings of Recurrent Magnetic Storm 
Series 


RECORDS of geomagnetic disturbances durmg the 
ven sunspot cycles from 1884 to 1954 reveal a 
‘ong tendency for the initial disturbance of a 
-day recurrent series to occur near January or 
ly Final disturbances of such series show this 
idency only weakly. 

This result was obtamed from graphs of 3-day 
ying averages of the magnetic character figure C 
rough the years of declinmg sunspot activity, 
84-91, 1895-1901, 1907-13, 1917-23, 1929-34, 
38-44 and 1948-54, mclusive—a total of 48 years. 
| identifiable series of three or more recurrences 
re considered. A few series, and many mdividual 
iturbanees, were of less than ‘storm’ imtensity 
© method of analysis was to locate any apparent 
se of 27-day recurrence of magnetic disturbances, 
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Fig. 1 Distributions of the initial and final dates of 27-day 


recurrent series of geomagnetic disturbances 


and to trace the seres forward and backward m 
time as far as additional members could be identified. 
This procedure probably admitted a few random 
disturbances by time comcidence, but it dealt 
symmetrically with the mitial and final members of 
each series. 

When the dates of the imtial disturbances of 
all the series so identified were tabulated by the 
calendar months m which they occurred (Fig 1), & 
plot of the resulting sums showed an unmistakable 
tendency toward a semi-annual perodicity with 
maxima about January and July Srxty-six of the 
minety-one series began m the months May, June, 
July, and November, December, January, leaving only 
twenty-five during the other six months If the 
number of initial disturbances occurrmg m the same 
calendar month durmg a particular sunspot cycle is 
treated as a single datum, the probability that the 
observed difference between these two groups is the 
result of random fluctuations is about 10-* The 
difference between the summer and winter maxima 
is not significant A simular analysis of the dates of 
the final disturbances of recurrent series suggested 
a weak semi-annual periodicity m phase with that 
of the mitial dates, with the mconclusive probability 
0 04. 

The mdication that most recurrent series begm on 
dates approximately midway between the equmoxes 
suggests a relation to the well-known maximum m 
recurrent storm activity near the equmoctial dates. 
Yet the wide range in the number of recurrences in 
a series (from 3 to more than 50, with a median of 18), 
together with the absence of a definite periodicity 
m the final dates of series, discourages any simple 
mterpretation. The effect may be related to the fact 
that the earth crosses the plane of the solar equator 
on June 6 and December 7. 

A tentative mdieation of a 23-year periodicity m 
recurrent storm activity, reported earlier’, was not 
substantiated by this more extensive analysis 

I wish to thank Dr. Walter O Roberts, director of 
the High Altitude Observatory of Harvard University 
and the University of Colorado where the research 
was done, Dr. Jean-Claude Pecker for suggesting 
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the use of the moving average plots, Mr. Fred. 
Ward, of the Am Force Cambridge Research Center, 
for the use of his compilation of geomagnetic data , 
and Mrs. Eh Heitz, of the Observatory staff, for 
assistance rn plotting the results The research was 
supported principally by the Radio Corporation of 
America. 
J H. Ruse 
Department of Physics, 
Texas Technological College, 
Lubbock, Texas. 
Nov. 1. 


1 Rush, J H, and Trotter, Dorothy E, Astron J’, 59, 191 (1954) 


Magnetic Structure of Manganese 
Arsenide 


We have exammed by neutron diffraction a 
number of samples of polycrystallme manganese 
arsenide, MnAs, prepared by Mr. A. Bentham by 
heating manganese and arsenic m @ sealed quartz 
tube, with the view of confirmmg the antiferro- 
magnetism postulated by Guilaud! m this material 
between the two transformation temperatures of 
about 40° and 130? C. No new reflexions due to anti- 
ferromagnetism have been observed, nor have we 
found any intensity changes within this region greater 
than the possible experimental errors. It seems clear 
that any antiferromagnetism must be very weakly 
developed. unfortunately, the precision of the ex- 
periment 1s much reduced by the fact that the 
important reflexions (0002) and (1011) are almost 
comeident in the powder diffractaon pattern. 

In the ferromagnetic region, from room tem- 
perature down to 80° K. which 1s the lowest tempera- 
ture we have yet employed, the results suggest that 
the magnetic moments of the manganese atoms are 
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Fig 1 Neutron diffraction by manganese arsenide 
reflexion with temperature , Heating , 





not aligned along the c-axis, as was at first supposed, 
but, to a first approximation, are perpendicular 
toc 

We are at present engaged ın the preparation of 
single crystals of the material, by fusion of manganese 
and arsenic m an atmosphere of argon at pressures 
of the order of 1,000 lb /sq m, with the hope of 
making a thorough investigation of the magnetic 
moment orientation from the much more mtense 
and well-defined smgle-crystal neutron reflexions. 
Fig 1, which shows some results already obtamed 
by partial isolation of a gram ın a coarse-greined 
specimen, illustrates the power of the method. ‘The 
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(1010) reflexion from this gram had a peak count c 
1,600 neutrons per mm , compared with 200 neutror 
per mm. from a large powder sample: this coun 
was sufficiently large for the temperature-mtensit 
curve to be plotted quite accurately as the substanc 
passed through the lower transformation temperatur 
due allowance bemg made for the change m umi 
cell dimensions? which was observed m the exper 
ments The temperature hysteresis m the trans 
formation, as mdicated by the rise and fall of mag 
netic scattering with decrease and mecrease of ter 
perature respectively, 1s clearly shown m Fig. 1. 

Tt 18 hoped to publish a more detailed account c 
this work at a later date 


G E Bacon R STREET 
Atomic Energy Research Department of Physic: 
Establishment, University, Sheffield 


Harwell, Berks. 
Nov 1l. 


1Gullaud, C, J Phys, 12, 223 (1951) 


dir T M, and Rooksby, H, P, Proc, Phys Soc, B, 67, 2! 


An Amplifier based on the Hall Effect 


Tx very high electron mobility shown by the sem 
conducting compound imndrum-antimony, InSb !, whe 
sufficiently pure, means that the power available frox 
the Hall effect 1s sufficiently high to make possib) 
a number of new applications*. We have now bee 
able to achieve power amphfication by using th 
effect m the followmg way. 

The signal to be amplified, d.c. or a.c., 18 fed t 
a suitably matched coil wound on a lammated mag 
netic core, m which 16 induces a corresponding flw 
The core 1s closed except for a narrow gap mto whic 
1g inserted a thi rectangular shee of smgle-crysts 
indium-antimony Durect cu 
rent is made to flow throug 
the slice parallel to ıts lon 
axis, by means of soldere 
copper leads, the current bı 
ing provided by a local batter: 
The Hall effect due to tk 
combined field and  eurrei 
gives rise to an emf. orth: 
gonal to both. This is preke 
up by a pair of transverse leac 
and connected to a matche 
load. The current m the los 
1s then a replica of the origin. 
signal. 

In a first experimental a 
rangement & power gam of fis 
has been measured , but the: 
is no theoretical reason wh 
much higher values should not be attamed with 
single stage Cascading of stages presents no difi 
culty An upper frequency-limit 1s set by core losse 

We are indebted to the Admiralty for permussic 
to publish this communication 


I M. Ross 
N. A C Txrompson 
Services Electronics Research Laboratory, 
Baldock, Herts. 
Jan. 14, 


1 Madelung, O, and Weiss, H, Z Natusforsch , Xa), 527 (1954) 
1 Saker, E. W, and Cunnell, F A, Research, 7, 114 (1954) 
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FORTHCOMING EVENTS 


(Meetings marked unth an asterisk * are open to the public) 


Monday, March 2] 


PHYSICAL Socrery, Acoustics Group (at the Royal Institute of 
3nitish Architects, 66 Portland Place, London, Wi), at 3 pm— 
jymposium on “Transducers” 


7 INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
pace, Tondon, W C2), at 530 pm-—Dyscussion on “Materials for 


_ SOCIETY OF CHEMICAL INDUSTRY (joint meeting of the PESTICIDES 

#ROUP and the AGRICULTURE GROUP, at the Chemical Society Burl- 

ngton House, Piccadilly, London, W 1), at 530 pm —Meeting on 

The Crop Protection Products Approval Seheme Part 3—The 

Analysis of Fungicides" Mr J X Gray “Sulphur Products”, Dr 
R Cropper “Organo Mercurials” 


$ 

ROYAL SOCIETY OF Arts (at John Adam Street, Adelphi, London, 
VC2), at 6 pm —Prof E N da C Andrade, FR S “Creep” 
HE d three Cantor Lectures on “The Mechanical Properties of 


INSTITUTE OF METAL FINISHING (at Northampton Polytechnic, 
3 John Street, London, EC 1), at 615 pm —Mr R J Heritage 
Electrodeposition of Aluminium" 


UNIVERSITY OF LONDON (at the London School of Hygiene and 
Fropical Medicme Keppel Street, London, W C 1), at 615 pm— 
?rof W A Fowler (Califormia Institute of Technology) “Recent 
Jevelopments jn American Science" * (From a series of lectures on 
The United States of America" ) 


Monday, March 21—Wednesday, March 23 


INSTITUTION OP CHENIOAL ENGINEERS (at Church House, West- 
ninster, London, SW1)—OEEC Conference organized by the 
n RM The Functions and Education of the Chemical Engineer 


Tuesday, March 22 


.BHYSIOAL Soorery (m the Lecture Hall of the Science Museum, 
dahibition Road, South Kensington, London, S W 7), at 5 pm — 
?rof E O Stoner, F RS “Magnetism m Retrospect and Prospect” 


$ IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY (at the Royal 
Jollege of Science, Imperial Institute Road, London, S W 7), at 
3380 pm —Prof A B Ubbelohde, FRS “Thermodynamics in the 
World To day" (Inaugural Lecture ) 


,ROYAL METEOROLOGICAL SocrETY (at Trinity Grammar School 
or Boys, Wood Green, London, N22) at 530 pm —Mr F H 
zudlam “Clouds” (Meeting open to Sixth-form Scholars ) 


„INSTITUTION OF ELDOTRICAL ENGINEERS, EDUCATION DISCUSSION 
ARCLE (at Savoy Place, London, W C2), at 6 p m —Diseussion on 
High-Voltage Equipment in Colleges” 


Wednesday, March 23 


BRITISH PSYOHOLOGICAL SOCIETY, INDUSTRIAL SECTION (in Room 
105, London School of Hygiene and Tropical Medicine, Keppel Street, 
-ondon, W C 1), at 1p m —Mr Harold F Lock “Industrial Psycho- 
Ogy—a Practitioner’s Pomt of View" (Chairman’s Address ) 


, ROYAL Soctery oF ARTS (at John Adam Street, Adelphi, London, 
3 W 1), at 230 pm—Prof A C B Lovell “Radio Astronomy" 


ROYAL STATISTICAL SOCIETY (at the London School of Hygiene 
ind Tropical Medicine, Keppel Street, London, W C 1), at 5 15 p m — 
f A Thom “A Statistical Examination of the Megalithic Sites 

in” 


„ EUGENICS Soorrty (at the Royal Society, Burlington House, 
iccadilly, London, W 1), at 530 pm —Mrs Hilda Lewis ‘‘Inad- 
‘quate Parents and Psychological Disorders m ther Children” * 


INSTITUTION OF ELECTRICAL ENGINEERS, SUPPLY SECTION (at 
Savoy Place, London, WC 2), at 5 30 p m —Mr J Christie, Mr H 
seyburn and Mr J F Burd “Proving the Performance of Cireuit- 
3reakers, with particular reference to those of Large Breaking 
Japacity" , Mr J Christie, Mr H Leyburn and Mr R W Fenn 
‘A New Testing Station for High-Power Circurt-Breakers” 
SOOIETY OF CHEMICAL INDUSTRY (joint meeting of the Foop GROUP 
—NUTRITION PANEL and the OILS AND FATS GROUP, at the Chemical 
society, Burlington House, Piccadilly, London, W 1), at 630 pm — 
Jr S J Foley, FR S “Some Aspects of Fat Metabolism with 
špecial Reference to the Biosynthesis of Milk Fat" 


Thursday, March 24 


ROYAL Socrety (at Burlington House, Piccadilly, London, W 1), 
a "m a ira AMUMDH on “Hybrid Vigour", opened by Prof K 
er, 


BONE AND Toots SocIETY (at the Institute of Orthopmdics, 234 
reat Portland Street, London, W 1), at 5 pm —Symposium on 
‘Repair Processes in Bones and Teeth" 


LONDON MATHEMATICAL SocrETY (at the Royal Astronomical 
locety, Burlington House, Piccadilly, London, W 1), at b pm — 
Tof T M Cherry “A New Quasi-automorphic Function” 


MINERALOGICAL SOCIETY (in the Apartments of the Geological 
society of London, Burlmgton House, Piccadilly, London, W 1), at 
» pm —Soentiflc Papers 
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ROYAL SOCIETY OF ÅRTS, COMMONWEALTH SEOTION (af John Adam 
Street, Adelphi, London, W O2), at 515 pm —The Right Hon 
Lord Hailey “Post-war Changes m Africa” 


INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, S W 1), at 530 pm—Mr W F B Shaw 
and Mr J W McHugo ‘Development and Use of the Calorimeter 
Building at the Fuel Research Station, Greenwich" * 


ROYAL AERONAUTICAL SocIDTY (at the Institute of Mechanical 
Engineers, 1 Birdcage Walk, London, S W 1), at 6 pm —Mr K V 
Diprose “Analogue Computing Apphed to Acronautical Problems” 


Thursday, March 24—Saturday, March 26 


UNIVERSITY COLLEGE LONDON (joint meeting with the PHYSIOAL 
Socrery, in the Department of Physics, Gower Street, London, W C 1) 
— Conference on ‘Recent Developments in Cloud Chamber and Asso- 
ciated Techniques” 


Friday, March 25 


ASSOCIATION OF CLINIOAL BIOOHEMISTS, SOUTHERN REGION (at the 
North Middleséx Hospital, Silver Street, Edmonton, London, N 18), 
at 3 pm —Business Meeting, followed by Scientific Papers 


ROYAL ASTRONOMICAL SOCIETY (at Burlington House, Piccadilly, 
London, W 1), at 4 15 p m —Duscussion of papers received during the 
session 


Prysican SocrETY (in the Lecture Theatre, Science Museum, 
Exhibition Road, London, S W 7), at b pm—Sir Geoffrey Taylor, 
ERS oa and Mass Transport in Tubes" (88th Guthrie 

ecture 


INSTITUTION OF MECHANICAL ENGINEERS (at 1 Birdeage Walk, 
Westminster, London, S W 1), at 5 380 pm —Mr R O Worster and 
Dr D F Denny “Hydraulic Transport of Solids” 


BRITISH ASSOOIATION OF CHEMISTS (at the Royal Society of Medicme, 
1 Wimpole Street, London, W 1), at 8 pm —Dr P Haas ‘Some 
Aspects of the Chemistry of Seaweeds"* (Hinchley Address ) 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9 pm-—Mr George Boex “A Century of Aluminium" 


Saturday, March 26 


East Sussex County COUNOIL (at the County Grammar School 
for Girls, Lewes, Sussex), at 10 30 a m --Conference on “The Teaching 
of Science in Grammar Schools” 


BRITISH PSYCHOLOGICAL SOOIETY, EDUCATION SECTION (at the 
Institute of Education, Malet Street, London, W C 1), at 230 p m — 
Prof Fred T Tyler(US A) "Unity and Inter-relatedness in Human 
Development” 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (at the Univer- 
sity, Reading), at 230 pm —Symposium on “Chemical Aspects of 
Semiconductors" 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANTS (2) (preferably with an honours degree in bactenology 
or equivalent qualification) IN THE DEPARTMENT OF BACTERIOLOGY-—~ 
The Secretary, North of Scotland College of Agriculture, 414 Union 
Street, Aberdeen (March 26) 

LECTURER IN ASTRONOMY, and LECTURERS (2) IN RADIO-ASTRONOMY 
—"Phe Registrar, The University, Manchester 13 (March 26) 

ASSISTANT CHEMIST (with a degree in chemistry of a British umver- 
sity and/or Associate of the Royal Institute of Chemistry) for work 
which will involve both chemical and bacteriological analyses of water 
under the supervision of the chief chemust, work outside the laboratory 
and in the fleld—The Engineer and General Manager, Water Board 
Offices, Corporation Road, Middlesbrough (March 31) 

LEOTURER (with a university degree and Corporate member of the 
Institute of Chemical Engineers, and preferably with some previous 
teaching and industrial experience) IN CHEMICAL ENGINEERING, at 
Birkenhead Technical College—-Director of Education, Birkenhead 
Education Committee, 63 Hamilton Square, Birkenhead (April 2) 

Sorenvirio OFFICERS (3) (with 2 first- or second-class honours degree 
in a scientific subject, and with an interest in administration and 
organization of scientific research) in the Department of Scientific and 
Industrial Research, London Headquarters, for scientific admimustra- 
tion—The Ministry of Labour and National Service, Technical and 
Scientific Register (K), 26 King Street, London, SW1, quoting 
A 67/5A (April 2) 

ASSISTANT LECTURER or LECTURER (with special interests in infra- 
red spectroscopy) IN THE DEPARTMENT OF CHEMISTRY—The Registrar, 
University College, Singleton Park, Swansea (April 6) 

READER and/or SENIOR LECTURER IN MECHANICAL ENGINEERING , 
LECTURER or ASSISTANT LECTURER IN MECHANICAL ENGINEERING , 
SENIOR LECTURER, LECTURER or ASSISTANT LECTURER IN CIVIL 
ENGINEERING OR SURVEYING, at the University College of Khartoum, 
Sudan—The Secretary, Inter-University Council, 1 Gordon Square, 
London, W C1 (April 7) 

SENIOR LABORATORY TECHNICIAN (with special training in embryo- 
logy and histology) IN THE DEPARTMENT OF ANATOMY, University 
College, Ibadan—The Secretary, Inter-University Counc for Higher 
Education Overseas, 1 Gordon Square, London, W C1 (April 7) 

ASSISTANT LECTURERS IN APPLIED MATHEMATICS, CHEMISTRY 
(with special reference to inorganie chemistry) , ORGANIC CHEMISTRY , 
GEOLOGY (with special interests m palmontology), and PSYCHOLOGY 
"ei gt Birkbeck College, Malet Street, London, W C1 
Ap! 


r 
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HEAD OF CHEMISPRY/PHYSIOnOGY GROUP (Senior Principal Research 
Officer or Chief Research Officer grade) IN THE DIVISION OF PLANT 
INDUSTRY, Commonwealth Scientific and Industrial Research Organ- 
ization, Canberra—Chief Scientific Liaison Officer, Australian Scien- 
tifle Liaison Office, Africa House, Kingsway, London, W C 2 (April 9) 

LECTURER (preferably with research experience ın polymer science) 
IN CHEMISTRY—The Registrar, The University, Manchester 13 (April 9) 

SENIOR BIOCHEMIST (Principal Research Officer or Senior Principal 
Research Officer grade) IN THE DIVISION OF PLANT INDUSTRY, Com- 
monwealth Scientific and Industrial Research Organization, Canberra, 
to reorganize and develop a research programme 1n flelds of relevance 
to base problems of plant growth—Chief Scientific Liaison Officer, 
Australian Scientific Liaison Office, Africa House, Kingsway, London, 
W C2 (April 9) 

LECTURER Or ASSISTANT LECTURER IN MECHANICAL ENGINEERING 
~The Registrar, The University, Leeds 2 (April 11) 

CHAIR OF CHEMISTRY at Makerere College, University College of 
East Africa—The Secretary, Inter-University Council for Higher 
Education Overseas, 1 Gordon Square, London, W C1 (April 12) 

Sik JESSE Boot CHAIR OY ORGANIC CHEMISTRY—The Registrar, 
The University, Nottingham (April 13) 

ICI RESEARCH FELLOWS IN BACTERIOLOGY, BIOCHEMISTRY, 
BIOMOLECULAR STRUCTURE, BOTANY (Plant Biochemstry and Bio- 

hhysics), CHEMICAL ENGINEERING, CHEMISTRY, CHEMISTRY OF 

HATHER MANUFACTURE, CHEMOTHERAPY, COLOUR CHEMISTRY AND 
DYEING, ENGINEERING (Civil, Electrical or Mechanical), FUEL AND 
REFRACTORIES, GEOLOGY (including Geochemistry), METALLURGY, 
MiNING (Selective Flotation and Geophysical Surveying), PHARMA- 
CoLOGY, PHYsICS, PHYSIOLOGY OF TEXTILE INDUSTRIES (Protem 
Chemistry and Wool Textile Engineering)]—The Registrar, The 
University, Leeds 2 (April 15) 

CHAIR OF ELECTRICAL ENGINEERING-—TIhe Registrar, The Univer- 
sity, Edgbaston, Birmingham 15 (April 16) 

PHYSICIST or MECHANICAL ENGINEER (with à good honours degree 
in physis or mechanical engineering, or equivalent professional 
qualifications, and some experience m research and practice in the 
instrument field) at the Central Research Establishment, National 
Coal Board, Isleworth, Middlesex,- to carry out research con- 
cerned with the design and development of mechanical and electro- 
mechanical instruments required for mining research, including certain 
aspects of health and safety—The National Coal Board, Establishments 
(Personnel), Hobart House, Grosvenor Place, London, S W 1, quoting 
TT/944 (April 20) = 

HELL RESEARCH STUDENT IN CHEMICAL ENGINEERING—Shell 
Professor of Chemical Engineering, Department of Chemical Engmeer- 
mg, Tennis Court Road, Cambridge (April 28) 

ECTURER (with experience in electron microscopy) IN BIOPHYSICS 
~The Registrar, The University, Manchester 13 (April 25) 

ASSISTANT LECTURER IN AGRICULTURAL Botany—The Registrar, 
The University, Reading (April 30) 

CHAIR oF BOTANY, and CHAIR OF GEOLOGY— The Joint Clerk to 
the University Court, The University, St Andrews (April 30) 

CHAIR OF MECHANICAL ENGINEERING—The Registrar, The Univer- 
sity, Sheffield 10 (April 30) 

HAIR OF PHYSICAL METALLURGY-—TIhe Registrar, 
College, Singleton Park, Swansea (April 30) 

CHAIR OF VETERINARY PATHOLOGY—TIhe Registrar, The University, 
Iaverpool (April 30) 

SENIOR LECTURER IN PHYSIOLOGY at the University of Sydney, 
Australia—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W C 1 (Austraha, April 30) 

CHAIR OF ANTHROPOLOGY at the Umversity of Sydney, Australia— 
The Secretary, Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, WC1 (May 1) 

LIBRARIAN (with a university degree 1n science and the qualifying 
certificate of the Library Association of Australia, or its equivalent, 
and with experience m a technical library), to take charge of a tech- 
nical library serving the Division of Entomology, Division of Plant 
Industry and the Land Research and Regional Survey Section of 
the CSIRO, Canberra—Chief Scientific Liaison Officer, Australian 
Scientific Liaison Office, Africa House, Kingsway, London, W C 2, 
quoting 121/122 (May 7) 

Esso STUDENT IN CHEMICAL ENGINEERING—The Registrar, Im- 
perial College of Science and Technology, London, S W 7 (May 13) 

Esso STUDENTS (2) IN CHEMICAL ENGINEERING—The Registrar, 
University College, Gower Street, London, W C 1 (May 14) 

LECTURER IN THE PHILOSOPHY OF SCIENCE— Secretary of Faculties, 
University Registry, Oxford (June 1) 

Esso STUDENTS (2) IN CHEMICAL ENGINEERING—The Registrar, 
The University, Edgbaston, Birmingham 15 (June 11) 

SENIOR LECTURER (with a higher degree (for example, Ph D) or 
equivalent qualification, and preferably with lecturing experience) 
IN PHYSIOS, at the University of Queensland, Australia—The Secre- 
tary, Association of Universities of the British Commonwealth, 5 
Gordon Square, London, W C 1 (June 15) 

CHEMIST or CHEMICAL ENGINEER (with an honours degree in chem- 
istry or chemical engimeermg or equivalent qualifications) m the 
Operation Branch of the Industrial Group, UK Atomic Energy 
Authority, Risley, to be responsible for defining the technical require- 
ments of the raw materials uramum and thorum, and for ensuring 
the suitabihty of ores and concentrates for use in the existing and 
proposed extraction processes within the Industrial Group—-United 

mgdom Atomic Energy Authority, Industrial Group Headquarters, 
Risley, Warrington, quoting 842 

CHEMIST (with a first- or good second-class honours degree or 
equivalent qualification and considerable experience in general 
analytical work and in the rapid mvestigation of day-to-day problems) 
in the Central Laboratory, Chiswick—Tbhe Staff Officer (F/EV 528), 
London Transport, 55 Broadway, London, S W1 

LABORATORY TECHNICIAN (preferably with experience in mstru- 
ment making) to develop a laboratory workshop and to assit in 
routme research and class preparation—The Secretary, University 
s Novarghetn School of Agriculture, Sutton Bonington, Lough- 

oroug 

LECTURER IN Puyrsics—Clerk to the Governing Body, Northern 
Polytechnic, Holloway, London, N 7 
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PHYSIOIST or PHYSIOAL METALLURGIST, Principal Scientific Officer 
grade (with a first- or second-class honours degree in physics oi 
Metallurgy, and some years appropriate research experience), to lead 
a section carrying out basic and applied research into radioactive 
metals and alloys—The Senior Recruitment Officer, Atomic Weapons 
Research Establishment, Aldermaston, Berks, quoting 542/WGE/2 

PHYSICIST (with a good honours degree in physics or physica! 
chemistry) ın the Divisional Laboratory, Birmingham, for work which 
includes airborne dust measurement, microscopy settlement of finc 
solids in water and calibration of instruments—The Divisional 
Establishment Officer, National Coal Board, West Midlands Division. 
Himley Hall, Dudley, Worcs 

PHYSICISTS, Grades 1 and 2 (with an honours degree in physics 
or equivalent) ın the Research and Development Branch, UK A 
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tom 
Energy Authority, Risley, for liaison with the research and develop. 
ment laboratories and investigation of research requirements in the 
general flelds of physies, reactor technology and physical metallurgy— 
Umted Kingdom Atomic Energy Authority, Industrial Group Head- 
quarters, PO Box 19, Risley, Warrington, quoting 837 

PHYSIOISTS or PaysioaL CHEMISTS (with a good honours degree 
and preferably some research experience), for work which will mvolv¢ 
both fundamental and applied research on textile fibres and related 
materials—The Appointments Officer, British Rayon Research Associa- 
tion, Heald Green Laboratories, Wythenshawe, Manchester 

RESEAROH ASSISTANTS (2) IN PHYSIOAL OREMISTRY— The Clerk 
to the Governors, South-West Essex Technical College and Schoo 
of Art, Forest Road, Walthamstow, London, E 17 


REPORTS and other PUBLICATIONS 


(not included wn the monthly Books Supplement) 


Great Britain and Ireland 


Privy Council Medical Research Council Special Report Series 
No 285 Fibrosis of the Liver in West African Children. By J H 
Walters and J C Waterlow Pp 71+43 plates (London HM 
Stationery Office, 1954) 8¢ 6d net 3114 

National Institute of Agricultural Botany Farmers’ Leaflet No 3 
Varreties of Potatoes Pp 6 Farmers’ Leaflet No 5 (Revised July 
1954) Strains of Sugar Beet Pp 4 Farmers’ Leaflet No 6 (Novem 
ber, 1954) Strains of Fodder Beet and Mangel Pp 6 (Cambridge 
National Institute of Agricultural Botany, 1954 ) 311: 

Linen Industry Research Association Report of the Council, 1954 
Pp 20 (Belfast Linen Industry Research Association, 1954) [3115 

Association of Universities of the British Commonwealth nitet 
Kingdom Postgraduate Awards (Fellowships, Scholarships, Grants 
eto), 1954-55 List of Awards tenable at Universities ın the Unitec 
Kingdom , Short List of Awards tenable Overseas Pp 117 (London 
Association of Universities of the British Commonwealth, 1954 ) [3115 

Ministry of Fuel and Power Reports of HM Inspectors of Mine 
under the Coal Mines Act, 1911, for the year 1953 North Easter: 
Division By C W Scott Pp n-F30 2s net West Midland anc 
Southern Division By J E Henshaw Pp u+24 ls 6d net 
Northern Division By W Brown Pp u+30 1s 6d net (London 
HM Stationery Office, 1954 ) {311i 

Commonwealth Institute of Entomology Report of the Sixtl 
Commonwealth Entomological Conference, 7th-16th July, 1954 
AC (London Commonwealth Institute of Entomology 

e f 


„Other Countries 


Bulletin of the American Museum of Natural History Vol 10£ 
Article 2 Desmatochderinae a New Subfamily of Oreodonts B: 
Prof C Bertrand Schultz and Charles H Falkenbach (Contribution t 
the revision of the Oreodonts (Merycoidodontidae), Nr 6  Publicatio 
of the Frick Laboratory, Department of Mammals, The America) 
Museum of Natural History, in cooperation with the University 0o 
Nebraska State Museum ) Pp 143-250 Vol 105, Article 3 Lowe 
Leonardian Brachiopoda of the Sierra Diablo By Francis Greenougl 
Stehli Pp 257-358+ plates 17-27 175 dollars Title Page and Inde: 
to Vol 103, 1953-54 Pp wiu--465-469 ‘Title Page and Index t 
Vol 104, 1954 Pp vin--461-400 (New York American Museun 
of Natural History, 1954 ) [211 

Unesco Middle East Science Cooperation Office List of Seientitl: 
Papers published in the Middle East (Afghanistan, Cyprus, Egypt 
iran, Iraq, Israel, Lebanon, Pakistan, Sudan, Svria and Turkey) 
No 8 (December 1952) Pp 14-85 No 9 (December 1953) Pp 
1+74 No 10 (July 1954) Pp 14-74 (Cairo Unesco Science Coopera 
tion Office, 1952-1954 ) 211: 

Carnegie Institution of Washington Publication 603 Contribution 
to Embryology—Vol 35, Nos 231-241 Pp iv--2374-54 plates 
(Washington, DC — Carnegie Institution of Washington, 19054) E 
dollars, paper, 13 dollars, cloth 231: 

New Zealand Forest Service Forest Research Institute ‘ores 
Research Notes, Vol 1, No 11 Annual Report of the Forest Researel 
Institute for the year ended 31 March 1954 Pp 14-30 Vol 1, No 12 
Combined Taper and Volume Tables for Pseudostuga taxvfolra Rotorua 
Pinus nigra var calabrica, Rotorua, Pinus radvata, Rotorua By Q 
Duff Pp 14-39 (Wellington Government Printer, 1954 ) [311 

Scientific Reports of the Intian Agricultural Research Institut 
for the year ended 30th June 1952 Pp 1+108 (Delhi. Manager o 
Publications, 1054 ) 4 rupees, 2 annas, 6g 6d [311 

Verdffentlichungen des Fraunhofer Instituts Fneburg IB Sonnen 
Zirkular für die Monate Jul, August, September 1954 Pp 3€ 
(Freiburg im Breisgau — Fraunhofer Institut, 1054 ) [91r 

Report of the King Institute of Preventive Medicine, Guindy, fo 
the penod from ist April 1951 to 31st March 1952, and Report of th 
Government Analyst, Madras By Dr Y S Narayana Rao and Sn € 
Ds d Ayyar Pp 1194-2 (Madras Government TE 
1954 
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SINGER MICROMANIPULATORS 


(patent application 11559/43 Foreign patents pending) 


ROUGHING VALVE 


As described by Barer and Saunders-Singer, QJ MS, Vol. 
89, pp 439-74, Dec 1948 


TION VALVE 








Fully automatic and 
protected pumping plant 


for sequence pumping 


Send your enquiries to 


N.G.N. ELEGTRIGAL LIMITED 


WA NASSAU MILL PATRICROFT MANCHESTER 
TELEPHONE ECCLES 1643 
DESIGNERS & MANUFACTURERS OF HIGH VACUUM EQUIPMENT 





SINGER INSTRUMENT COMPANY LIMITED 
Fountain Court, 83 London Street, Reading, Berks, England 


Manufacturers also of the Singer Microdissectors 


























No known technique í 


J ITUR 
CX 
beyond its scope! 


Philips Stan: 
Flat Plate Camera 


i ana ea 


SOME SALIENT FEATURES 


e Always ready to switch on— Philips 
** sealed-off '* X-ray diffraction tubes with 
four mica-bery lium windows 
High intensity, great spectral purity 








PHILIPS PW.1010 
X-ray 
Diffraction 
Unit 





e Detachable, shockproof, rayproof shield 


* 4 rotatable 6-position filter discs and 4 
electro-magnetically operated shutters — 
one for each of 4. windows 


e Optimum stabilization of high tension and 
tube current 


è Smoothed direct voltage adjustable between 
10 kV and 54 kV 


e Can be operated without supervision 
52-page fully descriptive 


brochure available from *- 
e Any type of camera can be used 


[2] PH | LI PS E LE CT R l CAL LTD A product of N V. Phihps, Esndhoven Holland 
A ee O 


CENTURY HOUSE SHAFTESBURY AVENUE LONDON wcC2 (PXI 00624) 


è Gontometric recording with very accurate 
intensity measurements 





e Wassenberg technique 
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LECTURES AND COURSES 
BSc LONDON UNIVERSITY 


Courses of Study for Entrance, Intermediate 
Science, and the final BSc Examination (General 
or Special), are provided by UNIVERSITY 
CORRESPONDENCE COLLEGE, founded 1887 
Also for other London University Degrees and 
Diplomas, GCE (al Examining Bodies), 
Pharmaceutical Society Intermediate, etc The 
College, an Educational Trust, bas a staff of 
highly qualified Tutors Prospectus from Registrar 
(53), Burlington, House Cambridge 


UNIVERSITY OF LEEDS 
POSTGRADUATE SUMMER SCHOOL, 1955 
SEPTEMBER 5 to 16 
POLARIZATION MICROSCOPY AND 
OPTICAL CRYSTALLOGRAPHIC METHODS 
The course will deal with the theory and use 
of the polarizing microscope in chemistry and 
other branches of science and technology, and 
will consist largely of practical work The study 
of opaque materials by reflected polarized light 
and of fibres and biological material, will be in- 

cluded Tuition fee 15 guineas 

Details fiom the Secretary, Department of 
Adult Education and Extra-Mural Studies, The 
University, Leeds, 2 


OFFICIAL APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive unless he or she, or the employment, 
is excepted from the provisions of the Notification 
of Vacancies Order 1952 


TEES VALLEY WATER BOARD 


APPOINTMENT OF ASSISTANT CHEMIST 

Applications are invited for the post of Assıst- 
ant Chemist at a salary of £625 to £725 per annum 
(Grade APT III of the National salary scales) 
The work will involve both chemical and bacterio- 
logical ana'yses of water under the supervision of 
the chief chemist, and work outside the laboratory 
and in the field Applicants must hold a degree 
m chemistry of a British university and/or be 
Associates of the Royal Institute. of Chemistry 
Some knowledge of biology will be an advantage 
The successful applicant must devote his whole 
ume to the work of the Boatd and will be re- 
quired to pass a medical examination The ap- 
pointment will be subject to the provisions or the 
Local Government Superannuation Acts 

Applications, stating age qualifications and ex- 
perience, accompanied by three recent testimonials 
PE RE the undersigned not later than March 
31, 

T S R WINTER, MICE, AMIWE, 
Engmeer and General Manager 

Water Board Offices 

Corporation Road, Middlesbrough 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the post of Assıst- 
ant Lecturer or Lecturer in the Department of 
Zoology The initial salary for an Assistant Lec- 
turer will be £550 per annum The initial salary 
for a Lecturer will be within the range £650 to 
£800 per annum, according to qualifications and 
experience 

Applications, stating age, experience and aca- 
demic qual fications, together with the names of 
three referees, should be received not later than 
Aprl 2, 1955, by the undersigned, from whom 
further paruculars of the conditions of appoint- 


ment may be obtained 
STANLEY DUMBELL, 
Registrar 


BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


Assistant Technical Secretary (male or female) 
required in the Metallurgy Division at the 
Association's London offices — A general science 
degree or equivalent qualification 1s essential, but 
experience in metallurgical analysis, metallography 
or physical testing would be advantageous Duties 
will be mainly concerned with the organization of 
committees and conferences and will involve some 
travelling and haon with laboratories in Sheffield 
Starting salary up to £775 per annum, according 
to age qualifications and expenence Post is 
superenpuated under the FSSU 

Written applicatons only, quoting “* Assistant 
Technical Secretary," to the Personnel Officer, 
BISRA, 11 Park Lane, London, W 1 














BRITISH CAST IRON 
RESEARCH ASSOCIATION 


has vacancies on its Research Staff for men 
aged 22-35, qualified ın any of the follow- 
ing metallurgy, physics, chemistry, engm- 
eenng Experience in connection with ron- 
founding not essential An excellent avenue 
of approach 1s provided to a career in an 
enterprising industry The investigators are 
required for work on dephosphorization (in- 
volving considerations of ore beneficiation, 
blast furnace practice, top blowing, slag/ 
metal reaction, cupola operation, etc) 
solidification mechanisms melting furnace 


operation, graphite formation, mould/metal 
reactions, moulding sands, the properties of 
cast iron at elevated temperatures and other 


subjects Facilities are available for funda- 
mental and for applied work Ample op- 
portunity for travel, for continuous contact 
with industry, and ultimate employment 
within the industry The salaries will follow 
those of the Scientific Civil Service, and ap- 
pointments will normally be in the Scientific 
Officer (£445 to £815 per annum), Senior 
Scientific Officer (£935 to £1,090 per annum) 
and Principal Scientific Officer (£1,090 to 
£1 472 per annum) grades, but special quali- 
fications will receive consideration The 
Association 1s situated in the country, within 
easy reach of Birmingham and Redditch 
Superannuation 

Applications to the British Cast Iron 
Research Association, Alvechurch, Bum- 
ingham, giving age, qualifications and 
experience 





UNIVERSITY OF QUEENSLAND 


AUSTRALIA 

Applications are invited for the position of 
Lecturer (Grade I) in Chemical Engineering 
Salary £A 1275 to £A 1,450 per annum Appl- 
cants should hold a degree in chemical engineering 
(either an engineering or science degree ın chemi- 
cal engineering or an applied science degree in 
chemical engineering or industrial chemistry), or 
an equivalent degree, together with professional 
experience in the subject, particularly in design 
and related aspects The degree and experience 
qualifications should be sufficient for acceptance to 
corporate membership of the Institution of Chemi- 
cal Engineers — Applications close April 30 1955 

Further particulars are obtainable from the 
Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, WC1, or 


from the undersigned 
C PAGE HANIFY, 
Registrar 


UNIVERSITY OF SYDNEY 


AUSTRALIA 

Applications are invited for the position of 
Senior Lecturer m Physiology It is particularly 
desired that the successful applicant engage in Te- 
search in the fields of cardiovascular or respiratory 
physiology The salary for a Senior Lecturer 1s 
within the range of £A 1,500 to £A 1750 per 
annum, with annual increments of £A 50 The 
salary 1s subject to deductions under the State 
Superannuation Act The commencing salary will 
be fixed according to the qualifications and ex- 
perience of the successful applicant Finance 
available for home purchase under Staff Mem- 
ber’s Housing Scheme 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary Association of Universities of the British 
Commonwealth, 5 Gordon Square London, 
WC1_ The closing date for the receipt of appli- 
cations in London and Australia, ıs April 30, 1955 


TEA RESEARCH INSTITUTE OF 


EAST AFRICA 
PO BOX 91, KERICHO, KENYA 
CHEMIST 

Applications are invited for the appointment of 
Chemist Applicants should have an honours 
degree in chemistry (biochemistry or agricultural 
chemistry) of a British university, and some re- 
search experience Salary scale £700 by £75 to 
£1,750 A starting salary above the minimum 
may be offered to a candidate with suitable ex- 
perience Provident fund and free furnished 
quarters Home leave, six months after comple- 
tion of three years service 

Applications by ammai, giving the names of 
two professional and one personal referee should 
be sent to arrive before Apni 30, 1955 to the 
Director, from whom detailed information on 
conditions and duties are obtainable 








BELFAST EDUCATION 


COMMITTEE 
COLLEGE OF TECHNOLOGY 
Principal D H Alexander, OBE, MSc 
Wh Sch, MI Mech E, MI Mar E 

Applications are invited for the following r 
tions in College of Technology, Belfast (a) Se 
Lecturer in Chemistry, with special qualificat 
in inorganic and  Analyucal Chemistry 
Teacher of Chemistry (c) Teacher of Scie 
(d) Teacher of Mathematics The salary in « 
case will be in accordance with the scales 
down by the Ministry of Education for Norv 
Ireland for teachers in technica] insututions 
fixing the commencing pomt on the scale 
teachers, allowance will be made for prev 
teaching and industrial experience, in the k 
case up to a maximum of ten years 

Fuller particulars and form of application : 
be obtained from the Principal, College of T: 
nology Belfast, with whom completed applicat 
must be lodged not later than Friday Apri 


1955 
J STUART HAWN’ 
Director of Educat 


MAKERERE COLLEGE 
THE UNIVERSITY COLLEGE OF EAS] 
AFRICA 

Applications are invited for Chair of Chemi: 
Salary scale £2,000 by £100 to £2,100 per anu 
pomt of entry determined by qualifications 
experience Temporary cost of living allow: 
at present £162 per annum FSSU C 
allowance £50 per annum per child (maxin 
£150 per annum) Free passages for membe: 
staff and family (up to four adult passages) 
appointment, termination, and leave (three mo 
every two years) Rent according to quai 
provided, £45 to £85 per annum (including b 
furmture 

Applications (eight copies), giving full quali 
tions and experience and naming three referees 
be received by April 12, by Secretary In 
University Council for Bagher Educanon Overs 
1 Gordon Square, London, W Cl, from wk 
further particulars may be obtamed 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the post of Lectt 
in the Department of Mechanical Engineer. 
The duties of the Lecturer will be mamly 
teaching of Engineering Design and Drawing . 
candidates for the post should have a good de; 
im engineering and some industrial experie: 
Experience in engineering design is desirable 
not essental The initial salary will be within 
range £650 to £1,350 per annum, according 
qualifications and experience 

Applications, stating age, qualifications and 
perience, together with the names of tl 
referees, should be received not later than A 
13, 1955, by the undersigned, from whom fur 
particulars of the conditions of appointment 1 





be obtained 
STANLEY DUMBEL! 
Regis! 
CITY OF CARDIFF EDUCATIO 
COMMITTEE 
COLLEGE OF TECHNOLOGY AND 
COMMERCE 
Principal Dr A Harvey, BSc, F Inst P 


Applications are invited for the post of H 
of the Department of Chemistry and Biol 
Applicants should have appropriate academic 
industria qualifications The salary will be 
accordance with Grade HI of the Burnham 
port, 1€, £1,215 by £25 to £1,365 The succ 
ful candidate will be required to take up c 
on September 1, 1955 J 

Forms of application and further particu 
may be obtamed from the undersigned on rec 
of a stamped addressed foolscap envelope 
should be returned as soon as possible ~ 

ROBERT E PRESSWOOL 

Director of Educat: 
City Hall, 
Cardiff 


NORTHERN POLYTECHNIC 


HOLLOWAY, LONDON, N7 
The Governing Body invite immediate appl 
tions for appointment in September as Lectt 
in Physics to teach up to BSc special deg 
standard Facilities are available for reseai 
Salary scale (men) £965 by £25 to £l, 
(women) £772 by £20 to £852, plus Lom 
allowance 
Form of application, together with full part 
lars, will be forwarded on receipt of a stamr 
addressed foolscap envelope 
R H CURRELL, ASAA 
Ch 
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INIVERSITY OF ABERDEEN 


plications are invited for the following posts 
n Department of Natural Philosophy Lec- 
hip in Expermmental Physics, salary scale (c) 
) Two Lectureships in Electronics, one on 
y scale (c) or (b), the second on salary scale 
Revised salary scales (c) £1,350 to £1,550 
nnum , (b) £950 to £1,350 per annum, (a) 
to £950 per annum Assistantships in Ex- 
jental Physics, Theoretical Physics, and 
romes, on revised salary scale £550 to £650 
innum Appointment as Assistant renewable 
hree to five years, with possibility of appoint- 
as Lecturer 1f vacancy occurs or if of ex- 
anal ment (2) In Department of Agricul- 
Lectureship in Agriculture Qualifications 
red in Agricultural Engineering with special 
znce to farm equipment and surveying 
y on revised scale (a), £650 per annum, rising 
i50 per annum All posts carry FSS U and 
ren's allowance, :mnittal placing according to 
fications and experience, part of removal 
ases refunded 
plications (eight. copies for Lectureships, two 
s for Assistantships), should be lodged not 
than Apri 15, 1955, with the undersigned, 
whom forms of application and conditions 
ppointment should be obtained Applicants 
de the British Isles may submit one copy 


W S ANGUS, 
Secretary 
ersity of Aberdeen 


BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


aduate with honours degree in chemistry or 
llurgy required to undertake research in the 
ods of preventing corrosion of iron and steel 
work will involve development of laboratory 
ods of testing in parallel with the conduct 
xposure tests at a number of corrosion 
ms Starting salary up to £750 per annum, 
:ding to age, qualifications and experience 
post 1s superannuated under the FSSU 
tion London 

ritten applications only, quoting * Corrosion " 
he Personnel Officer, BISRA, 11 Park 

London, W 1 


NIVERSITY OF NOTTINGHAM 


DEPARTMENT OF METALLURGY 
boratory Technician required, whose main 
s will be to take charge of Metallurgical 
s, and to prepare samples for laboratory 
2s Candidates should have some knowledge 
jemistry and also experience in general work- 
practice Salary within the scale £340 to 
according to qualifications and experience 
ton scheme 
ritten applications to the Registrar, Notting- 
University, a$ soon as possible 


JIVERSITY OF MANCHESTER 


plications are invited for the post of Lecturer 
tophysics The post ts newly established and 
cants should have had experience 1n Electron 
3scopy Salary on a scale £650 by £50 to 
0 per annum, initial] salary according to 
fications and experience Membership of 
U and children’s allowance scheme 

plications should be sent not later than 
. 11, 1955 to the Remstrar, the University, 
shester 13, from whom further particulars 
forms of application may be obtained 


INTRAL RESEARCH ESTABLISHMENT, 
3nal Coal Board (at Isleworth, Middlesex), 
* appitcations for superannuable appointments 
*hysicists or Mechanical Engineers to lead 
S being formed for the invesugation of the 
ucal processes of coal winning A detailed 
7 of the fundamental principles of the mech- 
il breaking of coal from the seam will form 
mitial attack which will be expected to lead 
aprovements in existing methods and the de- 
sment of new techniques This work will be 
ed out in the laboratory im the formative 
s but underground tests will be made as re- 
:d to confirm the validity of the conclusions 
orking conditions Candidates should have 
od honours degree ım physics or mechanical 
ieermg, considerable experience in research, 
possess scientific originality and imitiative 
ointments will be as Scientist Grade I, scale 
50 by £40 to £1,350 thence by range to £1,550 
2), London location allowance of £82 mini- 
1 rising to £100 at the maximum, is payable in 
ton--Wrte, giving full partculars (m 
nological order}, of age, education, qualhfica- 
; and experience (with dates), to National 
: Board, Establishments (Personnel), Hobart 
se, Grosvenor Place, London, S W 1, marking 
lope TT/943 Original testrmonrals should 
be forwarded Closing date April 18, 1955 
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THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks, re- 
quires a number of Design Engineers to lead 
groups of engineers engaged upon the design 
and development of mechanical engineering 
requirements Applicants should possess a 
degree, preferably with honours, in mech- 
anical engineering, and have served an en- 
gineering apprenticeship, or have had con- 
siderable workshop experience They should 
haye had a number of years’ experience in 
mechanical design, and have been in control 
of complete provects, carrying them through 
to the final stage A high standard of tech- 


mical judgment is essential and ininative, 


drive and adarzability are required The 
salary will be up to £1,500 per annum, 
according to qualifications and expenence 
The successful aoplicants will be required to 
join the Authonty's Principal Superannua- 
tion Scheme and contribute 6 per cent of 
salary Housing will be available within a 
reasonable period for married officers who 
live outside the radius of the Establishment’s 
transport facilites ——Application form from 
Senor Recruitment Officer, AWRE, 
Aldermaston, Berks Quote Ref WGE/ 
555/34 


CITY OF CARDIFF EDUCATION 


COMMITTEE 
COLLEGE OF TECHNOLOGY AND 
COMMERCE 


Principal Dr A Harvey 
Applications are invited for the post of Lecturer 
ın Mechanical Engimeezimng For this post an 
honours graduate who can offer mechanical en- 
gineering design would be preferred Other sub- 
jects offered should be stated The salary payable 
will be ın accordance wihh the current Burnham 
Po eg Report, viz, Lecturer £965 by £25 to 
Application forms, together with further par- 
tculars, may be obtained from the undersigned 
on receipt of a s:amped, addressed foolscap en- 
velope and shoul be returned by April 5, 1955 
ROBERT E PRESSWOOD, 

Director of Education 

City Hall, 

Cardiff 


UNIVERSITY OF BIRMINGHAM 
FACULTY OF MEDICINE 
APPOINTMZNT OF LECTURER IN 
BACTERIOLOGY 

Applications are invited from science graduates 
of British universities for a Lectureship (Grade 
IID in the Department of Bacteriology at a com- 
mencing salary of £550 a year Applicants should 
have either a degree in bacteriology or a degree 
in which bacteriology was the principal subject, a 
preference will be given to those who hold 
an honours degres in bacteriology 

Applications (four copies) should reach the 
Assistant Registrar of the Medical School, Birm- 
ingham, 15, not later than April 2, 1955 Further 
particulars may be obtained from the undersigned 

G L BARNES, 
Secretary 





The University, 
Birmingham, 


HUDDERSFIELD TECHNICAL 


COLLEGE 
Principal Dr W E Scott, MBE 

Required for September 1, 1955, a Grade “ B" 
Assistant in Chemistry Applicants must have 
graduate or AR I C qualifications Burham scale, 
viz (men) £585 by £25 to £880 per annum, 
(women) £523 by £20 to £703 per annum, plus 
allowances for first- or second-class honours de- 
gree and traming Industrial experience will be 
considered in fixmg the starting salary 

Forms and further particulars obtainable from 
the Principal, Technical College, Queen Street 
South, Huddersfield, to whom applications should 
be returned as soon as possible 

H GRAY, 


Chef Education Officer 


15 
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NEW ZEALAND DEPARTMENT 
OF AGRICULTURE 


Applications are invited from suitably qualified 
persons to fill the undermentioned vacancies in 
New Zealand Vacancy 331, Veterinary Research 
Officers, Animal Research Station, Wallaceville 
(Ref 3/4/28) Commencing remuneration. ac- 
cording to qualifications and experience within 
salary range £N Z915 and £NZ 1,220 per 
annum Applicants should be graduates in 
Vetermary Science Duties include diagnostic 
work on animal diseases Vacancy 332, Techm- 
cian, Animal Research Station, Wallaceville (Ref 
3/4/40) Commencing remuneration within salary 
range £N Z 745 to EN Z 850 per annum, accord- 
ing to qualifications and experience Applicants 
should have had experience in veterinary diag- 
nostic work, together with Associateship of the 
Science Technologists’ Association, or equivalent 
Duues will include the diagnosis of poultry 
diseases 

Apphceation forms, together with further in- 
formation and conditions of appomtment, may 
be obtained on request from the High Commis- 
sioner for New Zealand, 415 Strand, London, 
W C2, quoting reference numbers as above and 
mentioning this paper Completed applications mm 
duplicate, accompanied by copies only (also in 
duplicate), of two recent testimonials, to be lodged 
not later than April 8, 1955 


UNIVERSITY OF BIRMINGHAM 
FACULTY OF SCIENCE 
CHAIR OF ELECTRICAL ENGINEERING 
The Council invites applications for the Chair 
of Electrical Engineering at a salary not less than 
£2,400 per annum It 1s desired that the success- 
ful applicant should take up his duties not later 
than October 1, 1955 
Three copies of the application, together with 
the names of three referees, should be sent before 
April 16, 1955, to the Registrar, The University, 
Edgbaston, Birmingham, 15 Further paruculars 
may be obtained from the undersigned 
G L BARNES 
Secretary 





The Unversity, 
Birmingham, 15 


ROYAL FREE HOSPITAL 
BIOCHEMIST NON-MEDICAL IN 
DEPARTMENT OF CHEMICAL PATHOLOGY 
Applications are invited from science graduates 
for the post of Biochemist, non-medical (basic 
grade, Whitley Scale) in the Department of 
Chemical Pathology Commencing salary £585, 
plus London weighting Previous experience of 
hospital biochemistry or of bio-assay methods 15 
desirable, and there will be opportunity for 

original work 

Applicants should send by April 1, 1955, details 
of qualifications and experience, with the names 
of two referees, to the Secretary, Royal Free 
Hospital, London, W C1, from whom further 
particulars can be obtained 


TEMPORARY POSTS FOR 
GEOLOGISTS 


The Minister for Industry and Commerce :s pre- 
pared to engage graduate geologists for temporary 
duties during the summer months of 1955 Geo- 
logists applying should have had two seasons’ field 
exper ence in Ireland 

Full details may be obtained from" the Secretary, 
Department of Industry and Commerce, Kildare 


Street, Dublin 
D P SHANAGHER, 
Secretary 





Dept of Industry and Commerce 


THE UNITED KINGDOM ATOMIC 
Energy Authonty has vacancies for Physicists 
Grades I and II in the Research and Development 
Branch at Risley for liaison with the research and 
development laboratories and investigatuon of 
research requirements in the general fields of 
physics, reactor technology and physical metal- 
lurgy A sound general education 1n physics, both 
classical and nuclear, laboratory or industrial 
experi.nce and a willingness to work in a closely 
kmt organizaton of engineers, scientists and 
mathematicians are needed The senior posts may 
carry responsibility for the work of a small 
section 

Qualifications 
or equivalent 

Salaries 


An honours degree in physics, 


Grade I £1,425 to £1,620 
Grade II, £1,065 to £1 370 

The successful candidates will be required to 
jom the Authority’s contributory pension scheme 
Applications to UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, Industrial Group Head- 
quarters, PO Box 19, Risley, Warrington, 
quoting 837 
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COLLEGE OF TECHNOLOGY 


BIRMINGHAM 
DEPARTMENT OF METALLURGY 
Applications are invited for the following post 
Senior Lecturer to be responsible for teaching 
advanced physical metallurgy to honours B Sc 
(metallurgy) and AIM standards and to partic - 
Pate in the postgraduate and research work of the 
Department Candidates should have at least an 
honours degree in metallurgy of a Brrush univer- 
Suy Or equivalent together with substantial ex- 
perrence in research or industry Teaching ex- 
perience is desirable nnd a specialized knowledge 
of physical metallurgy is essenuo! Salary will be 
in accordance with the. Burnbam (Further Educa- 
uon) Scale for Senior Lecturers (men £1065 by 
£25 to £1215)  Appomtment 10 date from 

September 1, 1955 

Further paruculars and form of application may 
be obtained [rom the Registrar, College of Tech- 
nology Suffolk Street Birmingham, | and com- 
pleted forms should be returned to him not Jater 
than two weeks after the appearance of this 


adverusement 
K R PILLING 
Clerk to the Governing Body 


WEST OF SCOTLAND 
AGRICULTURAL COLLEGE 


The Governors invite nppheauons for the post 
of Assistant Veterinary Investigation Officer 
Candidates must be Members of the Royal College 
of Vetermary Surgeons and have experience of 
genera] veterinary practice among form animals 
and preferably laboratory experience Salary 
scale (including pay addition etc) A VIO (pro- 
vincinl) £648 (age 25) rising to £1,150 On entry 
to the scale one ;ncrement will be given for each 
year of age over 25 up to oge 32 

Forms of application and further particulars 
moy be obtained from the undersigned, with 
whom applications should be lodged not Jater than 
April 9, 1955 

N B BAIN, 


Secretary 
6 Blythswood Square, 
Glasgow C2 


UNIVERSITY OF LEEDS 
DEPARTMENT OF MECHANICAL 
ENGINEERING 
Applicauons are invited for appointment ns 
Lecturer or Assistant Lecturer in Mechanical En- 
@inecring the salary scales nre at present under 
review but are expected to be such as to enable 
4n appointment to be made on the scale £650 by 
£50 to £1 350 a year for a Lecturer or within the 
range £550 to £650 for an Assistant Lecturer 

according to age qualifications and experience 

Applicauions (three copies), stating date of birth 
qualifications and experience together with the 
names of three referees should reach the 
Registrar the University, Leeds, 2 (from whom 
further paruculars may be obtained) not later 
than April 11 1955 


UNIVERSITY COLLEGE OF 
SWANSEA 


Applicauons are invited for either an Assistant 
Lectureship or a Lectureship in the Department 
of Chemistry — Candidates. should be physical 
chemusts with special interests in infra-red spectro 
scopy Salary scales Assistant Lecturer £450 by 
£50 to £550 per annum Lecturer £550 by £50 to 
£1,100 per annum Salary scales under review 
Commencing salary m each case will be nt a 
point on the appropriate scale according to quali- 
fications and experience Membership of F S S U 
and childrens allowance scheme 

Further particulars may be obtained from the 
Remstrar — University College Singleton Park 
Swansea to whom applications must be sent by 
Wednesday April 6 1955 


MINISTRY OF SUPPLY NATIONAL GAS 
Turbine Establishment near Farnborough Hants, 
requires Experimental Officers and Assistant Ex- 
perimental Officers for problems of combustion 
heat transfer acrodynamics projects and per- 
formonce instrumentation and applicauon of elec- 
tonics im gas turbine research — Qualifications, 
fugber school ceruficate (science) or equivalent, 
but possession of a degree or higher national cer- 
uficute in an appropriate subject may be an ad- 
vantage for many of the posts A limited number 
of houses become available from time to time 
for successful candidates, if morred Salary 
range Experimental Officer (minimum age 26) 
£715 to £880 Assistant Experimental Officer 
£288 10s (age 18) to £640 Women somewhat 
less Application forms from Ministry of Labour 
and National Service Technical and Scientific 
Register (K) 26 King Street London SW 1 
quoting C 146/5A — Closing date April 9 1955 





UNIVERSITY OF GLASGOW 
LECTURESHIPS IN EXPERIMENTAL 
OR THEORETICAL PHYSICS 

Applicauons are invited for Lectureships in Ex- 
perimental or Theoretical Physics Salary scale 
Lecturer £650 by £50 to £1 350, Senior Lecturer 
£1400 by £50 10 £1650 Grade of appointment 
and inia] salary according to experience and 
qualificauons FSSU_ and family allowance 
benefits Successful applicants will be expected to 
prosecute experimental or theoretical research in 
nuclear physics in addition to teaching duties 

Applications (Give copies) :ncluding the names 
of wo referces should be lodged nat Inter than 
April 30 1955 with the undersigned from whom 
further particulars may be obtained 

ROBT T HUTCHESON 
Secretary of University Court 


UNIVERSITY OF MANCHESTER 


Applications are invited for the post of Lecturer 
in Chemistry Preference will be given to candi- 
dates with research experience in polymer science 
Salary on a scale £650 by £50 to £1350 per 
annum , mtm) salary according to qualifications 
and experience Membership of FSSU and 
children’s sllowance scheme 

Appheations should be sent nor later than 
Apri 9 1955, to the Registrar the Umversity 
Manchester 13, from whom forms of application 
and further particulars may be obtained 





THE UNITED KINGDOM ATOMIC 
Energy Authority, Aldermaston, Berks re- 
quire a Semor Scientific Officer or Sensor 
Experimenta! Officer to assist im the 
scientific planmng of overseas trials of 
atomic weapons The duties involve co- 
ordination of the screnufic effort of each 
Parucipaling group, and require a full 
scientific appreciation of all aspects of the 
mals This will include liaison. with Service 
and Civil Departments Minimum qualifica- 
uon for the Senior Scientific Officer post is 
a first- or second-class honours degree in 
science Applicants for a Sentor Experimental 
Officer post should be at least 35 years of 
age and possess higher school certificate 
(science), but a pass degree preferably in 
physics would be advantageous The salary 
scales are Senior Scienufic Officer, £1 040 
to £1205 (male) per annum and Senior 
Experimental Officer £1 090 10 £1 285 (male) 
per annum su ul applicant will 
be required to join the Authority’s Principal 
Superannuation Scheme and contribute 6 per 
cent of salary Housing will be available 
within a reasonable period for married 
officers who live outside the radius of the 
Establishment s transport facilities —Appli- 
caton form from Senior Recruitment 
Officer AWRE __ Aldermaston, Berks 
Quote Ref 531/ WGE/34 


LONDON TRANSPORT INVITE APPLICA- 
uons from chemists for post in Central Labors- 
tory, Ctuswick Candidates should possess first- 
or good second-class honours degree or equivalent 
qualification The post calls for considerable ex- 
perience in general analyucal work ond ;n the 
rapid investigation of day-to-day problems , ability 
to prepare reports ond to draft materia] specifica- 
uons is also necessary Salary range £875 per 
annum to £965 per annum, with prospects of ad- 
vancement to £1035 per annum Certain free 
travel fncihues, medical examunauon contribu- 
tory superannuntion scheme after probation — 
Applications to Staff Officer (F/EV 528), London 
Transport 55 Broadway, SW 1 For acknow- 
ledgement enclose addressed envelope 


ROYAL AGRICULTURAL COLLEGE 
Cirencester invite. applications for the post of 
Assistant Lecturer in Agricultura] Botany [rom 
honours graduntes in agricultural bowny, ond 
from those expecting to graduate this summer 
Candidates should have special interests in plant 
pathology Salary in the range £500 by £25 to 
£750 The post will be superannuated under the 
Federated Superannuation System for Universities 
baal paruculars may be obtained from the 

jursar 


ORGANIC CHEMIST REQUIRED AT ONCE 
to assist in the investgation of .he structure of 
certain hormone-like substances of plant origin 
Experience m the structural chemusuy of natural 
products desirable — Appointment for one year in 
first mstance to £750 according to 
qualifications —Applicauons, with the names of 
two referees to the Secretary National Institute 
for Research in Dairying Shinfield, Rending, 
within a fortnight of the appearance of this notice 
Quote reference 55/5 





McMASTER UNIVERSITY 
DEPARTMENT OF PHYSICS 
GRADUATE ASSISTANTSHIPS 

Applications are invited for part-time tea 
and research assistantships in the Depürtmei 
Physics McMaster University from persons c 
Red to register in courses lending to the À 
and Ph D degrees — Assistaniships normally | 
a yearly stipend of $1450 to $1850 — Assis 
are required to devote 10 to 12 hours per wet 
duties during the academic session (Octobe 
April inclusive) std nre able to devote full-tn 
their research. during the summer — Researc 
in progress in the following fields Theor 
Molecular Spectra F R Britton Atomic 
Determmations H E Duckworth Cosmic | 
F Gulbis, Bein and Gamma Spectroscopy, M 
Johns, Microwave Diflracion A B Me 
Sold State H E Petch Theoretrcal Nu 
Physics M A Preston Fission Yields and 
topic Abundances H G Thode 

Interested persons should write to Dr H 
Duckworth, Department of Physics Ham 
Caters: McMaster University, Hamilton, Ont 

a 


ROYAL TECHNICAL COLLEC 
GLASGOW 
(in Affilinion with-the University) 

Applications are invited for Two Lecture: 
m Mathemaucs In addition to classes 
students of Engineering working for the | 
degree of Glasgow University and the Cc 
Associatestup, the Mathemnucs Department 
vides classes of honours degree standard let 
to the Assocatestip of the Royal Tech 
College in Applied Mathemntics A postgrat 
course in applied mathemaucs i5 to be offert 
1955-56 Applicants for the Lectureship sh 
have a research interest m spplied mathem 
preferably sm fluid dynamics Salaries will b 
the scale £650 by £50 to £1350, with fo 
allowances and superonnuation the sin 
salaries being dependent on qualification 

Forms of application can be had from the 
retary of the College 


FARNBOROUGH HANTS ROYAL / 
craft Establishment Technical College (selec 
requires Assistant Lecturer to teach Pure 
Applied Mathematics and Physics up to get 
certificate of education advanced level to syllat 
of new Associated Examining Board and ca 
dates will also be expected to assis; with t 
subjects in national certificate and other cou 
Candidates should hold a university degret 
equivalent quabficauon and preferably have 
some teaching and/or industrial expert 
Salary payable in accordance with Burnham <$ 
for Assistants Grade A £450 by £18 to £725 
allowances for qualifications (£90 for a 1 
honours degree) and experience (£18 for : 
year's experience) The appointment is subje 
the Teachers Superannuation Acts —Details 
forms from Principal to whom completed fi 
must be returned within fourteen days of 
notce 


ROYAL MILITARY ACADEMY, SA 
hurst Lecturers and Senior Lecturers The 
Service Commissioners invite applications 
men for three short service posts (8) Lector: 
Modern Subjects, (b) Lecturer or Senor Lec 
in Mathematics (c) Lecturer or Senor Lec 
in Science For posts (b) and (c), age and 
perience will be considered in making senior 
porntments Candidates must have (or obtai 
Summer 1955) an appropriate degree (at 
second-class honours) or equivalent Age at 
21 years on August 1, 1955 Candidates sek 
wil be considered for permanent posts when 
become available Inclusive Salary Scales St 
Lecturer £920 to £1195, Lecturer £462 to 1 
Sarung salary above minimum in approved c 
Successful candidates expected to take up dut 
September 1955 —Further paruculars and a 
canon forms from Secretary Civil. Service. € 
misson Burlington Gardens, London, ` 
quoung No 4434/55 Applicauon forms mu: 
returned by March 31, 1955 


BRITISH EMPIRE CANCER CAMPA 
mvites applications from suitably qualified Bi 
subjects for Exchange Fellowships in cancer 
Search dunng 1955-56 Fellowships are of 
year's tenure in. North America st a super: 
$4000 per annum which will be paid by 
Nauonal Cancer Institute of Canada to Fel 
proceeding to Canada and by the Amer 
Cancer Society to Fellows proceeding to 
United. States Travelling expenses to and 1 
centre of work will be borne by the Camp: 
The closing date for the receipt of applicat 
is March 31 1955 —For further particulars 
application forms apply to the Secretary Gen 
Brush Empire Cancer Campaign tl Grosv 
Crescent Hyde Park Corner London SW 1 


March 19, 1955 





IMPERIAL COLLEGE 
DEPARTMENT OF ELECTRICAL 
ENGINEERING 
dplications are invited for two Lectureships 
| October 1, 1955 Candidates should possess 
od honours degree in electrical engineering 
preferably have completed a graduate appren- 
hip or have had similar industrial experience 
zy within range £700 by £50 to £1,000 and up- 
ls, according to qualifications and experience, 
FSSU and family allowances Duties will 
de undergraduate and postgraduate teaching 
the undertaking of research 
»phcations, stating age, academic qualifica- 
and experience, with the names of two 
ees, should reach the Head of Department, 
aial College, London, SW 7, by April 18, 





ANIMAL HEALTH TRUST 


»phentions are invited for the post of Director 
1€ Trust's Farm Livestock Research Station, 
b ıs being developed at Stock, Essex Veter- 
' qualifications essential, good degree in 
ce desirable Salary within the range £1,750 
100 to £2,250 per annum Federated Super- 
ation System for Universities 

rther particulars from the Scientific Director, 
Animal Health Trust 14 Ashley Place, West- 
ter, London, SW 1 Latest date for receipt 
pplications, April 18, 1955 


UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 


yplications are invited for the post of Assıst- 
Lecturer in Physics Salary in the scale £600 
25 to £650 per annum, with FSSU and 
ren's allowances 

yplication forms, in duplicate, should reach 
Registrar, The College, Keele, Staffs, from 
n further particulars and application forms 
be obtained, not later than May 1 1955 


NIVERSITY OF NOTTINGHAM 


LECTURER IN METALLURGY 

yplications are invited. for the appointment 
Lecturer in Metallurgy Candidates should 
a good honours degree in metallurgy and 
'rably also works experience Salary 1mmedi- 
ippointment in the range £650 to £1,050, with 
ble advancement to £1,350, superannuation 
erated Superannuation System for Unuiversi- 
and family allowance 

mditions of appointment and form of applica- 


from the undersigned 
H PICKBOURNE, 
Registrar 


ETALLURGIST REQUIRED TO JOIN A 
engaged on research into the manufacture 
Properties of wrought metals and alloys, at 
Metal Working Laboratories of the British 
and Steel Research Association in Sheffield 
jcants, aged 22 to 26, should have good de- 
be keenly interested in research and willing 
urther their knowledge of metallurgy and 
l physics as applied to the plasticity of metals 
mencing salary up to £750 per annum, de- 
ing on age and qualifications Post ıs super- 
ated under the F S S U —Written applications 
quoting ''Metal Working," to Personnel 
or, BISR A , I1 Park Lane, London, W 1 


‘,BORATORY TECHNICIAN GENERAL 
chemical laboratory experience essential 
* botanical experience an advantage Salary 
2vised scale for university technicians £340 
M5 bar to £480, point of entry depending on 
fications and experience —Apply to Professor 
ony, The University Edgbaston  Birm ng- 











\TIONAL INSTITUTE FOR RESEARCH 
Jairying requires an Assistant Experimental 
èr (female) as Personal Assistant to Head of 
ology Department Degree in biological 
ce or equivalent qualification, and good secre- 
| qualifications essential Commencing salary 
tding to age in scale, £3824 (age 21) to £4824 
26 or over on entry) to £540 (maximum), 
superannuation —Applications with names 
wo referees, to reach Secretary of the Insti- 
Shinfield, Reading, within one week Quote 
erce 55/6 


JST-DOCTORAL FELLOWSHIP AVAIL- 
for a physicist or physical chemist to work 
the physico-chemical properties of aerosols 
appointment will commence as soon as pos- 
, and in any case not later than September 
)55 The value of the Fellowship 1s £700 per 
im, and the appointment which will be made 
one year in the first instance, wil be renew- 
—Applications to The Clerk to the Governors, 
ərsea — Polytechnic, Battersea Park Road, 
lon, S'W 11 
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UNIVERSITY OF ST ANDREWS 


The University Court invites. applications. for 
the Char of Botany in the University The Pro- 
fessor will be a member of the United. College of 
St Salvator and St Leonard St Andrews The 
salary attached to the Chair is £2,200 per annum, 
plus FSSU and family allowances A grant to- 
wards expenses of removal may be made 

Applications (30 copies), including the names of 
three referees, must be submitted by April 30, 
1955, to the undersigned, from whom further 
particulars may be obtained 

D M DEVINE, 


Joint Clerk to the University Court 


UNIVERSITY OF SHEFFIELD 


Applications are invited for a post of Lecturer 
or Assistant Lecturer imn Chemistry with special 
interest 1n. Organic Chemistry, to begin duties on 
October 1, 1955 Salary scales Lecturer, £650 
by £50 to £1,350, Assistant Lecturer, £550 by £50 
to £650, with FSSU provision and family 
allowance [Initial salary according to qualifica- 
tions and experience 

Further particulars should be obtained from the 
Registrar, to whom applications (three copies), 
should be sent by April 23, 1955 


BECC RESEARCH UNIT IN 


RADIOBIOLOGY 
MOUNT VERNON HOSPITAL 
NORTHWOOD, MIDDLESEX 
Qualified Laboratory Technician required, to 
assist 1n care of animals and in biological experi- 
ments, and to prepare specimens for microscopical 
examination A knowledge of photography an 
advantage Appointment in Technician grade 
Applications, with names of three referees to 
the Director 


ROYAL FREE HOSPITAL 


Technician required in carly April for work in 
the Chemical Pathology Depurtment and Diabetic 
Research Laboratory Applicants should hold the 
AIMLT (chemical pathology) or equivalent 
qualification , previous experience of clinical bio- 
chemical work would be an advantage There are 
facilities for original research 

Applications, with full particulars to Secretary 
to the Board of Governors, Royal Free Hospital, 
Gray's Inn Road, W C1 


GRADUATES OF UNIVERSITIES OR PRO- 
fessional institutions in engineering or physics re- 
quired for research 1n high frequency light current 
engineering, use of electrical equipment in in- 
flammable atmospheres, electrical space and water 
heating Permanent employment qualifies for 
FSSU or equivalent pension scheme — Starting 
salary £500 to £750, according to qualifications — 
Applications to be addressed to the Director, 
Electrical Research Association, 5 Wadsworth 
Road Greenford, Middlesex 


DSIR REQUIRE THREE SCIENTIFIC 
Officers for scientific administration at London 
Headquarters Qualifications first- or second- 
class honours degree in a scientific subject, with 
interest in administration. and organization of 
scientific research Some industrial experience 
and interest ın personal contacts would be advan- 
tageous Inclusive annual remuneration for a 
454-hour week, £532 to £955 (men), £532 to £842 
(women) Prospects of establishment 1f under 28 
—Application forms from Ministry of Labour and 
National Service, Technical and Scientific Register 
(K), 26 King Street, London, S W 1, quoting 
A67/5A Closing date April 2, 1955 











BRITISH ELECTRICITY AUTHORITY, RE- 


search Laboratories Leatherhead, require 
Metallurgists Candidates should have a univer- 
sity degree or equivalent qualification in 
metallurgy and preference will be given to those 
with experience in the behaviour of metals at high 
temperatures Salary NJ B Grade 1, £1,100 to 
£1450 per annum or NJB Grade 2 £925 to 
£1,275 per annum, in accordance with qualifi- 
cations and experience —Applications, stating age, 
present position and salary and giving full details 
of qualifications and experience to D Moffat, 
Director of Establishments, Winsley Street, 
Loidon, W 1, by March 31, 1955 Quote Ref 
AE 579 


THE FULMER RESEARCH INSTITUTE HAS 
two vacancies for supervisory staff, starting salary 
from £1,500 to £2,000 per annum, according to 
age and experience Candidates should have good 
degrees preferably doctorates one in metallurgy 
and the other in physics, with experience of 
carrying out and directing research Posts are 
permanent after one year’s probation and pension- 
able at not less than half the maximum salaries 
—Apply in writing to the Director, Fulmer Re- 
search Institute, Stoke Poges, Bucks 


COLLEGE OF ARTS AND SCIENCE 


BAGHDAD, IRAQ 
Applications are invited for a Sentor Lecturer 
in Geology, specializing in Stratigraphy-Palae- 
ontology, to take up duties on or before October 
1, 1955 Salary scale ID 1,400 to ID 2,400 
per annum, depending on qualifications, plus a 
cost of living allowance ranging from I D 120 to 
J D 168 per annum The Government contributes 
10 per cent and the employee 5 per cent of his 
salary to the Provident Fund The Iraq Govern- 
ment offers a contract for one year in the first 
instance, renewable by mutual agreement annually 
Passages for applicant, wife and up to two 
children are paid at beginning and end of 
contract 
Further information may be obtained from 
Dr A A Dun, Dean Applications should be 
sent by airmail to the Dean - 


UNIVERSITY OF TORONTO 
DEPARTMENT OF PHYSICS 
OPENINGS IN GEOPHYSICS 

A lecturer in exploration geophysics 1s required 
in the Department of Physics, University of 
Toronto Salary $4,000 Acquaintance with gravi- 
metric, electromagnetic and seismic instruments 
essential, field experience desirable Appointment 
to commence September 1, 1955 

Applications are also invited for a Research 
Fellowship made available through funds given 


to the university jointly by the California 
Standard Company and California Research 
Corporation, stipend $1,800, open to students 


with good standing in physics and preferably with 
some knowledge of geology The research may 
be either in the field of exploration geophysics oi 
in physics of the earth 

Apply to Professor W H Watson, McLennan 
Laboratory, University of Toronto, Toronto 5 
Canada 


UNIVERSITY OF CAMBRIDGE 


Applications are invited for an Assistant Curator 
of Invertebrates 1n the Museum of Zoology The 
person appointed will be expected to take office 
from October 1, 1955 An honours degree in 
some branch of Natural Science including Zoology 
is essential Museum experience, though not 
essential, will be considered an advantage The 
imital salary 1s expected to be of the order of 
£750 a year, rising by annual increments of £25 
to £1,050 a year 

Full particulars can be obtained from Dr A S 
Watt, Botany Department, Downing Street, Cam- 
bridge, to whom applicauons (ten copies) and 
the names and addresses of not more than three 
referees should be sent, to reach him not later 
than May 1 1955 


HM OVERSEA CIVIL SERVICE 


Permanent and pensionable vacancies at present 
exsst for Land Surveyors in the Survey Depart- 
ments of the following territories East Africa 
Tanganyika West Africa Federal and Northern 
Regions of Nigeria, Sierra Leone There are also 
vacancies in the Directorate of Colonial Surveys 
Qualifications are (1) (a) a degree (preferably with 
honours) in engineering, mathematics, physical 
science, or geography and (b) intermediate 
RICS (Land Surveying Section) or exemption 
therefrom (u) Professional Associatesmip of 
RICS (Land Surveying Section) (u) Licence 
to practice as a Land Surveyor in Canada, 
Australia, New Zealand or South Africa Final- 
year honours men who take their degree examina- 
tion in 1955 may also apply Post-selection train- 
ing up to mtermediate RICS standard would 
be given to such candidates 

Candidates should write, giving brief details of 
age qualifications and experience, to the Director 
of Recruitment, Colonial Office Oversea Service 
Division Sanctuary Buildings, Great Smith Street, 
London, S W 1 (quoting reference BCD 428/03) 
for further details of terms and conditions of 
service 


pl id 

LABORATORY TECHNICIAN WITH EX- 
perience of food and toxicological analysis, re- 
quired for University of Edinburgh Department of 
Veterinary Hygiene and Preventive Medicine 
Salary scale £340 by £15 to £415 bar £440 by £20 
to £480 per annum —Applications giving particu- 
lars of age, qualifications and experience, along 
with two recent testimonials, should be sent to the 
Secretary to the University Old College, South 
Bridge, Edinburgh, as soon as possible 


Ee 

ASSISTANT LECTURESHIP IN INORGANIC 
Chemistry now vacant, scale £600 by £50 to £700 
Teaching duties mainly analytical chemistry — 
Applications, giving references and particulars of 
rescarch and teaching experience, should be sent 
to Professor Barrer Chemistry. Department, Im- 
perial College, London, S W 7 
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NATIONAL COAL BOARD 


WEST MIDLANDS DIVISION 

A Physicist 1s required. for work at the Divi- 
sional Laboratory, Birmingham, with a good 
honours degree in physics or physical chemistry 
The field of work includes airborne dust measure- 
ment, microscopy settlement of fine solids ın water 
and calibration of instruments, and a knowledge 
of one or more of these 2s desirable 

Applications to the Divisional Establishment 
Officer, West Midlands Division, Himley Hall, 
Dudley, Worcs 


CHANNING SCHOOL 


LONDON, N6 

Part-time Chemistry Mistress. (resident or non- 
resident) required for the summer term to teach 
the subject up to Sth form standard — Subsidiary 
mathematics or general science an advantage <A 
graduate, qualified to teach chemistry up to uni- 
versity scholarship standard and to teach some 
mathematics or general science in addition, would 
be considered for permanent full-time appointment 
New London Burnham Scale Government super- 
annuation 

Apply immediately, with full particulars and 
copies of testimonials, to the Headmustress 


UNIVERSITY OF ST ANDREWS 


The University Court invites. apphcations for 
the Chair of Geology im the University The 
Professor will be a member of the United College 
of St Salvator and St Leonard, St Andrews 
The salary attached to the Chair is £2,200 per 
annum, plus FSSU and family allowances A 
grant towards removal expenses may be mace 

Applications (30 copies), including the names of 
three referees, must be submitted by April 30, 
1955, to the undersigned, from whom further par- 
ticulars may be obtained 

D_M DEVINE, 


Joint Clerk to the University Court 


WESTMINSTER HOSPITAL 

ST JOHN'S GARDENS, LONDON, S'W1 

Physics Workshop Technician required from 
March 28 1955 Whitley Council conditions of 
strvice Salary scale £450 to £515 per annum, 
plus London weighting Experience of laboratory 
prototype work in light engineering essential 

Applications, naming two referees, to House 
Governor within ten days 


UNIVERSITY COLLEGE OF WALES 


ABERYSTWYTH 
Applications are invited for the post of a 
Tramed Technician in the Botany Department, to 
commence duties as soon as possible Commienc- 
ing salary £340 per annum 
Applications, giving the names of two referees, 
should be sent to the Registrar immediately 


APPOINTMENTS VACANT 


BAKELITE LIMITED HAVE A NUMBER 
of vacancies for Chemists in their Research and 
Development Department Up to five years in- 
dustrial experience (not necessarily in the plastics 
industry) would be an advantage ‘There are also 
vacancies for chemists who will graduate or who 
will complete their national service in the next six 
months The work of the department covers a 
wide range of polymers and plastic materials and, 
in addition to original work, involves develop- 
ment in this country of products and processes 
originating in the United States Candidates for 
these positions should have first- or second-class 
honours degree or equivalent qualifications —Ap- 
plications should be addressed to Research and 
Development Director, Bakelite Ltd, Redfern 
Road, Tyseley, Birmingham, 11, and should grve 
full details of age, traimng, qualifications, and 
experience 


LL —————————— 

THE BRITISH PETROLEUM COMPANY 
Limited has immediate vacancies for Chemists, 
Chemical Engineers and Mechanical Engineers. for 
work in their Umted Kingdom Refineries and at 
ther Research Station at Sunbury-on-Thames 
Apphcations are invited from men with first- or 
second-class honours degrees or equivalent qualifi- 
cations and who have fulfilled National Service 
obligations Previous industrial experience desir- 
able but not essential Age preferably not above 
33 Salares within the range £600 to £1,200, 
according to qualifications and experience Ex- 
cellent working conditions Non-contributory 
pension scheme — Write, giving full detaus, quot- 
ing H 3297, to Box 7352, c/o 191 Gresham House, 
EC2 


AIML TECHNICIANS, OR EQUIVALENT 
standard, required for pharmacological work Male 
or female —British Schering Research Institute, 
Alderley Edge, Cheshire 











March 19, 1955 





NUCLEAR REACTOR PROJECT 
DESIGN STUDY GROUP 


A unique opportunity 1s offered to young 
men with initiative and imagination, to 
study nuclear power and propulsion 

Applications are invited for the following 
posts 

(1) PROJECT ENGINEER, to carry 
out feasibility studies on small high tem- 
perature system Background in aero- 
engine design would be an advantage 

Knowledge of heat transfer and fluid 

dynamucs essential 


(2) RESEARCH METALLURGIST, to 
engage in research on new materials 
Some knowledge “of high temperature 


alloys, ceramics or liquid metals would be 
an advantage 
(3) PHYSICIST to engage in experi- 

mental research on existing reactors and 

assist in nuclear design calculations on 

new types 

Some knowledge of nuclear physics is 
desirable for (3), but 1s not essential for (1) 
and Q) 

Honours degree or equivalent qualifica- 
tions essential 


Age 23 to 30 years 
Initial salary up to £1,000 per year, de- 
pending on age and experience 


Reply, giving full details of career, to 
Box 658, T G Scott and Son, Ltd, 143- 
147 Regent Street, London, W 1 





ANALYTICAL CHEMIST REQUIRED TO 
work in Department deahng with pesticide 
residues On crops, atmospheric contamination and 
mion analysis of organic compounds BSc or 
ARIC standard necessary Previous practical 
experience desirable Salary according to age, 
qualifications and experence-—Write (quoting 
No 1025, giving fullest particulars and salary 
required to Personnel Manager, Fisons Pest 
Control Limited, Bourn, Cambridge 


RESEARCH AND DEVELOPMENT ENGIN- 
eers are required for work on Electronic Switch- 
ing, Computing and Control Apparatus Appli- 
cants should preferably have bad experience of 
one or more of the above A good university 
degree in engineering or physics would be an ad- 
vantage Further vacancies exist for Junior En- 
gineers and Technical Assistants Excellent 
opportunities for advancement to more senior 
positions Starting salary, according to qualifica- 
tions and experience, will be in the range of £400 
to £1,100 per annum The Company operates a 
superannuation scheme and offers attractive work- 
ing conditions with generous holiday and leave 
arrangements, and good social and recreational 
facilities —AIl applications will be dealt with in 
confidence and should be addressed to the Direc- 
tor of Research, British Telecommunications Re- 
search Ltd, Taplow Court, Taplow, Bucks 


BOTANIST OR BIOCHEMIST BETWEEN 23 
and 30 years of age required by Glaxo Labora- 
torres Ltd at their Antibiotic Factory at Ulver- 
ston, Lancs Some previous experience of indus- 
trial fermentation would be a considerable asset 
and preference will be given to men with a par- 
ticular interest m production and management 
problems Salary according to qualifications and 
experience with good prospects of advancement — 
Apply to Personnel Manager, Glaxo Laboratories 
Ltd , Greenford, Middlesex 


GEOPHYSICISTS EXPERIENCED IN OIL 
exploration by means of the seimograph, mag- 
netometer or gravity meter needed for positions 
outside of UK Good salary Foreign bonus 
and hving allowance — Write details of age and 
rcr dd to Box N 111, c/o 191 Gresham House, 
EC2 


PHILIPS BALHAM WORKS LTD, 45 
Nightingale Lane, S W 12, requires Graduate in 
Electrical Engineering or Physics prefeiably with 
experience in electronics for development of 
nucleomc imstruments Permanent appointment 
with excellent prospects —Applications should bz 
addressed to the Personnel Officer at the above 
address 











GRADUATE, PHD OR WITH RESEAR 
experience and preferably some experience 
field-work, required by manufacturer of agr 
tural chemicals The work will involve techt 
service on existing products, formulation 
evaluation of new products and supervision 
field trials There will be opportunity also 
development of original ideas The positio 
one of responsibility and offers opportunity 
prospects to a young man with chemucal/agc 
tural background, initiative and who wishe: 
further develop experience in the applicatior 
chemicals to agriculture and horticulture prac 
Good working facilities are avadable and pen 
fund —Please apply with details of qualificat 
and experience to Box 666, T G Scott and : 
Ltd, 143-147 Regent Street, London, W 1 
plications will be dealt with in strictest confide 


CHEMICAL ENGINEER REQUIRED 
the result of a rapid expansion programm 
well known pharmaceutical manufacturing c 
pany has a vacancy for a surtably qualified ma 
Chemical Engineer The company operates sey 
factories ın London and the Provinces and 
work involves a wide variety of products 
includes the manufacture and packaging of ch 
cal products and pharmaceutical specialitie: 
various forms Applicants should possess a 
versity degree or equivalent with a good kr 
ledge of chemical engineering and have had 
perience in the operation and control of m 
facturing procedures and packaging The si 
will be commensurate with qualifications and 
perience and will be on a generous scale —A 
Box 676, T G Scott and Son, Ltd, 143 
Regent Street, London, W 1 


DUNLOP RUBBER COMPANY I 
vacancies for polymer chemists for developr 
projects in the synthetic elastomers field — Exi 
ence or interest 1n emulsion polymerization wi 
be an advantage for two of these appointmt 
Applicants should preferably have an honours 
gree or its equivalent and should have compl 
National Service The present extension of 
development activities of the company make t 
appointments of special interest Applications 
writing, quoting reference J M 63, giving detail 
age, qualifications and experience, to Perso 
Manager, Dunlop Ruober Co, Lid, Fort Dun 
Erdington, Birnungham, 24 





BACTERIOLOGIST VAN DEN BERC 


and Jurgens Ltd, Stork Margarine Works, : 
fleet, Essex, have a vacancy in their new lab 
tories for a Bacteriologist to take charge of 
section dealing with microbiology Experience 
the examination of milk and water essential 

mitral salary will be in the range of £600 to í 
per annum, according to age and qualifica 
Person appointed will be entitled to member 
of superannuation fund —Applications, giving 


details, to be made in writing, to Perso 
Manager at the above address 
APPLICATIONS ARE INVITED FR 


Physicists with degrees or their equivalent, fo: 
search into machining problems associated 

the manufacture of large steam and gas turb 
—Apply, quoting reference TJ and stating 
qualifications and experience, to the Directo 
Research, The British Thomson-Houston Co ] 
Rugby 


ELECTRONIC ENGINEERS WITH 
grees in physics or engineering required for 
portant and interesting work on the research 
development of specal equipment Good or 
tunity and high salary rate -—Write to Mana 
wee Microcell Ltd, 56 Kingsway, Lon 


PHYSICIST THE CAPE ASBESTOS C 
pany require a recent graduate in physics 
work in their Research Department, whic 
located at the Barking Essex, Factory of 
Group The work, which will be under the c 
tion of a senior physicist, involves researcl 
problems of heat transfer and the study of p 
cal properties of inorganic fibrous struct 
Candidates should possess a good honours de 
The appomtment is permanent and pensior 
and offers the prospect of a career on the te 
cal side of the Company —Apply Persc 
Manager, Barking, Essex 


A CHEMICAL ENGINEERING COMP, 
im the North of England requires Rese 
Chemists for work on physical and morg 
problems Candidates should hold a | 
honours degree m chemistry and preferably 
elow 35 years of age Salary dependent on q 
fications, but will range from £650 per annur 
four figures The positions are permanent a: 
good pension scheme is in operation Act 
modation available-—~Apply, giving full par 
lars, to Box No 668, T G Scott and Son, ) 
143-147 Regent Street, London, W 1 
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:INGINEERS AND PHYSICISTS 


nth a degree or higher national certificate 
are required for permanent posts in the 


3UIDED WEAPONS DIVISION 


ot 


ENGLISH ELECTRIC 
COMPANY LIMITED 
AT LUTON 


or work on analogue computors 
imulators 


Jn particular a SENIOR MAN 1s required 
o supervise the design and construction of 
. large general purpose computor, and there 
ire JUNIOR POSTS connected with this 
xoject and others allied to it 


Applicants should preferably have design 
xperience in analogue computing or related 
ields such as servo-mechanisms and negauve 
eedback systems 


Applications to Dept CPS, 
irand WC2, quoung Ref S A 50C 


and 


336-7 

















ELECTRICAL ENGINEER IS RE 
quired by a well-known chemical concern 
in the North-west of England, to take 
charge of the electrical department at one 
of their large factories The department 
ig responsible for all transforming equip- 
ment and medium voltage distribution 
system 1S installed ım the factory — Candi- 
dates should be between 35 to 40 years of 
age and have graduate or equivalent qualifi- 
cations in electrica! engireering At least 
aught to ten years’ industrial experience 1s 
essential, together with experience of man- 
agement Salary will be commensurate with 
qualifications —Box 672, T G Scott and 
Son, Ltd, 143-147 Regent Street London, 
Wi 


HE RESEARCH DEPARTMENT OF A 


{ing industrial organization situated. in. the 
th requires two graduates to undertake the ex- 
sion of an important research project con- 
ted with the raw materials of the industry 
: work involved, which offers ample scope for 
lative and umagination, will appeal to organic 
mists and biochemists who are interested in 
damental research on natural products and in 
lymg the results of this research to the agrı- 
ural and manufacturing practices of the ın- 
try Applicants must have a first- or second- 
s honours degree and some postgraduate ex- 
ence would be useful, although not essential 
: appointments will be to the regular staff and 
be pensionable with starting salaries according 
age and experience within the range £700 to 
00 —Applications giving full particulars will 
treated in confidence Box No T 6208 
idon's, Salisbury Square, Fleet Street, EC 4 


'HE RESEARCH LABORATORY OF THE 
ush Thomson-Houston Co Ltd require a 
duate ın Metallurgy or Physics to jom an ex- 
ding group working on the strength of metals, 
1 particular reference to high temperature pro- 
"es —Apply, quoting reference HJ and stating 
, qualifications and experience, to the Director 
Research, The British Thomson-Houston Co, 
, Rugby 


L.ESEARCH ENGINEERS, PREFERABLY OF 
ree standard, and with a sound knowledge of 
munications and, particularly, electronics re- 
red for experimental work relating to under- 
er sound apparatus —Applications, giving past 
erience, technical qualifications, age and salary 
ured, should be addressed to the Personne! 
nager, Kelvin and Hughes Ltd, New North 
id, Barkingside, Ilfozd, Essex 








TECHNICAL LIBRARIAN 


Courtaulds Limited requires a male Librarian/ 
Information Officer in its Textile Research Labora- 
tory, Bocking, Essex Responsibilities include the 
administration of a medium-sized scientific and 
technical library, the editing of technical reports, 
the preparation of hterature surveys, and the 
indexing of current publications Applicants with 
a scientific degree and some knowledge of textile 
Science and technology preferred, but a qual:fica- 
ton in hbramanship or experience in a specialist 
library ıs essentaL A knowledge of German 1s 
required Age 25 35 Salary in accordance with 
age and experience 

Candidates should write for a detailed form of 
application to the Director of Personnel, Court- 
aulds Limited, 16 St Martin’s-le-Grand London, 
EC1, quoting the reference number D 65 


PHYSICIST REQUIRED FOR X-RAY DIF- 
fraction and other interesting physical investiga- 
tions in a Metallurgical Research Laboratory 
Good prospects and scope exist Pensian scheme 
—Apply, giving full particulars of age, qualifica- 
tions and experience, to Box 669, T G Scott and 
Son, Ltd, 143-147 Regent Street, London, W 1, 
quoting reference PX 


GRADUATES IN MATHEMATICS (FEMALE) 
required for the detailed analysis and tabula- 
ton of experimental data Previous experience 
not necessary —Applicants should write, giving 
full details to Personnel Department (E D /129), 
CMI Eng Dev Ltd, Hayes, Middlesex 


A PHYSICIST IS REQUIRED TO FILL AN 
mportant post as Leader of a large Research 
Group on Sold State Physics He would be 
engaged solely on research and would work 
directly with the. Chief. Scientist, he would not be 
concerned with development The type of man 
envisaged 1s one having a well established reputa- 
tion in the field of solid state physics and the 
salary offered would be commensurate with this 
—Application should be made to the Director 
Research Laboratories of the General Electric 
Company Ltd, Wembley, Middlesex (Ref 
RLH/21) 


PLANT MANAGER REQUIRED FOR EX- 
traction Plant in East Africa Applicants should 
have chemical engineering knowledge and be 
capable of controlling European and native labour 
Responsible for plant installations aad general 
maintenance Must be conscientious and under- 
take control of rlant process Salary from £1,500 
upwards according to experience Home leave, 
pension and bonus schemes —Write Box '" MR/ 
49," cjo 95 Bishopsgate, EC 2 


AERODYNAMICISTS WITH A GOOD DE- 
gree and several years’ experience in aircraft or 
missile :ndustry, required to work on a wide 
variety of dynamics problems associated with 
major guided weapon development — Aerodynami- 
cists with a degree or equivalent qualification, 
preferably with several years’ experience in ai- 
craft or mussile industry required to work on 
analysis and development of flight trials of above 
weapon Competitive salaries paid for right men 
—Please write ir detail, quoting Ref 119, to The 
Personnel Manager (Technical Empicyment), de 
Havilland Propellers Ltd, Hatfield, Herts 


ANALYTICAL CHEMISTS ALBRIGHT & 
Wilson Ltd and Midland Silicones Ltd, have 
vacancies as under (1) Albright & Wilson Ltd 
require a qualified chemist who would act as 
Deputy to the Chief Chemist, for analytical duties 
and for research into analytical methods at their 
Merseyside Worxs The position bears responsi- 
bility and there are good prospects of advance- 
ment Age 26-30 (2) Midland Silicones Ltd re- 
quire a Research Analyst in the laboratory of its 
factory at Barry Glamorgan for investigating and 
developing new methods for the analysis of 
organo-silicon compounds and  mitermediates 
associated with the manufacture cf silicones 
Candidates, who should be aged 25 to 30 and 
possess an honours degree or ARIC should 
preferably have had experience cf infra-red 
analysis These posts carry membership of a 
non-contributory pension scheme —Applications 
stating for which post intended, should be ad- 
dressed to the Staff Officer, Albright & Wilson 
Ltd, PO Box 3, Oldbury, Birmingham 


ORGANIC CHEMISTS REQUIRED FOR RE- 
search Department of Company manufacturing 
Technical and Fine Chemicals Honours gradu- 
ates are preferred and some industrial] experience 
1s desirable although not essential The positions 
are permanent and pensionable and a salary up 
to £850, dependent on qualifications and experi- 
ence, will be paid —Apply, Personnel Manager, 
Howards of Ilford Ltd , Ilford, Essex 
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NELSON RESEARCH 
LABORATORIES 


ENGLISH ELECTRIC CO LTD, 
STAFFORD 


have a vacancy for a PHYSICIST having 
an interest ın sohd state physics and elec- 
tronics, to work on the fundamental proper- 
ties and applications of materials suitable for 
use in electronic storage devices 


An honours degree and some research 
experience are desirable 


Salary at present-day levels in accordance 
with age and qualifications Please reply to 
Department CPS, 336-7 Strand, WC2 
quoting Ref 1353B 


ATOMIC POWER 
DEPARTMENT 


of 
ENGLISH ELECTRIC 
requires 
MECHANICAL DESIGN ENGINEERS 


Ths is an excellent opportumty for men 
with any type of medium or heavy mechani- 
cal design experience to enter this new field 
of engineering 


Applications should be made to 


Dept CPS, 
336-7 Strand, W C2, 


quoting Ref No 1318A 


ATOMIC POWER 
DEPARTMENT 


of 
ENGLISH ELECTRIC 


1nvites applications from 
MATHEMATICIANS 
who have or who wil have in the near 


future, postgraduate qualifications in 
MATHEMATICS 


Please write to 


Dept CPS, 
336-7 Strand, WC 2, 


quoting ref. no 1367A 





LABORATORY ASSISTANTS COURTAULDS 
Limited has vacancies for male Laboratory 
Assistants 11 its Maidenhead Research Laboratory 
Previous chemical laboratory experience 1s essen- 
ual and applicants should have obtained general 
certificate of education 1n mathematics, physics/ 
chemistry and have completed their National Ser- 
vice —Candidates should write for a detailed form 
of application to the Director of Personnel, 
Courtaulds Limited, 16 St  Martn's-Je-Grand, 
London, EC1, quotmg the reference number 
D £9 


CHEMIST OR PHYSICAL CHEMIST RE- 
quired for interesting. work in connection with 
research on electronic valves — Previous experience 
1s not essential, but candidates should be of at 
least general degree standard Age 20-30 years 
Salary commensurate with age and qualifications 
A permanent, progressive post — Write, giving full 
information to the Personnel Officer, Ericsson 
Telephones Ltd, Beeston, near Nottingham 





oclxxu 


NATURE 


March 19, 1955 








WOOL INDUSTRIES RESEARCH 
ASSOCIATION li 


Physicists with honours degree or A Inst P 
required for fundamental research on (1) Adhe- 
sion, friction and abrasion of non-metallic sub- 
stances (m) Physical adsorption by polymer 
materials, including infra-red measurements — Pre- 
vious research experience not essential, oppor- 
tunity for proceeding to a higher degree Com- 
mencing salary according to age and experience 
in range £530 to £845 per annum, with FS SU 
benefits 

Applications to Wool Industries Research Asso- 
ciation Torridon, Headingley, Leeds, 6 


WOOL INDUSTRIES RESEARCH 
ASSOCIATION 


Physicist with honours degree or A Inst P re- 
quired for weaving research The work involves 
expermental and analytical investigations on 
looms and in the laboratory , tt requires mechani- 
cal aptitude and a liking for classical physics 
Previous research experience not esscnual Com- 
mencing salary according to age and experience in 
range £530 to £845 per annum, FS SU benefits 

Apphcations to Wool Industries Research 
Association, Torridon, Headingley, Leeds, 6 


THE METAL BOX COMPANY HAS A 
number of vacancies in sts Research Division for 
Scientists and Technologists experienced in the 











plastics industry Men are required ın three 
grades 

Grade I One vacancy Salary £1,250 to £1,500 
per annum 


A Graduate in Chemistry or Chemical Engin- 
eering with several years’ experience in the 
plastics and/or synthetic resin industries, capable 
of planning and admmistenng a programme of 
research and development work to be carried 
out by a team of six or seven Scientists and 
Technicians Previous experience should ın- 
clude the field of plastics extrusion 


Grade II Two vacancies Salary up to £1,000 
per annum 


(1) Man with scientific traimng, not necessarily a 
graduate, and with experience of development 
work in the plastics industry, preferably in the 
field of extrusion 


(2) A Graduate in Chemistry or Chemical Engin- 
eering with a few years’ experience of synthetic 
resins, in the plastics rather than the coatings 

- fields Must have knowledge of the properties 
and working characteristics of a wide range of 
synthetic resms 


Grade HI Two vacancies 
£700 per annum 


Non-graduate Laboratory Assistants with a 
Ivtle experience qualifying them to work under 
the men in Grade II above 


Applications, in. writing, to Ref RS /24, Staff 
and Personnel Dept, The Metal Box Co Ltd, 
The Langham, Porlland Place, London W 1 


APPLICATIONS ARE INVITED FROM 
physicists with honours degrees or their equi- 
valent for posts in the research laboratory of 
the British Thomson-Houston Co, Ltd The 
work involves investigations of photo-conductive 
materials and devices but previous experience in 
this field is not essential --Apply, quoting refer- 
ence WNB, and stating age, qualifications and 


Salary up to £600 to 





experience, to the Director of Research, The 
British Thomson-Houston Co Ltd, Rugby 
LANKRO CHEMICALS LIMITED OF 


Eccles, Manchester, offer an unusual opportunity 
with considerable scope for a highly qualhfied 
chemist of proven abihty Apphcations are mn- 
vited for the post of Senior Research Chemist 
A high standard in organic chemistry with keen 
interest in physical chemustry and at least five 
years’ industrial experience are required Some 
administrative experience ss desirable The com- 
pany manufactures plasticisers, surface active 
chemicals and auxiharies for the leather and 
textile industries Salary will be by negotiation 
and a contributory pension scheme is in opera- 
tion —Applications, giving full particulars, should 
be addressed to The Managing Director 


LADY CHEMIST, GRADUATE OR HNC 
required for analysts of electroplating and allied 
solutions —-Apply, Electro-Chemical Engineering 
Co Ltd 161 Queens Road Weybridge Surrey 


GRADUATE CHEMIST, METALLURGIST 
or Chemical Engineer required, to deal with prob- 
lems relating to the installation of electroplating 
plant and process control Applicants must have 
completed military service and be willing to travel 
—Apply, Electro-Chemical Engineering Co, Ltd, 
161 Queens Road Weybridge, Surrey 





RESEARCH 


Vacancies exist in the Research 
Department of SIMON-CARVES 
LTD for a number of alert young 
Research Officers The fields of 
interest include fluidisation, flame 
combustion, discharge ın gases, 
electro-precipitation, behaviour of 
small particles, certain aspects of 
reaction kinetics and applied 
thermodynamics and computation of 
physico-chemical data Reliable 
Experimental Officers and Assistants 
are also required for work 1n these 
fields and 1n the analysis and testing 
of fuels, by-products, imdustrial 
dusts, refractories, soils, and 
materials of construction 


RESEARCH OFFICERS 


Good degree essential 
Initial salary in range of 
£600 to £900, depending on 
experience (Ref FP 100) 


EXPERIMENTAL OFFICERS 


Essential requirements 
either degree or HNC (or 
equivalent) and previous ex- 
perience Non-graduates 
must be 26 or over to 
qualify Starting salary in 
range £500 to £650 (Ref 
FP 101) 


EXPERIMENTAL ASSISTANTS 

Good GCE or ONC 
required Age range 21 to 
26 ‘Initial salary between 
£390 and £475 (Ref 
FP 102) 


JUNIOR EXPERIMENTAL 
ASSISTANTS 


Candidates should have a 
good GCE (English, Maths 
and 2 science subjects) Age 
range 17 to 20 Salary 


according to age (Ref 
FP 103) 


Working conditions are excellent , 
scope 1s good There is a pension 
schemein operation Write, quoting 
the appropriate reference, to Staff 


and Tramıng Division, Simon- 
Carves Ltd , Cheadle Heath, Stock- 
port 





ENGINEER, WITH ELECTRICAL OR PHY- 
sicist degree, required for development work on 
testing equipment for telecommumication. cables 
Permanent and pensionable position at salary 
commensurate with experience and qualifications 
—Please apply, giving full particulars, to Per- 
sonne] Officer Southern United Telephone Cables, 
Ltd Dagenham Dock, Essex 


PHYSICIST OR  METAL-PHYSICIST RE- 
quired for X-ray Laboratory (industrial radio- 
graphy and crystallography) Scope for long-term 
research as well as technological applications 
Good university degree essential Candidates 
would be given encouragement to gain wide re- 
search experience and the semority which this ap- 
pointment is intended to carry —Applications to 
Personnel Dept, Hadfields Ltd, East Hocla 
Works, Sheffield, 9 








Advertisers please note You must ade 


“ Apply Employment Exchange” unless the 
employment advertised or the workers re 
quired are excepted under the Notification oj 
Vacancies Order 





THERMODYNAMICISTS WITH DEGREE € 
equivalent qualificauon are required for work 
wide vanety of problems concerned with tempe: 
ture control and air conditioniríg for high spe 
flight A number of vacancies also exist | 
Technical Assistants in the above field (R 
125) —Please write in detail, quoting Ref T 
of position sought to The Personnel Mana; 
(Technical Employment), de Havilland Propell 
Ltd, Hatfield, Herts 


THE DUNLOP RUBBER COMPANY SEE] 
to appoint Physical Chemists for research and « 
velopment concerning natural and synthetic latic 
Specialist. knowledge or experience of collc 
chemistry or in the field of surface activity wot 
be an advantage but 1s not essential — Applica1 
should preferably have an honours degree or 
equivalent and should have completed Natior 
Service —Applications, in writing, quoting refi 
ence JM 64, giving details of age, qualificatic 
and experience, to Personnel Manager Dunl 
Rubber Co Ltd, Fort Dunlop, Erdingtc 
Birmingham, 24 


APPOINTMENTS WANTEI 


BIOLOGIST EXPERIENCED TEACHE 
some research, and engineering experien 
Whole-tme or vacation work —Box 674, T : 
Scott and Son, Lid, 143-147 Regent Stre 
London, W 1 


GRANTS & SCHOLARSHIP 


IMPERIAL COLLEGE OF SCIENC 


AND TECHNOLOGY 

DEPARTMENT OF CIVIL ENGINEERING 
BURSARIES IN CONCRETE TECHNOLOG 

Notuce is hereby given that the election 
Bursaries in Concrete Technology tenable as frc 
October, 1955, will take place in June, 19! 
Candidates must hold a degree jn engineering, 
the ume of taking up the award, and must al 
have a good knowledge of the theory of structur: 
Bursaries are of the value of £350 per annu 
out of which the College Tuition. Fee has to 
paid, the amount may be increased to £450 í 
those with industrial experience In addition, © 
or two Senior Bursaries of £600 per annum m 
be awarded to outstanding men with a minim. 
of three years experience in industry The cou 
will be postgraduate and Bursars who successfu 
complete the course will be eligible for the awe 
of the Diploma of the Imperial College (DI C 

Applications must be received on or before Jv 
1, 1955, by the Deputy Registrar, City and Gui 
College, Exhibition Road, London, S'W 7, w 
will, on written tequest, send full information a 
application forms 


COLLEGE OF AERONAUTICS 
ENGLISH ELECTRIC RESEARCH 
FELLOWSHIP IN AERONAUTICS 

Applications are invited for a Research Fellc 
ship which has been established at the College’ 
the Enghsh Electric Co Ltd The Fellowship 
intended to provide opportunity for postgradu: 
research into problems of vibration or stabil 
and control of aircraft, and is tenable for o 
year beginning on or about October 1, 19: 
The value of the Fellowship 1s £500 

Applications, giving full particulars of edu 
ton and experience and quoting the names 
three referees, are required by May 1, 1955, a 
should be addressed to The Warden, T 
ied of Aeronautics, Cranfield, Bletchl 

ucks 


SALTERS' INSTITUTE OF 


INDUSTRIAL CHEMISTRY 
GRANTS-IN-AID 

The Committee will, in July, allocate a limit 
number of QGrants-m-Aid to young men a 
women employed in chemical works in or ne 
London, who desire to extend their education f 
a career in chemical industry Applicants mi 
not be under 17 years of age and must ha 
matriculation or its equivalent 

Applications should be made as soon as p 
sible, whereupon forms will be issued requiri 
particulars of age, nature of employment and t 
manner in which the Grant would be used T 
application forms should be received, complete 
before May 16, 1955, by The Clerk of the Salte 
Company, Salters' Institute. of Industrial Chei 
istry 36 Portland Place, London, W 1 











ssful candidate will be adnutted to the two- 
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COLLEGE OF AERONAUTICS IMPERIAL COLLEGE OF SCIENCE LA 
Applications are invited for the Perrmg Scholar- AND TECHNOLOGY MISCEL NEOUS 
ip m Aeronautics, valued £400 per annum, LONDON, S W 7 THE ROYAL INSTITUTE OF 
nable at The College of Aeronautics The suc- ROYAL DUTCH SHELL STUDENTSHIP IN CHEMISTRY 
GEOPHYSICS 


ar course at the College — Applicants should 
eferably be honours graduates or final year 
idergraduates im engineering, mathematics or 
iysics ,. applications. from non-graduates with 
mparable quahfications will also be considered 
indidates must be British subjects domiciled in 
> United Kingdom 

Forms of application and statement of condi- 
ms will be forwarded on written application to 
1e Warden, The College of Aeronautics, Cran- 
id Bletchley, Bucks The closing date for the 
ipt of applications 1s June 1, 1955 


UNIVERSITY COLLEGE 


LONDON 
ESSO STUDENTSHIPS IN CHEMICAL 
ENGINEERING 

Applications are invited from men who hold or 
pect to hold a good university. degree in 
emical or other branch of engmeermg or ^n 
emistry for two Esso Studentsbips, founded by 
: Esso Petroleum Co Ltd, tenable from Octo- 
r 3, 1955 The value of the studentships 1s 
50 a year, plus college fees 
Applications should be submitted to the 
gustrar, University College, Gower Street, 
ndon, W C1, by May 14, 1955, giving full 
tticulars of educational qualifications, industrial 
»enence (if any), National Service and outside 
erests, together with the names of two referees 


JNIVERSITY OF BIRMINGHAM 
ESSO STUDENTSHIPS IN CHEMICAL 
ENGINEERING 
Applications are invited from men who hold or 
pect to hold a good university degree in chemi- 
. or other branch of engineering or in chemistry 
: two Esso Studentships, founded by the Esso 
tcoleum Company, Limited, tenable from Octo- 
t 1955 The value of the studentships is £350 
year, plus university fees 
Applications should be submitted to the 
‘gistrar, University of Birmingham, Edgbaston, 
tmingham, 15, by June 11, 1955, giving full 
ruculars of educational qualifications, indus- 
al experience (if any), National Service and 
tade interests, together with the names of two 
erees 


This studentship is open to honours graduates 
in physics or geology (with mathematics and 
physics at intermediate level) for a two-year course 
from October, 1955, ın Geophysical Prospecting 
applied to the search for oil Value £430 per 
annum, less fees £60 per annum 

Applications must be received before June 1 
1955 Further particulars from Registrar, Jm- 
penal College, S W 7 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
ESSO STUDENTSHIP IN CHEMICAL 
ENGINEERING 

Applications are invited from men who hold or 
expect to hold an honours degree in chemistry or 
engineering for the Esso Studentship, founded by 
the Esso Petroleum Company, Limited, tenable 
from October 4, 1955 The value of the student- 
ship 1s £350 a year, plus coliege fees 

Applications should be submitted tọ the 
Registrar, Imperial College London, S W 7, by 
May 13, giving full particulars of previous 1ndus- 
trial experience (if any) National Service, and 
academic cualificanons The names of two refer- 
ences should also be given 


FOR SALE AND WANTED 


CORNEAL AND CONTACT LENSES EASY 
payments arranged if desired —For detatls anc 
free booklet write David Blackstone, Ltd, Dept 
235, Triumph House, 189 Regent Street, London, 
Wi Tel Regent 3516-7 Consulting Rooms 
in Leeds, York, Leicester — Middlesbcougn 
Newcastle, etc 


BIOCHEM J, 1931-36, 12 VOLS BOUND 
maroon buckram perfect —Offers to Box 673, 
T G Scott and Son, Ltd , 143-147, Regent Street, 
London, W 1 


EPIDIASCOPE IN NEW CONDITION 
complete with case and spare lamps, £62 —Russell, 
" Byeways," Knowl Hill near Twyford, Berks 
Phone Lattlewick Green 269 
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APPOINTMENTS REGISTER 

A Register of Chemists (Fellows, Associates, 
and Semor Registered Students) who are avail- 
able for appointments, or who are seeking to 1m- 
prove their positions, 1s kept at the office of the 
Institute The facilities afforded by this Register 
are available (free) to Companies and Organiza- 
tions requiring the services of chemists and to 
Universities, Colleges, and Technical Schools, re- 
quiring Teachers of Chemistry and Technology 

Particulars of the Regulations and Examunations 
of the Institute can be obtamed (free) on appli- 
cation to the Registrar, The Royal Institute of 
Chemistry, 30 Russell Square, London, WC 1 


Chemistry, 30 Muss Ier e 
UNIVERSITY COLLEGE, DUBLIN, 
AND INSTITUTE OF CHEMISTRY 


OF IRELAND 
“SYMPOSIUM ON RECENT ADVANCES IN 
THE CHEMISTRY OF NATURALLY 
OCCURRING PYRONES AND 
RELATED COMPOUNDS "' 

The Symposium will be held in the Department 
of Chemistry, University College, Dublin on July 
12 to 14, 1955 The following have accepted 
invitations to participate Professor J Algar 
(Dublin), Dr R G R Bacon (BelíasO , Profes- 
sor W Baker, FRS (Bristol), Dr E C Bate- 
Smith (Cambridge) , Professor H Erdtman (Stock- 
holm), Professor K Freudenberg (Heidelberg) , 

Professor S Hatton (Tokyo), Professor F 
King, FRS (Nottingham), Dr W D_ Olls 
(Bristol) , Professor H Schmid (Zurich) , Profes- 
sor T R Seshadrı (Delh), Dr T H Simpson 
(Aberdeen) Professor K Venkataraman (Bom- 
bay), Dr W B Whalley (Liverpool) , Professor 
T S Wheeler (Dubin), Dr G Woker (Berne) 

Those wishing to attend this Symposium are re- 
quested to communicate with Dr Eva M Philbin, 
Department of Chemistry, University College, 
Dublin The registration fee is ten shillings (10s ) 
The programme will be sent to those registered 


MATHEMATICS PRIVATE COACHING 
for BSc—Write E Foster, 41 Belsize Square, 
London NW3 








HIGH SPEED VIBRATION MILL 
(100 C.P.S.), ideal for KBr disk technique 
and other fine and fast grinding 


ROTATING ELECTRODE (graphite 
disk) SPARK UNIT for the study of 


lubricating oils, other liquids and powders 


Descriptwe literature on application 


RESEARCH & INDUSTRIAL INSTRUMENTS CO. 


1 Laycock Street, Islington, London, N I 
















Catalogue CH388/N 3 free on application from 


HILGER & WATTS LTD. 
98 St. Pancras Way, London, N.W.l 


INFRA-RED CELLS 


Variable path-length cells for liquids 
Fixed path-length cells for liquids and gases 


(Made by Research & Industrial Instruments Co ) 


to give a controlled 
output voltage 
within 1% with 
input voltage var- 
lations up to plus 
or minus 10% 
Manufactured for 
single- and three- 
phase loads from 
5 up to 23 kVA 
per phase 


ARChway 5488 





fiee on request 


Illustrated brochure 


ZENITH 


(REGD TRADE-MARK) 


Automatic 
VOLTAGE REGULATORS 


with Electronic. Control 


Essential for many purposes 
where a constant pre-determined 
supply voltage ıs required, these 
Regulators are designed 








WA 
WM 


WA 
WA 


The ZENITH ELECTRIC CO. Ltd. 


ZENITH WORKS, VILLIERS RD , WILLESDEN GREEN 
LONDON, N W 2 
Phone  WiLlesden 6581-5 
MANUFACTURERS OF ELECTRICAL ENGINEERING PRODUCTS 
INCLUDING RADIO AND TELEVISION COMPONENTS 


Grams | Voltaohm, Norphone, London 
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Director for the Textile Research 
Institute, Bombay 


Applications are invited for the post of Director of the Textile Research Insti- 
tute, Bombay, which will deal with fundamental and applied research in all 
branches of the cotton textile industry. The candidates must be physicists, 
chemusts or textile technologists with an outstanding record of research Admini- 
strative experience and evidence of ability to plan laboratories and to organize 
and direct an extensive programme of research will be important considerations. 
Remuneration will be commensurate with the high responsibility of the post. The 
Director will be provided with a residence at a nominal rent, will receive a car 
allowance, and will be entitled to provident fund benefits The appointment 
will be for a period of five years in the first instance 


Applications (6 copies) must reach the Secretary, Millowners’ Association, 


Veer Nariman Road, Bombay, 1, India, not later than June I, 1955 





Stop Watches 


THE stop-watch illustrated is one taken from 
our new catalogue of stop-watches, 
chronographs and ordinary tume 
of day watches 

tt is Model 01—a type 1, 
threc-pressure action stop 
watch, recording up to 


ISOTOPE 
HANDLING EQUIPMENT — SHIELDING 


H L INSTRUMENTS LTD 
43 POOLE ROAD BOURNEMOUTH 


WESTBOURNE 65077 




















30 minutes One 
revolution of the 
larga hand equals 
60 seconds 

In view of its 
relatively low cost 
and high accuracy 
the watch is very 
suitable for general 
laboratory use A 
1/10th second watch 
model 03 is also avail- 
able 


BRASS e COPPER e DURAL 

e ALUMINIUM e BRONZE e 

ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 

No Quantity too small € List on application 
H. ROLLET & CO., LTD. | 

6, CHESHAM PLACE, LONDON, SWI. SLOane 3463 | 

Also at LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM | 


Individually Tested 
and Guaranteed 
j (A E R E Harwell approved) 
A New Catalogue on request to 


ME Harlow 
STOPCOCKS EI 


A copy of our new cata- 
logue, which includes a paper 
** Some notes on stop watches", 
is of interest to all stop-watch 
users and will be sent on request, 


Guaranteed repairs Timing service Certuficanon 
24108 





Tachometers Tıme Interval Meters 


CAMERER CUSS 


Timing Division 
Makers of Good Clocks & Watches since 1788 
AT 
NEW OXFORD STREET, LONDON, W C.1 
MUSeum 8968/9 
Our only other address 91 Kingsway, WC2 






T. P. iN. reiprospuopyrioine NUCLEOTIDE | 
FROM LIVER or YEAST | 


and other SIGMA brand products are now available 
Ask for list SIGMA 8 
GEORGE T. GURR LTD. 


136-138 NEW KINGS RD, LONDON, 5W6 
The Microscopical Stain People 
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Glass apparatus to your specification 


Your general Laboratory Glassware 


and Requisites 


THE SCIENTIFIC GLASSBLOWING CO. LTD. 


95, GRAY'S INN ROAD, LONDON, W.C.! 


Telephone . HOLBORN 4228 














JAYGO 


TRADE MARK 


Spoctal EP Standard. Scientific Apparatus & Glassware 


GLASS EQUIPMENT 
FOR FUME ABSORPTION 


- 


LABORATORY HOSPITALS AND PILOT PLANT 
EQUIPMENT FOR ANALYTICAL EDUCATIONAL 
. AND RESEARCH PURPOSES 


- 


THE JAGO COMPANY 


9S0 RUSHOLME ROAD, MANCHESTER, 13 


be 
ET um wee p tetur RS 
> 


* 4 n 
nd m eT Fee 


EVE 
ACTON LANE’ WORKS 


TELEPHONE: CHISWICK 3670 TELEGRAMS: MEGGER, CHISK, LONDON 
2 CABLES : MEGGER, LONDON 








MANSFIELD OIL-GAS PLANT 
FOR LABORATORIES’ GAS SUPPLY 
e Reliable € Simple to Operate © Safe 


Provides a gas supply at a constant calorific value of 1,350 
B.T.U.’s per cu. ft. produced from Light Diesel Oil, Gas Oil, 
Paraffin, or other suitable oils available at low cost. 

Enables the efficient use of a full range of modern gas 
burning appliances in any part of the world, Ideal for glass 
blowing and gives perfect oxidising or reducing flames with 
ordinary atmospheric burners. | 

For full particulars send details of estimated number of 
burners to be used, 


MANSFIELD & SONS LTD. 


62 HAMILTON SQUARE, BIRKENHEAD 










FOR RAPID AND ACCURATE 
CHEMICAL ANALYSIS 


RECORDING AND 
DIRECT - READING MODELS 
BOTH WITH 
DERIVATIVE CIRCUITS 


YOU ARE INVITED TO 
USE OUR POLAROGRAPH 
INFORMATION SERVICE 


PLEASE WRITE FOR 
PUBLICATION NA. 287 


RSHED. & VIGNOLES LTD. 


CHISWICK > LONDON W4- 
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A New 
Standard Gell by 


MUIRHEAD 
£3.0.0 


(Post free n UK) 


D-698 WESTON STANDARD CELL 
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BECK 
LOW POWER BINOCULAR 


MICROSCOPES 


The many uses in 
industry and science 
for which this type 
of microscope is 
suited are fully ex- 








: H This new cell combines the robustness and small size of our D-550 
plained n booklet, Müaniature Standard Cell with a high capacity previously only obtainable 
post free on appli in larger and more expensive types such as our D-402 

fi Whether you require a standard of EMF for an industrial applica- 
cation tion or for laboratory use, this new cell will meet your needs and give 
e many years of reliable service 
` SPECIFICATION 
R. & J. BECK Ltd. EMF I 01859V -110V — 90V at 20°C 
Temperature coefficient — o 00004 per °C 
69/ 71 PORS PE i Discharge rate Up to 202A for short periods 
, Internal resistance 600 ohms 
Overall dimensions 1 15/16" x 1' x 3 3/8 
Weight 4 0z 


Our D-550-A and D-402 Weston Standard Cells are stl! available 


WRITE UNDER YOUR BUSINESS LETTERHEAD FOR PUBLICATION 5716 


MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
PRECISION ELECTRICAL INSTRUMENTS 147 








The shaking effect is quite remark- 
able and ts achieved by the novel 
mechanism which imparts a three- 
dimensional movement to bottles 
not unlike that obtained by hand but 
far more vigorous The movement 
can be described as a violent recipro- 
cation accompanied by a twisting up 
and down motion and the contents 
of bottles are shaken very thoroughly 





Please apply for publication No. 561 
A. GALLENKAMP & CO. LTD., 17-29, SUN STREET, LONDON, E.C.2 








Printed in Great Britam by FisHer, Knicut & Co, Lro , The Gainsborough Press, St Albans, and published by MAcĒiLLAN & Co, Luurrep, 
at St Martin's Street, London, W C9, and Sr Martin’s Press, Inc , 103 Park Avenue, New York 17, NY , US A —Saturdav, March 19, 1955 
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METROVAC PUMPS 
A 


Typical of the 


LONG WORKING 
DISTANCE 
ATTACHMENT 


. provides a working dis- 
tance of 12 8 mm. between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventional 4 or 
8 mm objective 


Metrovac range 
of rotary pumps, 
the Type S 4 has 
a displacement 
of 0.4 litres/sec. 


Other models 
cover the range 
up to 33 htres/ 
sec, 


Please write for 
full details. 


A further important fea- 
ture is that the use of 
this attachment eliminates 


image reversal and. thüs “METROPOL TAN-VICKERS ` 





further facılıtates examina- +p ELECTRICAL. ce * quede PARK + MANCHIST(A, 1 + 
tion and manipulation of 
^ : uxaud Specimens Member oft the A E.I, group of companies 
Write for further details to: Metropolitun: -Vickers Electrical Co, Ltd 
Trafford Park, Manchester, 17 ; 5 ne VACU UM P U MPS — 
Member of the AE 1 Group of Companies N/A Tor N/PAO2 








Electrical Thermometers ust £30) 
Post free on request 
Negretti & Zambra, Ltd., 122 REGENT STREET, W.1 REGent 3406 
Manufacturers of instruments for the indication, recording and controlling of—temperature, 
pressure, liquid level, volume, specific gravity, humidity, etc. 


BRANCHES : Birmingham * Cardiff * Glasgow * Leeds Manchester * Nottingham 


AGENTS OVERSEAS : Argentina * Australia * Belgium * Canada + Czechoslovakia 
Denmark * Egypt * Etre * Finland * France * Greece * Holland * Iceland * India * Italy 
New Zealand * N. Ireland * Norway * Portugal * S. Africa * Spain 


Technical Service avallable in most countries 


‘Temperature Measurement 
Send for lists on— 
Mercury-in-Steel Thermometers (st 1/40) 
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The importance of employ- -§ 
ing the correct grade and 
high quality oil, grease or 
wax in high vacuum work 
cannot beover-em phasized 
Indifferent performance of 
vacuum pump, failure of 
waxed and greased joints, 
excessive de-gassing, etc 
+.» nearly always stems 
from materials which are 
unsupported by adequate 
preparation and research. 


. 
409 
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... tint SUCCESSFUL vacuum PROCESSI 


e *APIEZON" (regd.) Produc 


Oils Low vapour pressure oils for high-sp 
vapour pumps sealing and lubricating 
for all types of high vacuum taps and join 
Greases For sealing ground glass vaci 
joints Suitable for thermionic experime 
etc 

Also a wide range of sealing compour 
waxes and cements 


“Apiezon” is a registered trade mark of Apie 
Products Ltd 


€ Edwards Rotary Pump Oils. 


Special grades for standard high vacu 
rotary pumps and gas-ballast (air-injecti 


types 

Also EDWARDS special grade ‘Boos’ 
vapour pump fluids 

A wide range of waxes, greases, ceme! 


€ Silicone Fluids. 


Vapour Pump Flud Remarkable stabil 
Do not decompose when exposed to atm 
phere at operating temperatures Hig 
resistant to chemicals 

Silicone Vacuum Greases Non-volati 





chemically inert and heat stable Ideal 
all vacuum taps and joints 


W. EDWARD 


co (LONDON) LTD 


MANOR ROYAL - CRAWLEY SUSSEX 


CRAWLEY I5OO(lOlnes] EDCOHIVAC CRAWLEY 








77), P 
EM 


r 
BRANCHES GLASGOW & TORONTO = AGENTS THROUGHOUT THE woRto 





A 
High-Sensitivity 
Instrument 


Range 0.65 In. w.g. 
Reads to 0.00065 in. wg 


This gauge Is available for 


Immediate delivery, and 
further details may be 
obtained on request to: 


C. F. CASELLA 
& CO. LTD. 
REGENT HOUSE 
FITZROY SQUARE 
LONDON, W.l 
Telephone KEUSton 3944 


Member Scientific — Instrument 
Manufacturers’ Association of Great 
Britain 
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d PRECISION (£9) INSTRUMENTS 


Direct Reading 
Wavelength Spectrometer 


For use in the visible spectrum and also, when required, in the 
ultra violet and infra red. Reading in wavelengths directly 











A camera attachment can be supplied giving the following length of 
spectrograms: 


With quartz prism, wavelength 10,000A to 2,200A, 70 mm. 
With glass prism, wavelength 10,000A to 3,600A, 125 mm. 


: DELIVERY AT SHORT NOTICE 
The large range of accessories which can be supplied with this spectrometer make it a really 
universal instrument, and our staff are at your service at all times to recommend the 
equipment most likely to suit your needs. 
Full particulars from the makers: 


Bellingham « Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 
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PO A New Standard Gel 

CUM uoc 

(= MUIRHEAD 
£3.0.0 


E 1859 vo ve 
720°C 
Post free in U.K. 





ACTUAL SIZE 


D-698 WESTON STANDARD CEL| 


his new cell combines the robustness and small size of our D-550 Miniature Standard C 

with a high capacity previously only obtainable ın larger and more expensive types su 
as our D-402 F 
Whether you require a standard of E M F. for an industrial application or for Minas us 
this new cell will meet your needs and give many years of reliable service. \ 


SPECIFICATION 


EMF 1 o1879V4- 1104 V —9ouV at 20°C. 
Temperature coefficient —o 00004 per °C, 

Discharge rate Up to 2oUÀ for short periods 
Internal resistance 600 ohms 

Overall dimensions It" x 1" x 3$" 

Weight 4 oz 


Our D-s5s50-A and D-402 Weston Standard Cells are still available 


WRITE UNDER YOUR BUSINESS 
LETTERHEAD FOR 
PUBLICATION 5716 





PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAN 
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X mw ke 


A tropicahsedversonof the PYE UNIVERSAL pH METER & MILLiVOLTMETER 1s m full production 


L DOK TO pH 


* for economies m the consumption of re-agents. 

* as the key to new products. 

* as a means of controlling quality. 

* as the answer to effluent problems 

* as the vital parameter ın chemical and medical research 


LOOK TO PYE FOR pH 


Pye offers a comprehensive advisory service and maintains 
facilities to carry out experimental work on new pH problems 
Please write to our pH department for details of our range. 








T 
S ZIENTIFIC(») (AinstRUMENTS 


W. G PYE & CO. LTD, GRANTA WORKS, CAMBRIDGE, ENGLAND 


WG 50 
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Wherever you 


need distilled water a USIN ower i 









— 1n laboratory, factory or * d 
Á 4 4 i 9 oR ple nti 
shop —you can use 'Deminrolit 4 d RE 
m 
Water' with equal results. The Portable don : 
*Deminrolit' plant operates by ion exchange ] HIRE SERVICE A 
Why not try demmeralised f 


and delivers water substantially free from dissolved 

solids. Running costs are measured in pence instead of in pounds, 
and you can thus use distilled quality water for many purposes 
where the cost of distillation would prove prohibitive ; 
Please write for Technical Publication No. 62 which gives full details. | 


water in your industry? | 
You can do so easily and | 
cheaply by hinng from us, f 
at a nominal rental for } 
a inal penod, the latest | 
Mark II Model Portable | 


1 A | *Deminrolit' Plant. Details l 
PERMUTIT DEMINROLIT | 77 
be supplied on request. i 

THE PERMUTIT COMPANY LIMITED K- RR RR, 
(Dept. V.H. 173), Permutit House, Gunnersbury Avenue, London, W.4. Telephone : CHlswick 643] 
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High Performance 


VOLTAGE STABILISERS 


and 


REFERENCE TUBES 


Close tolerance burning voltages 

Wide range of operating temperature 
Good stability over life 

Freedom from output voltage ** jumps ” 
Long operating life 


ALSO AVAILABLE IN 


SPECIAL QUALITY RANGE 


The high performance of Mullard stabilisers has been improved even 
further by the introduction of Special Quality types, which will operate 
satisfactorily under rigorous conditions of shock and vibration’ These 
special versions of normal production types combine extra-rugged con- 
struction with what has proved to be an mherently reliable principle of 
design, and they will be available in addition to the normal range. 
Samples selected from every production batch of Spectal Quality tubes are 
tested against Services’ specifications to withstand impacts of 500g and 
vibration of 6g at 175 c/s 

All three of the Special Quality tubes can be supplied with either pin or 
flying lead bases Your enquiries for further detatls of these and other 
stabilisers 1n the Mullard range are welcomed at the address below. 


SGSBESESSSSESERESSSSSSSS 









SRSSSSSESRSEBSSSSESSUSESUOSSESSEQNUESNEGSGNS 


Special Quahty 
Type No. 


Electrical Equivalent 





Current 


Maximum 


Flying lead 


Base Mullard 


Pin Base 


Brtsh 
Services 





M8098 M8142 
M8206 M8207 








Range Igrution 


(mA) Voltage 
(v) 


I to 10 
1 to 40 





M8163 M8208 15082 CV2225 § to 15 
& Mullard 
SPECIAL QUALITY 


(D 


7 





VALVES 


MULLARD LTD , COMMUNICATIONS & INDUSTRIAL VALVE DEPT , CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W C 2 
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Wherever potatoes are grown, wireworms are pretty certam to be 
encountered and to damage the tubers In the U K , for example, this 
destructive pest populates the soil 1n some areas to the extent of over a 
mullion per acre. In heavy local infestations this figure 1s probably doubled 

- Damage fluctuates, but 1t 1s nothing unusual to find over half a crop unfit 


for the table 


With wireworms on the increase, British. farmers have welcomed the 
arrival of aldrin This year m the United Kingdom alone over 90,000 
acres of potatoes will be protected, mostly with aldrimised fertilizer This 
Shell insecticide 1s the most impressive destroyer yet discovered for pests in 
the soil—non-tamtmg and exceptionally suitable for compounding with 


fertilizer 


Just 2$ Ibs of aldrin per acre guards potatoes from wireworm and other 


soil pests right through the growing season 


aldr 


aldrin and dieldrin are 


For further iformatn apply to your Shell Company 


Q 


p 
' 
| 
| 
| 
| 
| 
| 
| 
Eus 
i 
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Aldrin is fast becoming recognised as being the 
best of all sol ansectesdes A battle goes a long way 
and lasts a long time Now ın world wide use, aldrin 
gives full control of many pests premously difficult 
lo * get at? economically 

Another recently developed Shell insecticide 1$ dieldrin 
possessing exceptional persistence On folrage, dieldrin 
controls a very wide range of weenls, beetles, 
fles and other crop-eating insects W 1s also extensively 
used as a residual spray against  disease-carrying 
insects 

Have you a stubborn pest problem to be solved? 


| 
| 
| 
| 
| 
| 
| 
| 
| 


eae AI. sus d] 


insecticides for world wide use 


Issued by The Shell Petroleum Company Limited, London, E C 3, England 
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ur cartoonist’s impression of X 3^ 
1e double distillation of water. - 
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The quicker way 
is the 


"QUICKFIT" way ! p i | 


“ QUICKFIT ” 
DOUBLE 
DISTILLATION 
OF WATER 


Standard ‘‘Quickfit’’ apparatus ıs made for the 
laboratory production of the highest 

quality distilled water by double distillation 

This assembly is specially designed for continuous 
automatic distillation It 1s capable 

of an output of two litres per hour, at an 


economical cost It is as foolproof as it is 


efficient 
British 

QUICKFIT & QUARTZ Ltd Instrument 

INTERCHANGEABLE LABORATORY Industries 

GLASSWARE icon 
«c : " ‘arl’s Court 

Dept. Z.W., “ Quickfit" Works, 28th June-19th July 

Heart of STONE, Staffs. Stand No. 19 





Telephone: Stone 481 Block No C. 
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PROGRESS IN CONTROL 






An instrument for the analysis of a 
complex pulse amplitude spectrum 
into groups of known height according 
to their voltage amplitude. 


It displays up to a maximum of 120 
SUNVIC 


PULSE HEIGHT 
ANALYSER 


channels and can store 1,200 binary 
digits. The design 1s based on that of 
Hutchinson & Samot (Phil Mag, 
42, 792, 1951) and the instrument 
is made under licence from the 


NRD.C 





EQUIPMENT BY 








SUNVIC CONTROLS LTD (Special Products Division), No. 1 Factory, Eastern Industrial Estate, Harlow, Essex, Telephone: Harlow 24231/! 


éfanufacturers of Pneumatic and Electrical Instruments for detection, measurement, control and recording of Temperature, Flow, Liquid Leyei 
Specific Gravity and Pressure, in Science and Industry. Vacuum Pumping and Measuring Equipment, etc. 
Member of the A.E.1. Group of Companies? Tiss 
C 
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CASEIN 


LOW VITAMIN CONTENT 


Ix THE FIELD OF RESEARCH On animal nutrition a Casein 
of low vitamin content 1s required as a vitamin-free animal 
protem base Casein — low vitamin content — as supplied by 
Whiffens, has a protein content of not less than 90%. The 
process by which it 1s made 1s designed to remove both fat 
and water soluble vitamins, making the product suitable for 
the usual biological depletion procedures. It conforms to 
the following general specification :— 


Appearance g Cream coloured powder 

Loss at 100°C NS Not more than 596 

Protein (by Nitrogen) ~— Not less than 90% 

Ash Not greater than 2.0% 

Aneurine Hydrochloride Not greater than 1 pt. per million 
Riboflavin - Not greater than 0.25 pt. per million 
Nicotinic Acid... Not greater than x pt. per million 
Pantothenic Acid $c Not greater than 0.75 pt. per million 


Analyses of individual batches are available on apphcatin. 
Available in umts of 3 Kgs packed in hermetically sealed tins 


Each consignment of CASEIN-LOW VITAMIN CONTENT 
1s identified by a batch number ` 


W'HIFFENS 
pine chemicals for tuta 


WHIFFEN & SONS LTD, NORTH WEST HOUSE, MARYLEBONE ROAD, LONDON, N W: TELEPHONE PADDINGTON xo41/o 
TELEGRAMS WHIFFEN, NORWEST, LONDON 
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Nd To.the analyhcal chemist the Spectrophotometer 
PME: is a third eye, investigating the infrared, visible 
o and ultraviolet regions of the spectrum and disclosing 
d precise information with ease and speed. New hori- 


zons are thus revealed to the research worker and the | 
technologist alike. An account of these leading mstru- j 
ments and of some typical applications will gladly be , 
supplied by Unicam Instruments of Cambridge. 


= UNICAM 


SPECTROPHOTOMETERS 


NATURE | 
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INTERPRETATION OF SCIENTIFIC PROGRESS 


S has already been noted m these columns 
(Nature, March 12, p. 439), Dr J. H Hilde- 
and’s recent address to the American Philosophical 
ciety puts both the social responsibilty of the 
ientist and the question of security m ther proper 
spective as involving problems m communication 
id in human relations. While, however, those prob- 
ms of human relations have been discussed compara- 
vely fully—for example, m such books as those of 
Xf W Gellhorn, Alan Barth and Prof H S Com- 
ager, and in relation to particular mdividuals hke 
r J. R Oppenheimer, Dr. A V. Astin and Prof 
wen Lattumore—the problems of communication 
tve received nothmg hke adequate attention Such 
‘oblems, however, håve a vital bearmg on the 
ecess of any security programme based on those 
sitive conceptions of security which are expressed 
the recent statement from the American Association 
r the Advancement of Science 
This problem of ceommunieation has been discussed 
om slightly different aspectsmthreerecent addresses’ 
. H. L. Dryden's talk on the scientist mm contem- 
ary life before the Cosmos Club, Washington, on 
ovember 16, in Dr. J.R Oppenhemmer’s address at 
ie concluding celebrations of the bicentenary of tne 
unding of Columbia University on December 25, 
id in the public lecture on “Science and Citizenship" 
hich Dr. Ene James delivered at the annual meeting 
‘the Science Masters’ Association on December 29 
ll three addresses were concerned with the isolation 
' the scientist from the community and the way m 
hich effective communication could be established, 
tus elmmatmg the dangers which this isolation 
weatens both m defence and in the effective apph- 
ition of science to national welfare and development. 
Dr Oppenheimer’s address was ostensibly on what 
ad been chosen as the mam theme of the Columbia 
niversity anniversary celebrations of the past year, 
mely, "Man's Right to Knowledge and the Free 
se Thereof”; but he dealt more specifically w-th 
1e prospect in the arts and sciences, and above all 
3 emphasized the isolation of the specialist from the 
oad path of human knowledge and mtercourse 
nth more means of communication than ever before, 
ə can speak to each other less easily and less 
fectively. While more people are engaged m 
ientif&io research to-day, more books are published 
x head m Britam than m the United States, the 
cx] sciences are pursued actively m America, 
sandinavia and Britan, and more people both hear 
id compose music and paint, the frontiers of science 
‘e now separated by long years of study, by specal- 
ed vocabularies, arts, techniques and knowleage 
om the common heritage even of the most eivihzed 
ciety The artist, too, finds 16 1nereasmgly difficult 
! achieve the community of experience, and common 
ays of describmg ıt and mterpretmg it. The 
mmon sensibility and culture, the traditions and 
ie history, the myths and the common experience 
hich it 1s his function to dlummate and to 


harmonize and to portray have been dissolved m a 
changmg world. 

Dr. Oppenhemer thus emphasized not simply the 
isolation of the scientist working at the frontier of 
science, but also showed that the artist and other 
creative workers are equally mvolved ın this isolation. 
Moreover, he recognized the mevitabilty of the 
specialization of science, just as frankly as he admitted 
that these are heroic days m the natural sciences and 
likely to remam so. He emphasized also the dangers 
that arise when so much that 1s beautiful and en- 
lightening, as m the experience of the artist, 1s cut 
off from the rest of the world. What is new, he 
insisted, 1s that m one generation our knowledge of 
the natural world has engulfed, upset and comple- 
mented all previous knowledge of the natural world 
Our techniques of communication and production 
and multipheation are new So are also the global 
quahty of the world, our knowledge and sympathy 
with remote and diverse peoples, our practical 
involvement with them and our commitment to them 
in terms of brotherhood In this world m which we 
have come to live, the massive character of the 
dissolution and corruption of authority in belief, m 
ritual and m temporal order are also new 

The difficulties which face us are thus derived fiom 
the growth of skill, of power, and of our understanding 
of that world, if not of the conditions which govern 
ther exercise. To assail such changes 1s futile we 
need to recognize them and to take account of our 
resources , nor does Dr. Oppenheimer appear to put 
high among such resources the mass media of radio 
and television, the emema, best-seller or the world 
tours of successful theatrical productions Although 
art and science may be purveyed by such means, 
they have also an mhumanizmg mfluence and can 
easily destroy the mdividual sense of beauty 

Dr. Oppenhemer concluded this address with a 
plea to keep our mids open and to keep them deep, 
to retam our sense of beauty and our occasional 
ability to see ıt m places which may be remote and. 
strange and unfamiliar. This, he recognized, will be 
no easy task, but 1t is the condition of man and m 
this condition we can help because we can love one 
another. On that note he closed, and not with the 
emphasis on the open house, with no doors and no 
locks, of which he spoke in his Reith Lectures a year 
earlier The open access to knowledge may still be 
recognized as a fundamental freedom and as one 
barely compatible with modern political tyranny , 
but there ıs less confidence in our ability to achieve 
the harmony between knowledge m the sense of 
science and the community of man The secrecy— 
the bonds of man's own making—threatens the open 
society, the unrestricted access to knowledge, the 
unplanned and unmhibited association of men for its 
furtherance, and thereby the possibility of making a 
human community out of the complex, ever-growmg 
and ever-changmg, ever more specialized and expeit 
technological world. 
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The brotherhood or community of which Dr 
Oppenhemner spoke rests on understanding, and here 
Dr Dryden strikes the same note Science, he points 
out, has made major contributions to our spiritual 
life as well as provided powerful tools for shaping 
our physical environment It places a high premium 
on intellectual honesty and on objective truth, and 
the successes of science and their impact on every 
aspect of hfe have captured the imagination and 
loyalties of many men as the only guide to truth 

Nevertheless, science 1s only a partial view of hfe— 
in many respects a narrow view—and the con- 
sequences of failure to understand this can be the 
more serious m that science 1s also amoral Dr Dry- 
den believes with A H Compton that our hope for the 
future rests m a growmg understanding of the con- 
ditions for the good life of man m a world of science 
and technology, and the acceptance of a morality 
that is consistent with these conditions It 1s not 
sufficient, however, for scientists themselves to 
recognize all this, and to realize their own mutations, 
as well as their responsibilities for the proper use of 
science for human welfare These responsibilities 
are, m fact, the same as those of other citizens, no 
more, no less, and i6 is imperative that those 
responsible for the leadership of the community 
should be capable both of mtegrating the specialized 
knowledge which is mvolved in matters of public 
pohcy and also of mamtammg high moral and 
spiritual standards 

Dr Dryden was concerned particularly with this 
last factor, neglect of which, for example, m the 
Oppenheimer case and m the case of the U S. Bureau 
of Standards and the battery additive, he regarded 
as primarily responsible for the discord between 
scientists and the Government in the United States , 
he believes this to be much more serious 1n its effects 
than the failure of the Government to appreciate the 
rmportanee of fundamental research as the basis of 
progress even ın applied research and to provide for 
generous and contmuous support Once again, ib 1s 
& matter of pubhe understanding, of the under- 
standing of the scientist by his fellow citizens, as 
well as of the understanding by the scientist of 
those public responsibilities of which Dr Eric James 
spoke Moreover, ın pleading for an imecreasing 
recognition of the social and moral responsibilities, 
Dr James was not at issue with Prof A. V Hill’s 
view that there ıs no such thing as ‘the scientific 

‘mind’, but that, hke all good citizens, scientists 
must take account of ethical considerations. Dr 
James was pleadmg rather for less complacency 
over present methods of education and for a more 
deliberate attempt to devise a system of scientific 
education that would produce the citizen, the Civil 
servant or the statesman at least as capable as those 
produced by the Oxford ‘Greats’ course 

Dr. James thinks that the means of mass com- 
munication alone, the radio and television, tend to 
create an uncritical, aequiescent public Ths in 
itself threatens active citizenship and makes ıb 
accordmgly the more muportant that the scientist 
and, ıt might be added, all those holding admunis- 
tratrve responsibilities m government, should en- 


NATURE 


March 26, 1955 


VoL 175 


deavour to disseminate information in such a wa; 
that the ordinary educated man or woman 1s able t 
understand the social and political umplications c 
scientific knowledge Merely to enumerate some c 
the major topics discussed ın Parlament this sessio: 
would demonstrate the extent to which wise politice 
decisions in public policy turn on an understand 
of scientific and technical issues In matters of roa 
and rail transport, defence, atmospheric pollution, c 
nuclear power, neglect of scientific and technics 
factors could be disastrous Although they are nc 
the critical factors, at least 1b can be said that an 
policy which neglects or disregards them for som 
purely political party preyudice will endanger th 
national welfare, if not, indeed, national security 
Ignormg for the moment the extent to which tk 
question of general education at the secondary c 
even the primary level ıs anvolved, we are co! 
cerned with the gradual spread of knowledge ın tj 
community through the improvement of means : 
communication and the disappearance of obstacl 
to ther full employment Dr Vannevar Bus 
recently spoke on these matters to the America 
Society of Mechanical Engineers. There 15, of cours 
moplied in that hope the assumption that with suc 
knowledge will come true wisdom , and whether tht 
assumption can wisely be made depends at least in pa: 
on the means of communication That may well brin 
us right back to Dr Oppenhemer’s Reith Lecture 
In his book on “The Crisis m the University”, S 
Walter Moberly rightly said that we need not onl 
discoverers of facts lutherto unknown but ak 
explorers of ideas and rethmkers of values We a 
concerned with the improvement as well as tl 
extension of knowledge, and we need more thunlur 
about the 1mportance of things already known. Bool 
which throw new light on the significance and inte 
relations of facts already known perform a functic 
no less 1mportant than works of research 1n a narrow: 
and more technical sense They help us to get clos 
to the heart of things and sometimes give a ne 
meaning to familiar objects 
The most successful of the Reith Lectures ha 
been those which have done exactly that Institute 
in 1948, these Lectures were intended to provide & 
opportunity for some acknowledged authority to giv 
listeners, ın a series of some half-dozen half-hoi 
talks, the results of study or research on some chose 
theme It was hoped that such a series of serious tall 
would add to the pool of knowledge and stmmule: 
thought as well as widen pubhe understand; 
That this hope was soundly based is to be sec 
from the discussion which broke out last year ovi 
Dr Oppenhermer’s lectures, “Science and tt 
Common Understanding”* The Reith Lectures we: 
nightly seen as & problem 1n communication, thoug 
on a vaster scale than that of the serious lecture : 
earher generations When it was argued that D 
Oppenhemner's talks had failed to make any rei 
impact on the ordmary listener, the question we 
promptly raised whether this was merely an illu: 
* Science and the Common Understanding By J Robert Oppet 


hamer (The BBO Reith Lectures, 1953) Pp vi1+127 (London 
Oxford University Press, 1954) 10s 8d nei 
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ration of the common failure of communication 
»etween the physical scientist and the layman to-day, 
yw whether something more was involved 

In so far as there was failure of communication, 
t is clear from the published lectures that tho 
‘esponsibility lies on our system of education as much 
ts on the scientist The lecturer 1s inevitably limited 
3y the listener’s own understanding of science, and 
alure to grasp Dr Oppenheimer’s message 18 1n part 
v consequence of ou neglect to ensure that those 
eaving our schools to-day have a general under- 
standing of what science 1s and the part ıb plays in 
he world m which they have to hve That, ineident- 
ly, 1s a further reminder of the seriousness for the 
i!ommuniby of the continuing scarcity of science 
eachers in the schools, quite apait from its effect on 
he supply of scientists and the technologists them- 
elves 

What emerges, however, from the discussion pio- 
‘oked by these particula Reith Lectmes 1s not 
mply the importance of a wider public under- 
tanding of science, or of scientists taking more care 
n this matter of communication — 1t 1s the limitations 
f the specialist as expositor Despite Dr Oppen- 
iemmer's intense and wide human sympathies, when 
ife moved outside the sphere of his own special 
competence he tended to become trite and common- 
ace Prof, Hill’s argument that scientists for the 
nost part are quite ordinary folk outside ther own 
pecial field was well illustrated. The task of 
xposition, in fact, demands not smnply knowledge 
ut also special gifts of a high order that are not 
ommonly found To discover such expositors and 
o give them full opportunity 1s of vital importance 
o the community to-day. This is not sunply a 
natter of giving the expositor his due status, though 
hat could be one factor m encouraging the develop- 
nent of such gifts The lmkmg of exposition and 
authority is perhaps one of the most important 
unctions of such a series of lectures as the Reith 
,eetures, and it 1s one to which universities could 
rell give more thought i» arranging them extra- 
iural lectures and in encouraging the production of 
ach works as Sir Walter Moberly suggested Nor 1s 16 

matter for the universities alone professional 
istitutions have ther own responsibilities in pro- 
ioting publie understanding of the issues involved 
1 the umpact upon publie affairs of the technologies 
nth which such mstitutions may be concerned 

The questions of professional discipline involved in 
ae issue of exposition and authority, such as 
xzmunology or the relations between one diserpline 
t technology and another, are only one facet of this 
roblem of communication and public undeistanding. 
ixposition and interpretation are conditioned also 
y the medium of communication involved, and we 
annot ignore the fact that the use of particular 
xedia or changes in political and social conditions 
1ay hinder the task of exposition or even make ıt 
npossible There are limits to the use of broad- 
isting, and the potentialities of television are largely 
nexplored At the same time there is real danger 
136 they, and particularly television, may be 
icouragmg an uncritical and unreflective passivity 
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im listener and viewer that may also largely destroy 
the possibility of influenemg them by the printed 
word 

Quite apart from this danger of a new form of 
uliteracy, effective communication depends not only 
on the existence of competent expositors and mter- 
preters, but also on the general level of education m 
the community. Education cannot be dismissed as 
something concerned solely with fitting the school- 
leaver for some particular occupation or vocation 
1t 18 concerned first and foremost with enabling him 
to lve wisely and intelligently ın this age of science 
and technology. For that reason alone, the scientist 
or technologist has @ special concern, as an ordinary 
citizen, with the standard of general education 

There is a further 1eason why the scientist and 
technologist are specially concerned with this question 
of communication—with the problem of interpreting 
clearly and effectively to the whole community the 
implications of scientific progress for public policy. 
Unless there is public understanding as to what 
science 1s doing, and the conditions of scientific and 
technological advance, there 1s real danger both that 
adequate financial support will not be forthcoming 
and policies may be pursued which threaten par- 
ticular fields of scientific endeavour, possibly of vital 
import for the public welfare, and the conduct of 
scientific or other creative activity. It 1s increasingly 
important for the specialist to take care over his 
terminology and bear in mind the needs, not only of 
hus fellow specialists, but also of those othe1 scientists 
and technologists with whom he may be called upon 
to co-operate, and he should also consider the 
problem of interpretation to the general community. 
Serious thought and a determined effort are required 
from scientist and layman alike to solve this problem 
of mterpreting to the ordinary citizen what science 1s 
doing, the conditions essential for effective scientific 
woik, and the ielevance to national welfare of the 
work and results which to-day in increasing measure 
are supported by public funds 


PREHISTORY OF AFRICA 


The Prehistoric Cultures of the Horn of Africa 
An Analysis of the Stone Age Cultural and Climatic 
Succession ın the Somahlands and Eastern Parts of 
Abyssinia. By Dr J D Clark (Occasional Publica- 
tions of the Cambridge University Museum of 
Archeology and Ethnology—Vol 2.) Pp xx-+386+ 
52 plates (Cambridge At the University Press, 
1954) 105s net 


R DESMOND CLARK, cmator of the Museum 
at Livingstone, North Rhodesia, 1s already well 
known for his fine work on the banks of the Zambezi 
near the Victoria Falls and other sites im Northern 
Rhodesia He was good enough to welcome me there 
im. 1948 
In a series of short articles he has already revealed 
to us some discoveries he had made during his 
mulitary service in Somalland and Ethiopia durmg 
the Second World Wai His sojourn there was 
prolonged durmg another two and a half years 
(1941-46) and he has returned there smce to com- 
plete certam researches 


` 
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The author has used this work as a thesis for a 
doctorate at Cambridge He has studied more 
thoroughly than any other prehistorian this eastern 
horn of Africa, extending 2,500 miles both in length 
and breadth 

After the usual and most useful physical, geo- 
giaphical and climatic descriptions of this immense 
region which shared in the violent tectonic phenomena 
forming the ‘rifts’ which upset the whole surface of 
East Africa, the author gives an account of the 
explorers preceding him Bourg de Bozas (1901), 
the Italians, Stefan, Paoli and Pucciom (1913-36), 
Crpriam. (1927-32),  Graziosi and Pucciom, and 
others, not forgettmg the earlier ones, Seton Karr, 
Paulitschke and Winkenberg (1880-97) Dr Clark 
was also familiar with the work of Teilhard de Chardin, 
Paul Wernert and myself in 1933, both ın the region 
around Obock (Fiench Somalland) and near Diré 
Dawa 

Near Obock, Father Teilhard and I made the only 
study attempted so far of the 60- and 30-metre 
raised beaches of Somahland. The author describes 
this m detail, but appeais to me to exaggerate when 
he says the oldest mdustry 1s as late as what he calls 
Acheuleo—Levalloisian Personally, I think it far 
older, and lkewise m the neighbourhood of Diré 
Dawa He does not mention a bi-faced tool which I 
thmk probably Abbevilhan, which I picked up at 
Warka (Harrar), it 1s true that ıt was not in its 
original position, but I think ıt would be well worth 
while to search for its original site 

Speaking of the extraordmary and abundant 
industry consisting of picks, found by Paul Wernert 
at the end of the Gulf of Tadjoura and near Lake 
Assal, which has not been found 1n any other place, 
the author does no more than mention 16 

Three very crowded chapters of 109 pages follow, 
on the Quaternary geology and stratigraphy of 
Britash Somalland, the Danaki Rift and the north 
and “east coasts Dr Clark devotes some pages to 
the problems of the successive sea-levels m the 
straits and discusses the possibility of an Arabo- 
Somah continental land-bridge. These pages contain 
a wealth of most valuable observations and nforma- 
tion, a résumé of which is mmpossible, but ther 
content is indispensable for any future explorer of 
these regions 

After a very short chapter on prehistoric termin- 
ology, the author passes 1n review the different groups 
of industries represented, according to him, m the 
regions mentioned, first, Acheuleo—Levalloisian , 
then Levalloisian , the Stillbay cultures of Somaliland. 
and. the mdustries derived from the Magosian, 
Magosio-Doiàn, Hargeisan, then the Somaliland 
Wilton culture with the Neolithic and Strandlooper 
influence Every industry tn sw (and there are a 
great many sites, some not very important) has 1ts 
stratigraphy described, enablmg the author to cor- 
relate them with the sequence of regional climatic 
conditions, and he gives a precise analysis of the 
types of chippmg and weapons produced, which 1s 
quite satisfactory, though no doubt some of the 
attributions might be disputed It seems to me most 
mprobable that nothing can be classified as older 
than Acheuleo—Levalloisian 

A wealth of sufficiently good illustrations, banished 
to the end of the volume, enables one to identify the 
types described and may also suggest that this Old 
Paleolithic is rather too sunphfied. It is curious to 
note how ıt is concentrated around Obock and the 
region of British Somaliland Then comes the true 
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Levallois, a long and monotonous stage, rightly 
related to the North African and Palestman Leval- 
loiso—Mousterian. 

The Stillbay culture (Moustero-Solutrean) follows 
and is derived from the Levallosian, as in all 
southern and tropical Africa, Its chief characteristic 
is flakmg, in which pointed tnangular flakes pre- 
dommate, or blades, the latter sometimes blunt- 
backed burms Stillbay 1s derived chromatically from 
Magosian, m which microlithic forms appear, giving 
place to several variations, one, the Doran, x 
markedly microlithic and had already been noted t 
Graziozi, who called 1$ Exbian As for the Hargeisaz 
facies distinguished by an abundance of blades anc 
burins, always few 1n number ın the other facies, the 
author attributes this to an influence commg from 
the north, which seoms plausible The Doran industry 
1s massed, rather curiously from a geographical poini 
of view, between the two rivers Tana and Yuba 
Besides mucroliths, bi-faced arrow-heads with : 
concave base are found m ıt, and other types famiha: 
m the Somaliland Wilton facies 

Very few pages are devoted to the pamted anc 
engraved rocks (there are not many), which, nea: 
Harrar, I had studied, m the Porcupme Cave a 
Dire Dawa and at Genda Biftou (Sourré) The autho: 
adds some information on Lago Oda, where Whlto: 
isfound lam not as certam. ashes that the schematu 
designs m the Porcupine Cave are not earlier thai 
the semi-naturalistic ones at the other two sites I 
1s, however, true that another stylized series seem: 
to follow them, as the author remarks, but there 1 
one point which must be noted, when attempting t 
judge the age of all these paintings : it 1s, that super 
posed on oxen with great horns of the type of thos: 
in Genda Biftou, at Lago Oda and other sites, ther 
aie splendid fat-taled sheep. The date of their intro 
duction into the country could, I think, easily bi 
obtained, though this can wait so that there couk 
be more evidence and certainty 

My suggestion that ıt would be well to compar 
the ammmals painted with those of ancient Egypt, a 
well as the way the cows’ udders were represented 
of which I had made a study, led me, though with : 
certam reserve, to consider they were related Th 
author seems rather favourable to this idea, thoug) 
he appears to be astray m his date (the dawn of th 
Christian era), which seems to me excessively short 

In the last pages of the book, Dr Clark attempt 
to establish a correlation between the mdustries ant 
chmatic phases and to compare the results obtame: 
with those m other regions m Afiica and southen 
Arabia In short, this book 1s conscientious, instruc 
tive and will be extremely useful to future explorer 
of the country. H Breum 


CONNECTIVE TISSUE 


Connective Tissue in Health and Disease 
Edited by Dr G Asboe-Hansen Pp 321+1 plate 
(Copenhagen  Ejnar Munksgaard, 1954) 50 kronor 
7 50 dollars 


» ND, finally, owing to the difficulty of investi 

gation, and a certain amount of wearmes 
produced by unprofitable discussions, the connectiv 
tissues have recently been somewhat neglected b; 
mucroscopists " Written by Hemrich Frey durm. 
the latter half of the past century, these words coul 
have applied equally well to most of the years whic. 
have passed between then and now. Although ıb wa 
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xnown durmg the seventeenth century that parts of 
the body were fibrous m nature, the name ‘connective 
ussue’ was actually proposed by Johan Muller m 
1830, and later Kolhker suggested as an alternative 
ierm, ‘sustentacular tissue’ Reichert organized the 
xisting knowledge on this tissue in 1845, and 
Virchow demonstrated its importance m pathology 
n his famous work published ın 1858 That the sole 
unction of connective tissue in the normal animal 
was to act as scaffolding was the accepted view at 
ihe time of publication of Frey’s work. The English 
manslation (1874), m fact, says “Connective sub- 
stance takes but little part 1n physiological occurrences 
of the mature and healthy body”. 

This view contmued to be generally accepted until 
'elatively recent times However, since the time of 
Virchow and the recognition of a variety of cells m 
'onneotive tissue, 16 became obvious that ıt played 
v1 important part in inflammatory processes, and 
nicroscopical studies of wound healing demonstrated 
ts essential role ın the formation of scar tissue, but 
ihe problem remamed—what part does it play m 
ihe normal functionmg of the body ? 

Its mechanical function 1s obvious , the supporting 
iature of the deep fascia m the preservation of form 
ind contour and the faciltation of muscular attach- 
nent and movement are known to every student of 
twnatomy Modern techniques have added sub- 
itantially to our knowledge of connective tissue The 
somplex cross-striation of collagen fibres is well 
cnown and so too are the presence of hyaluronic acid 
ind chondroitin sulphuric acid m the ground sub- 
tance. The water-bmdmg ability of the ground 
substance and its role m cedema are also recog- 
uzed 

The ground substance 1s the link between the blood 
vessels carrying oxygen and nutriment and the 
organs and tissues which require them. Its molecular 
»ganization appears to be adapted to facilitate the 
‘apid diffusion of such substances. The adventitia of 
nany blood vessels 1s, in fact, mpregnated with 
shosphatases, suggesting that ıt may be acting as a 
woad membrane with selective control of the sub- 
stances which pass through 1t—a suggestion which 
s supported by the presence of phosphatases in the 
mdothelial cells of the capillaries. In 1924, Hojer 
lemonstrated the dependence of the connective 
assues upon adequate supplies of vitamin C , this m 
ihe following twenty-five years resulted m a series of 
j»apers emphasizing the importance of this vitamun 
n fibre production and the development of scar 
1ssue in wound healing. 

More recently, m 1949, Hench and his colleagues 
showed that the pituitary, acting thiough the adrenal, 
»y the medium of adrenocorticotrophic hormone exer- 
used control over connective tissue Cortisone, in fact, 
vas found to depress fibre production m mflammatory 
'onditions This work has stimulated further mterest 
n a tissue which was already gathering m umportance, 
ind as the full battery of modern techniques becomes 
warned upon ib, may be expected to yield still more 
of its secrets and to demonstrate still further its 
fundamental functions m health and disease 

In Asboe Hansen’s “Connective Tissue" we have a 
series of chapters by experts which deal with a wide 
variety of aspects of the subject. They are, as the 
»ditor says, pioneers of modern connective tissue 
‘esearch and their contributions are worth reading 
rom. this pomt of view alone The subjects covered 
‘ange from morphology and chemistry of the collagen. 
ibres and the ground substance, through the effects 
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of hormones, disease and agemg upon connective 
tissue in general, to a consideration of 1ts relation to 
collagen diseases, arthritis, arteriosclerosis, ophthal- 
mology, and cancer. There are many gaps, for 
example, there 1s no proper consideration of the 
elastic fibres although they are referred to m a more 
or less desultory fashion m some of the chapters. 
The effects of cortisone and of vitamm C deficiency 
also receive a cursory treatment. There 1s no doubt 
that everyone who has an mierest m connective 
tissue must read this book , but 1$ must be appreciated 
that it 1s not a comprehensive work, and the individual 
chapters do not deal exhaustively with the subjects 
they discuss The book is, m fact, fundamentally a 
callection of essays on selected topics related to 
connective tissue. Its value, however, is greatly 
reduced by the unforgrvable lack of an index 
G. H. Bourne 


GEOLOGICAL HISTORY OF 
CALIFORNIA 
Earth Song 


A Prologue to History. By Charles L. Camp Pp. 
xi--127 (Berkeley and Los Angeles University of 
Calforma Press, London Cambridge University 
Press, 1952.) 37s. 6d. net 


f title of this book gives at the first glance 
little mdication of its merit or, indeed, of its 
scope, and only those who know the author or his 
other works wil reahze the import of the song. 
This 1s, in fact, a geological history of the State of 
Cahfornia with a general account of the hfe and the 
reconstructed appearance of some of its former 
mhabitants durmg some five hundred millon 
years 

It may therefore be thought that rb 1s just another 
American palzontological book. In some ways 1t 18, 
with all the wealth of illustration and of interest that 
such books present But California has'& separate 
history, and at least one of its geological deposits, 
that of Rancho la Brea with its asphalt trap, 15 
unique. Dr. Camp gives an accdunt of the Cal- 
fornian rocks and deals, period by period, with the 
hfe of the early sea, the conquest of the land, and 
the rise of amphibians and reptiles, leading to the 
ampler record of the mammals. The whole is em-’ 
belhshed by a fine series of pencil drawmgs by 
Wiliam Gordon Huff, and these are worthy of 
mspection for their mtrmsic mterest as well as for 
the fact that new and authoritative reconstructions. 
of vertebrate fossils always have a great appeal The 
book also deals with the mse of man m a general 
way, smoe there 1s a regrettable deficiency of fossil 
men in this Golden State, but goes on to the deserrp- 
tion of the early Red men and the Folsom implements. 
There are excellent maps and charts from the pen of 
Owen J Poe and a number of the charts deal with 
the chronology Some of these are of considerable 
value, since the correlation of the dehghtful-sounding 
Californian. formational and later chronological names 
with European counterparts or quasi-equivalents is 
difficult The book contains a glossary, a very useful 
list of references, and an index ‘There are intro- 
ductory passages to the chapters m a rather poetic 
American style, but on the whole the text 1s 
excellent and informative and the book should 
certainly find a place m major reference and university 
libraries. W. E. Swinrow 
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INSTABILITY OF THE EARTH’S AXIS OF ROTATION 
By T. GOLD 


Royal Greenwich Observatory, Herstmonceux Castle, Sussex 


HE axis of rotation of the earth undergoes 

certain changes of direction, some of which are 
the results of known causes, whereas others are not 
yet understood. The major movement is the pre- 
cession, whereby the axis of the geordal figure of the 
earth together with the vector of the angular velocity 
and that of the angular momentum sweep out a cone 
of 23° once m twenty-six thousand years. One effect 
of this ıs that the year as defined by the seasons 18 
different by one part m twenty-six thousand from 
the year as defined by the earth's position on its 
orbit. The precession is due to the motion of the 
spmning earth under the action of an external couple, 
namely the gravitational couple exerted by the sun 
and the moon upon the non-spherical earth. That 
couple depends on the relative position of these 
objects and 1s therefore not steady in time The 
result 1s a superimposed wobble in the direction of 
the axis of rotation, and 15 has been given the name 
of ‘nutation’. 

There exist, however, other effects not produced 
by external couples but by a redistribution of matter 
or angular momentum on or within the earth They 
are movements whereby the direction of the axis of 
rotation remains nearly fixed m space, while the 
earth itself moves relative to 11 The absolute angle 
by which the axis of rotation moves 1s some three or 
four hundred times smaller than the movement of 
the earth, and ıb is therefore only the latter which is 
& measurable effect, usually noted as a variation in 
the apparent latitude of observation pomts on the 
surface of the earth. The angle involved 1s small, of 
the order of j", the motion ıs complicated and 
irregular, but two components can be recognized, one 
of a period of one year and one of a period of fourteen 
months 

These movements of the earth relative to rts axis 
are of great significance to theoretical work on 
geophysics While the other motions are accurately 
described by the rigid-body dynamues of the system, 
this one has its origin, period and damping related to 
physical conditions on or m the earth The annual 
term ıs thought to have its origin in atmospheric 
effectss*, The origin of the excitation of the fourteen 
monthly motion is unknown, but 15 1s understood 
that the period is the one corresponding to the ‘free’ 
or ‘Eulerian’. nutation. That period is given for a 


nigid body by = T, where A, A, C are the 
C—A 


principal moments of mertia and T 1s the rotation 
period. This value would be 305 days for the earth, 
but a very modest amount of elastic deformation 
would lengthen ıt to the observed 420 days The 
mean Young's modulus of the earth has to be of the 
same order as that of steel for the period to suffer as 
little lengthening due to the deformation! 

The question of the excitation and the damping of 
the motion is more difficult to treat There 1s no 
clear-cut way of distinguishing the component of the 
motion which corresponds to the unknown excitation 
from that which corresponds to the decay due to 


internal damping It can, however, be inferred, oi 
the assumption that the excitation possesses no con 
sistency, that the damping time must be fairly shor 
and cannot be more than a few periods, ten at th 
most, for a decay to lje of the original amplitude n 
the absence of further excitation Alone the actua 
amphtude of the motion, together with an estimat 
of the excrtation taken from just those occasion 
when the amplitude suffered an increase, puts a Imi 
of this order on the damping time, with lesse! 
damping the amplitude would be expected to b 
greater according to the statistical addition o 
exciting impulses (Jeffreys quotes an estimate o 
fifteen years, Walker and Young, recently, one o 
three years?) 

Where does this high dampmg arise ? The require 
ment is for some relative motion to occur in whicl 
energy can be dissipated. But the obvious places or 
the surface, such as the atmosphere and the oceans, 
cannot be responsible, for the material that move: 
relative to the solid part of the earth requires to have 
more than a certam moment of inertia ın order to be 
able to cause the damping at all, and 16 then requires 
to be coupled in a suitably dissrpative way to the 
solid part of the earth. The moment of mertia o! 
the atmosphere and oceans 1s insufficient The liquic 
core of the earth has been discussed as a possible 
source of the damping, but 1ts small moment of merte 
(10 or 12 per cent of the whole) can be shown to rule 
1t out, too? 

The large dampmg must then arise from a dis: 
sipative deformation of the sold part of the earth. 
The existence of a high Young's modulus 1s no guide 
to the plastic flow that may occur m the material, 
or to the relation between the flow and the stress It 
is difficult to see m what othe: way this lack of 
permanent stiffness could be measured The damping 
of earthquakes 1s scarcely relevant, as ıb 1s concerned 
with periods 10! times shorter. The solid-body tides 
of the earth are concerned with a period a thousand 
times shorter than the nutation, and even there the 
presence of a small amount of dissipation would 
escape detection 

The existence of gravity anomalies over large 
regions is sometimes taken as an indication of long- 
term stiffness down to a depth of at least a few 
hundred kilometres Such gravity anomalies are 
related to long-lived tectonic features and are there- 
fore quite reasonably inferred to be long-hved 
themselves But on the other hand, the bulk of the 
materials on the surface of the earth—the continents, 
the mountams—are not supported by substantial 
non-hydrostatic forces from depths below a hundred 
kilometres. If the occurrence of permanent stiffness 
down to great depths much below a hundred kilo- 
metres were a world-wide phenomenon, then ıt would 
be & matter for surprise to find that all the major 
deformations of the crust that have occurred have 
managed only so rarely to pile materal up on an 
underlying stiff base to produce a very large gravity 
anomaly. The mformation obtamed from gravity 
surveys therefore suggests that, except for a few 
areas, there is no appreciable permanent stiffness 
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»elow about a hundred kilometres. Stiffness m some 
ocalities is, of course, not decisive for the behaviour 
of the wobbling earth 

Another line of argument also suggests the absence 
of permanent stiffness of the maim geoidal shape of 
the earth At present the solid part of the earth 1s 
very nearly the equilibrrum shape appropriate to the 
oresent speed of rotation. Any severe departure 
ather way from this shape would show itself very 
umply: the oceans which take up the equilibrium 
shape mstantly would then dommate either at the 
doles or m equatorial regions. In fact, the distribution 
of land and water shows no significant tendency of 
much a type. On the other hand, the earth’s speed 
of rotation 18 beheved to have changed significantly 
n geological time It has been changed either by 
nving up angular momentum to the moon through 
ihe agency of tidal friction—and the moon shows 
agns of a tidal bulge appropriate to a greater prox- 
mity to the earth—or the speed of rotation may be 
letermined by the resonance with atmospheric tides, 
n which ease it must have changed substantially 
vith changes in the structure of the atmosphere’. 

There exist many forms of non-elastic behaviour 
f solids other than plastic flow, and all of them lead 
o dissipation of energy m a stress cycle “Elastic 
fter workmg”, for example, has been mentioned by 
'effreys m this context!. Plastic flow is, however, 
he simplest type of behaviour, and ıb occurs m 
nost solids m the vicimty of the meltmg pomt 
* 1s a behaviour in which there is no ‘memory’ m 
he material, the instantaneous stress definmg the 
nstantaneous elastic stram and the mstantaneous 
ate of flow There seems to be no case for mvoking 
ny of the more complicated types of behaviour in 
vhich the material possesses & ‘memory’ determining 
58 reaction to & stress, such as 3s often the case with 
aaterials composed of large and complicated mole- 
ules. Also plastic flow must m any event be mvoked 
o account for the absence of long-term rigidity 
rhich has been inferred from other considerations. 

The speed of plastic flow can now be deduced on 
he basis of the assumption that the damping of the 
‘eo nutation arises entirely from this cause, and that 
ae characteristic time is ten periods If there were 
n angular separation between the axis of figure and 
1e axis of rotation, then the plastic flow would be 
ich as to allow the figure to become deformed and 
ence its axis of symmetry to move In the absence 
f other effects, the axis of symmetry would then 
pproach the axis of rotation by ten per cent of their 
agular separation m each period of fourteen months 
or the motion of nutation itself this plasticity would 
sult m dissipation only, but other motions with 
ow secular effects are made possible. 

The long-term stability of the axis must then be 
msidered A spmning sphere would possess no 
ability of rts axis of rotation at all, the smallest 
setle walking over ıt would be able to change the 
xs of rotation relative to markings on the sphere 
y an arbitrarily large angle, the axis of rotation in 
ace would change by a small angle only What 
ability the earth's axis possesses against movement 
lative to the sohd earth 13 derived from the geoidal 
ape, mplymg that i5 is spmnmg around the 
ancipal axis of mertia of greatest moment and 
»nce possessing less kinetic energy than if 16 spun 
ith the same angular momentum. around any other 
as This complete stability against a secular change 

therefore dependent upon the stabihty of the 
ape. If, as a result of a slight redistribution of 
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mass, the mstantaneous axis of rotation were to be 
moved by a small angle (such as is the case in the 
free nutation) then, if there ıs plastic flow, the axis 
of figure would slowly follow. For example, let us 
consider a redistribution of mass the dynamucal 
effects of which are the same as those of an excess 
mass situated somewhere neither at the equator nor 
at the pole The damping will assure that the initial 
wobble is stabilized to a spm around the new principal 
axis But so long as there exists the excess mass at 
one place, the axis of the geoidal shape cannot be 
also a prinerpal axis. Therefore, as the geoidal shape 
alters so as to become adjusted to the new axis of 
rotation, so the axis of rotation moves on The 
magnitude and the angle of latitude of the excess 
mass define, in fact, not simply an angle of displace- 
ment of the earth's axis relative to the solid surface 
they define an angle between the mstantaneous axis 
of rotation and the axis of the geoid. The magnitude 
of this angle ın turn defines the stress and hence the 
rate of flow altermg the shape, given by the constants 
of plasticity of the earth The resulting rate of flow 
gives the rate at which tho axis of the geoid moves 
relative to markings on the earth, and that 1s now 
also the rate at which the rotational axis moves 
relative to the earth, though, of course, remaining 
nearly fixed m space It 1s as with the ass and the 
carrot hanging from a stick held by the rider, to be 
more precise, as if the ass would run faster the 
farther the carrot was held m front of his nose But 
how far can the ass be made to run by this method ? 

In the movement of the earth the latitude and the 
excess mass were decisive. The angle between the 
two axes and therefore the rate of polar wander will 
be greatest for an excess mass at a latitude of 45°, 
and there will be no posiiion reached m the motion 
where the angle vanishes until the axes have swung 
around so as to make the new equator go through the 
position of the excess mass The angle « between the 
axis of figure and the axis of rotation is proportional 
to Msin0cos0, where M ıs the excess mass and 6 
its latatude. The rate of deformation and hence of 
polar wander must mcrease with mcreasing a, but 
the actual relation between the quantities depends 
upon the details of the non-elastic properties of the 
maternal. The rate of plastic flow as well as other 
departures from elasticity generally merease with 
increasing stress faster than in proportion to the 
stress. If, therefore, the long-term effects were 
connected with the occurrence from time to time of 
larger angles « than can be seen in the free nutation 
at present, one would merely be under-estimating 
the amount of plastic flow if one assumed the rate 
to be proportional to « and grven by the damping of 
the free nutation The distance to which the wander 
wil proceed is independent of M ıb ıs simply the 
angle 0. One has here the situation of a secular 
instability where a small disturbance does not 
produce a small effect but where 16 produces a large 
effect slowly 

Sur George Darwin considered a motion of that 
sort? and described 16 qualitatively , but in summmg 
up he considered 1t unlikely that the motion had, in 
fact, been takmg place, for he would have expected 
it to have resulted m a change of the distribution of 
land and water Geologists, however, had assured 
hifn of the permanence of the oceans Due to the 
new knowledge of isostasy, this argument has by 
now lost all force In the case of perfect isostasy, 
an ocean basm would be characterized by the 
occurrence of a region of greater average density 


~> 
vas 


528 


below the ocean floor The depth of any pomb 
of the basın below a certam equrpotential surface 
such as the sea-level would be given solely by the 
local distribution of density, and would therefore 
be unaffected by a change of the geoidal shape to 
a new axis The actual isostatic compensation is 
not perfect, but still it is known that there is a 
considerable degree of correspondence between the 
heights of the surface and the densities below 1t. In 
so far as that is true, the distribution of oceans and 
continents would remam unaffected by polar wander 
The details of the nutation were also not available to 
Darwin, and the case for plastic flow was therefore 
weaker and lacking a quantitative estimate 

The dynamics of the problem do not mtroduce any 
long time constants, and the speed of polar wander 
must be entirely dictated by the rate of plastic flow 
With the plasticity derived from the damping of the 
free nutation, we can make an estimate of the speeds 
involved, for the rate of movement of the axis of 
figure would have to be one-tenth of the angle «, or 
more, per annum Ifa continent of the size of South 
America, were suddenly raised by 30 metres, an angle 
of separation of the two axes of the order of one- 
hundredth of a degree would result. The plastic flow 
would then amount to a movement of one-thousandth 
of a degree per annum ‘The earth would hence topple 
over at a rate of one degree per thousand years or 
by a large angle m about 10° years. The order of 
magnitude of the speed of this process would there- 
fore be preserved if the raismg of a contment by 
30 metres occurred not suddenly but m a time of the 
order of 105 years This rate 1s perhaps higher than 
could be expected. A continent of that size does not 
rise perhaps at such a rate, and the observed degree 
of isostasy on the earth suggests that the rise of a 
mass is associated with such a redistribution of 
material that the actual merease of moment (m the 
sense of the excess mass discussed before) 1s very 
much less than corresponds to the elevation of the 
surface As in this discussion the rate of tipping 1s 
proportional to the square root of the rate of elevation 
of mass, the estimate will not be as rough as the 
geological data must necessarily be A rate of 
elevation of the continent by three metres m 10° 
years 1s certainly a low figure and would result m a 
tıme of 10° years for a large-angle change in the 
orientation of the earth relative to xis axis of rotation. 

Thus, then, 1s the possible effect usmg the plasticity 
suggested by the nutation But what motion must 
we then expect m. geological times, when there are 
constantly variations m the distribution of masses ? 
It is perhaps easiest to consider this with the aid of 
2 model of the earth which, though 1t may be false 
m other respects, possesses just the bare features 
required for these dynamical processes. That model 
would consist of a plastic spheroid representing all 
the earth below a-hundred kilometres depth, of such 
plasticity that no, forces of hydrostatic disequilibrium 
can be upheld there On 1t there ıs floating a crust 
consisting of a close mosaic of pieces of different 
densities This model would possess different values 
of the moments of mertia about different axes of 
rotation. Though m each case the mterior will 
become the appropriate spheroid, the non-uniform 
crust will be m. a different relation to ıt, and the 
blocks of the crust made of hghter materials will 
make a greater contribution to the moment of 
inertia at each latitude than the heavier ones, as 
they represent the same quantity of matenal, but at 
@ greater distance from the axis The secular m- 
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stability that we have discussed 1s such as to rotate 
this body relative to the axis of rotation until ite 
spm ıs around the axis of the greatest possible 
moment of mertia Movements of material on the 
surface of the earth correspond to changes in the 
masses and mean densities of the blocks It wil 
therefore occur from time to time that a new dis 
tribution arises that would produce a greater moment 
of mertia for the body 1f 1$ spun around another axis. 
Whether this situation must now be expected tc 
produce a secular motion whereby the axis is con. 
tmuously hunting the direction of the greatest 
possible moment of inertia 1s not immediately clear, 
for the movement of the axis in turn causes certai 
redistributions of masses of air and water, and those 
may be in such a sense as to help or to hinder the 
movement. Possibly the most mmportant effect oi 
that sort 1s crrcumpolar glaciation producing large 
and rapid variations of mass at latitudes not so fai 
from 45°, where the dynamical effect would be : 
maximum, and altermg the sea-level everywhere 
also m mtermediate latitudes In considering the 
small present-day movements of the axis, Munk anc 
Revelle’ came to a similar conclusion and stated tha 
the pole should be expected to move towards the 
location at which most 1ce 1s melting at present. 

It may be, then, that mstead of a passive stability 
of the pole due to stiffness of the shape of the earth 
there is merely from time to time a stability arising 
from a feed-back process that balances out sligh 
asymmetries that anse If mdeed glaciation is thi 
dommant effect then, for example, the pole situatec 
m a errcular ocean extending over some 20? o 
latitude would tend to be in & stable position Any 
departure of the pole from the centre of that oceai 
would cause glaciation on the land towards which 1 
had moved (the ice floatmg on the water has n 
significant dynamucal consequence), and such ai 
addition of mass in that locality would act m th 
sense of pushing the pole away from that land. Fron 
the work of Jeffreys!, Mintz and Munk? and others 
ib 1s clear that atmospheric effects may also con 
tribute to such mechanisms 

The movements of the pole relative to the surfac 
of the earth that have been measured in the past fift: 
years do not amount to much If an estimate 1s mad 
of the centre of the curves of travel of the Nort) 
pole during the nutations, then ıt appears that thi 
centre may have been driftmg by something of th 
order of 0 1” in the direction of Newfoundland m th 
past fifty years (corresponding reasonably well to th 
continued melting of Greenland ice)’-? Such a rat 
of movement, even if ıt contmued m the sam 
direction, would thus take about 2 x 1095 years t 
turn the earth over by 90° There is also othe 
evidence m past geological epochs for long interval: 
of the order of fifty milhon years, of no drasti 
ehmatie change On the other hand, there 1s ampl 
evidence that drastic changes of climate have oceurre 
occasionally m geological time, and such change 
have served geologists for the division of tıme int 
geological epochs It ıs thus tempting to sugges 
that there have been just a few occasions when th 
axis has been ‘free’ and has swung around as rapidi 
as would be given by the stiffness of the earth an 
the rates of tectonic movement, leading to a time 
scale of the order of 105 or 109 years, but searcel 
longer But then in its rapid movement ıt ha 
encountered a trap where ıt was caught withm 
small angle by the shifts m masses which its move 
ment tiself mduced. It must then have remame 
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in that neighbourhood until either there was a 
sufficient tectonic change to lead to an unbalance 
greater than could be compensated by glaciation or 
atmospheric effects, or until the distribution of land 
and water had been so modified as to destroy the 
mechanism of the trap. There would then have 
followed another period of hunting until a new trap 
became operative The recent observations of fossil 
magnetism of rocks and sediments show such great 
promise that we can expect before long to have a 
good indieation of the movements of the pole that 
have, ın fact, occurred in geological hustory It is 
known already that a movement of at least some 
regions relative to the position of the pole 1s mdicated 
by the results, and this constitutes a further mtem of 
observation along with such geological items as the 
glaciation of now tropical zones, that force geo- 
ohysicists to consider that either continental drift or 
dolar movement must have occurred on a substantial 
scale. In due course the magnetic data will make the 
listinction between the two The occurrence of 
sontmental drift over great distances would imply 
1ew and surprismg data about the construction of 
ihe earth and in particular its crust, while the 
yecurrence of wandermg of the poles over great 
listances would fit m well with all that is known 
tbout the earth, and would reaffirm what can already 
ye inferred from other data. 


Jeffreys, H , “The Earth’ (Camb Univ Press, 3rd edit 1952) 

Mintz, Y , and Munk, W, Mon Not Roy Astro Soc, Geophys 
Supp , 6, No 9 (1054) 

Me MNM , and Young, A, Mon Not Roy Astro Soc (in the 
press 

Bond, H , and Gold, T, Mon Not Roy Astro Soe (m the press) 

Holmberg, E R R, Mon Not Roy Astro Soc, Geophys Supp , 6, 
No 6 (1952) 

Darwin, G H, Phil Trans Roy Soc, Pt 1, 167 (1877) 

Munk, W, and Revelle, R, Amer J Ser, 250 (1952) 

Munk, W, and Revelle, R, Mon Not Roy Astro Soc, Geophys 
Supp, 6, No 6 (1952) 

Melchor, P J, Obs Roy Belmque, Mon 8 (1954) 


No 4456 


SCIENTIFIC INTELLIGENCE AND 
DEFENCE 
By CHAPMAN PINCHER 


QCIENTISTS m Britam are to play a much bigger 
> part m Inteligence work as a result of recent 
thanges effected by the Defence Ministry Ad hoc 
anels of scientists and technologists expert on 
articular matters are to be set up to help in the 
nterpretation and collation of certam kinds of 
nformation collected through Intelligence sources 
These scientists will be drawn from the universities 
nd from industry as well as from Government 
stablshments After security clearance they will be 
sked to assist in the analysis of mformation about 
oreign weapons, equipments and defence potentialities 
Since the War, responsibility for this type of work 
ias rested nominally with the rather small Directorate 
£ Scientific Intelligence in the Defence Mmistry 
"hat arrangement has proved to be impracticable 
“he Fighting Services have become so technical that 
b is no longer possible to draw a lme between the 
outime Intelligence work for which they should be 
eld responsible and scientific Intelligence In fact, 
ntelhgence chiefs have despaired of defining scientific 
ntelligence except in the general terms that ıt ıs the 
nowledge and appraisal by scientific methods of 
oreign developments ın science and technology 
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The Drectorate of Scientific Intelligence has 
therefore ceased to exist as a separate unit. It has 
been absorbed into the Joint Intelligence Bureau, 
which, though still retaming 1ts name, has been given 
much wider functions 

The Jomt Intelligence Bureau will henceforth serve 
as a central Intelligence agency to which a wide range 
of strategic Intelligence mformation will be trans- 
mitted Its staff will be responsible for ensuring that 
the utmost possible use 1s made of such information. 

This change brings the British system more closely 
mto hne with the Inteligence methods adopted by 
the Umted States Government after the War. The 
failure to appreciate the mmmuinence of the Japanese 
attack on the American Fleet at Pearl Harbour was 
later attributed to defects m the higher levels of the 
Intelligence system. Information clearly pomtmg to 
the attack and its approximate date was available 
in the various separate Intelligence agencies, but 
because there was no central authority i5 had never 
been properly ‘appreciated’ and had not been put 
forward at the levels where decisions are made. 
The US Central Intelligence Agency, now headed by 
Mr Allen Dulles, brother of Secretary of State John 
Foster Dulles, was therefore set up to ensure proper, 
utihzation of Inteligence information ın the future. 
Its necessity has been enhanced by the: growing 
danger of the possibly decisive mfluence m future 
wars of ‘Atomic Pearl Harbours’ All Intelligence 
information from the Fighting Services, the Secret 
Service and the Atomic Energy Commission is now 
canalized to the US Central Intelligence Agency. 

The British reorganization has left the Fighting 
Services responsible for them own operational 
Intelugence work—-an arrangement which is thought 
to be more flexible as it leaves the Services less 
isolated from the central agency. It 1s believed 
that the people who mterpret scientific Intelhgence 
will be more effective if they retam closer connexion 
with the Service in which they themselves are most 
expert 

Major-General Sir Kenneth Strong, former chief of 
the Jomt Intelligence Bureau, remains head of the 
enlarged organization Mr H S. Young, who has 
been acting director of scientific Intelligence since the 
resignation of Prof R. V Jones from that post last 
year, has been appointed a deputy director of the 
Joint Intelligence Bureau 

After collation by the Bureau, matters of import- 
ance will be put forward to the Jomt Intelligence 
Committee, a high-level group which meludes the 
heads of all the Intelligence agencies and a Foreign 
Office representative. This commuttee will produce a 
‘considered view’ on the matters in hand and make 
15 available to Service commanders, ministers, senior 
Civil servants, ambassadors and others who need ıb 

The enlarged Jomt Intelligence Bureau is respons- 
ible to the Defence Muster, Mr Harold Macmillan, 
who has a direct voice in the Cabmet. As an additional 
lnk with the Joint Intelligence Committee and the 
Intelligence chiefs, a post of Scientific Adviser on 
Intelligence to the Defence Minister has been created 
as part of the new arrangements Mr E C Willams, 
formerly director of operational research in the 
Admiralty, has been appointed to 1b 

Though these changes have been made entuely on 
tke basis of British experience, 16 1s believed they will 
cause satisfaction in Washington—an important 
consideration, as fears about British security have 
held up interchange of information on atomie 
weapons and other defence developments. 
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OBITUARIES 
Sir Edward Mellanby, GBE, KCB., F.RS 


STATESMAN for a quarter of a century, scientist for 
half a century one feels in preparing this notice as 
Mellanby himself said he felt when faced with the 
preparation of the Hopkins Memorial Lecture, that 
the task requires a "degree of knowledge, skill, 
judgement and sympathy . almost unattamable"!. 

Sir Edward left the stamp of his skill as a states- 
man on the work of the Medical Research Council, 
of which he was secretary for sixteen years The 
present members of the Medical Research Council 
have m the followmg words recorded “their high 
appreciation of his great services to medical science 
As Secretary of the Council from 1933 to 1949, after 
bemg a Member since 1931, Sir Edward Mellanby 
took the leading part ın the difficult tasks of deploying 
the Council’s scientific resources in support of the 
national effort durmg the second world war and of 
reconstructing and notably expandmg the organisa- 
tion thereafter. To these responsibilities he brought 
an intense regard for scientific truth, a wide know- 
ledge and deep understanding of medical problems, a 
sure sense of what was important m research, and a 
constant desire to encourage all who showed ability 
as mvestigators and ideas likely to lead to real dis- 
covery His endeavours had great success"?. 

It has been said that he was m some ways “not 
well cast as an admurustrator"?, but he brought to 
this highly responsible post the qualities of a states- 
man—sagacity, far-sightedness and skill m the 
management of practical affairs—in unusual measure , 
he deputed to the professional admunistrator those 
matters which could safely be entrusted to him. It 
was characteristic that on one occasion he denied 
that the Council had a policy in finanemg research 
workers except ‘‘to find the right men and back them 
in every way possible"*, He often said that the 
recruitment of first-class administrators was an easy 
matter compared with securmg men of the best type 
for medical research , such men are, he said, "limited 
in number, and cannot be appreciably increased by 
any known method They must m general be what 
1s known as clever men, but cleverness alone accounts 
for little. In addition, they must be men of strong 
character, capable of hard and often disheartening 
work, with power to distinguish truth from false- 
hood, prepared to spend them lives with lmuted 
social contacts and to forego riches” Such men, he 
recognized, are rare, and he considered that one 
aspect of the Council’s work was, short of this ideal, 
“to attract able men, and by providing financial 
assistance and ensuring the proper kind of tramuing, 
helping them to a career of medical research’’® 
While he stoutly maimtamed that the supply of the 
right type of man was the basis of success 1n medical 
research, he defined the maim function of the Medical 
Research Council as the promotion of “scientific 
mvestigations for the acquisition of knowledge likely 
to be of value for the prevention, diagnosis, and 
treatment of disease, and for the mamtenance of 
normal health and full human efficiency’’® 

On the many occasions when he gave important 
named lectures he drove home with telling examples 
the benefits to mankmd m the past hundred years of 
the application of the discoveries m medical science 
It ıs fifteen years ago since he opened his Rede 
Lecture with the words ‘Probably at no tyme in 
the world’s history has the average citizen of this and 
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most other civilized communities felt so msecure 
against death by violence At no time in the world’s 
history has the same citizen had reason to feel sc 
secure against death by disease’ Concluding thi 
Lecture, he claimed that “medical science and rtc 
instrument, medical research, have indeed justified 
themselves Foi every problem—social and economic 
" the only solution 1s more knowledge and more 
wisdom to use this knowledge There is no lmit tc 
the amount of knowledge to be gamed, 1f the medica. 
scientist 1s given the opportunities and facilities foi 
his work. Would that the same could be said about 
the wisdom necessary to make the best use of thi 
knowledge '''*. 

One principle that he returned to time and agai 
was the difference in effectiveness m research of th« 
experimental method over observation “Where” 
he said, quoting Lord Moulton, ‘we are reduced tc 
observation, science crawls Where and m proportior 
as you can use experment, science advances rapidly” ë 
He recognized, however, “the enormous difficulties o: 
the expermnental method m biological investigatior 
due to the complexity of the mter-acting materials”? 
"Long experience has taught me”, he said m hy 
Harveian Oration, “that ıb 1s seldom in the facts o: 
discovery, but rather m the mterpretation, especially 
the first interpretation, that mistakes are made’’4, 

In his personal work, Mellanby considered himsel: 
fortunate to have come as a medical student m 190: 
in the scientific care of Hopkins, m whose laboratory 
he later spent two years (1905-7) as a researcl 
worker. Mellanby pubhshed his first paper in the 
Journal of Physwlogy m 1908 on creatme anc 
ereatiune Even at this time he had begun to pry 
into the effects of disease, m this case liver damage 
carcinoma and other conditions likely to affec 
creatine metabolism, and his broad biological mteres 
was also already manifest in that he examined thi 
creatine content of various animals and tts occurrenc: 
m the course of development of several of these u 
an attempt to discover whether from ontogeny an 
phylogeny light might be cast on the evolution o 
vertebrate animals An meidental observation m th 
course of this work—that creatme is destroyed b; 
bacterial action—led him in later papers to examin 
the problem of the effects of the bacteria fiom th 
alimentary canal on various substances One out 
come of this work was the discovery that an organisr 
m the alimentary canal could convert histidine mt: 
histamme, a substance now of great biologica 
mmportance He continued the study of creatam 
with reference to the metabolism of lactating women 
which was the subject of his first communication— 
presented by Hopkms—to the Royal Society early u 
1913. Next he published the results of an attemp 
to discover the relationship between the formatio: 
and absorption of histamme and diarrhea an 
vomiting in infants*. Thus there was alread, 
evidence of his interest m the interaction betwee 
chnical and experimental work in the laboratory, th 
theme of a book published m 1934, “Nutrition ant 
Disease", based on the Croonian Lectures delivere: 
to the Royal College of Physicians m 1933 By 191: 
he had begun to publish the results of his mvesti 
gations on the production of expermmental rickets 
This investigation arose out of a plan drawn up b: 
the o1gmal Medical Research Committee m 1913 
Rickets was included m a hst of major disablin 
diseases besettmg Great Britam at that time 
Mellanby was asked to investigate the part processe 
of oxidation might play m the etiology of the disease 
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Ls experiments soon demonstrated that serious bone 
bnormahties result from faulty diet, and this 
riented the work towards the hypothesis that the 
jet might well be a primary factor m the etiology 
fthe disease From that time onwards investigations 
came more and more along dietetic and nutritional 
nes, as seen m “A Story of Nutritional Research", 
as Abraham Flexner Lectures published m 1950139 
ine result of this work 1s that whereas at one time 
stunted children with bandy legs were so common 
s either to pass unnoticed or be a source of amuse- 
aent”, nowadays if we saw them “we would be 
ngry, because we would realise they were the 
roduets of ignorance or neglgence’’® 

It was his mvolvement in this mvestigation of 
ickets that decided Mellanby not to return to Cam- 
ridge when invited to by Hopkins when the latter 
'ecame, m 1920, the first professor of biochemistry at 
‘ambridge It was, he has said, a crucial decision and 
robably a wrong one, and hereafter he felt he could 
Oo longer be regarded as a biochemist By this time 
he index to his publications had been once through 
he alphabet, before his death the alphabet was to 
© exhausted more than twice again 

There 1s space here to deal with only a few of the 
aam themes of Mellanby’s research smce that time 
)ne was the presence in food of substances having 
pecific harmful effects, an inquiry which arose out 
f the work on effects of cereals on bones Evidence 
vas obtamed of the presence in some foods of an 
nti-ealeifying substance, later identified as phytic 
cid}, There was, he demonstrated, antagonism 
tween phytate and vitamm D, the former trying to 
xpel calcrum from the body, the latter promoting 1ts 
bsorption and retention. This anti-calerfying factor 
e included ın a group of substances which he called 
oxamms, now more widely known as anti-metabolites. 

Runnmg almost m parallel with the work on the 
ardenmg of bones was his study of the shapmg and 
1odelhng of bones—work which began with an 
bservation made in the study of rickets that m 
itamin A-deficient animals damage to the nerves of 
ne animal occurred, with the development of severe 
taxia and loss of sensation of various kinds resulting 
i deafness, blmdness and anosmia Mellanby was 
lixmately able to show that, m his own words, 
these two inseparables, vitamms A and D, the 
avid and Jonathan of nutrition, whose faithful 
lhance in distribution and similarity of many 
hemical and physical properties has caused so much 
.ouble to hosts of physiologists, biochemusts and 
ther scientists, work in harmony and on the same 
wuctures at the time of their active careers in the 
armal body Although them functions are different, 
1ey unite m directing and controlling the bulding up 
ad maintenance of bone structure’? Despite the 
:owth of knowledge of the effect of vitamin A on the 
ody to which he had largely contributed, Mellanby 
mtmued to be dissatisfied because so httle was 
nown about the site and the mechanism of its action 
‘e determmed to examine tho direct effect of the 
itamim on the tissue by tissue-culture techniques, 
ad after prelammary exploration of the problem he 
yught the collaboration of Dr Honor Fell They 
und among a number of other mterestmg results 
ne exciting effect on tissues of plasma with a high 
itamin A content, namely, that chick ectoderm 
evelops not into normal skin, but mto more highly 
eveloped mucus-secreting cilated respiratory 
pibhelum Returned to normal plasma, such tissue 
»verts to normal skm — Likewise in culture m high 
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vitamm A plasma, corneal epithelum becomes 
hyperplastic, hke the conjunctiva Clearly, since 
metaplasia 1s most prommently seen m cancer, this 
discovery has a bearing on this outstandmg unsolved 
medical problem. He also thought that a simular 
type of approach may well be rewarded in the study 
of other unsolved problems of disease mvolving de- 
generative and other structural changes due to 
altered metabolism 

Another recent discovery, and agam an extension 
of earher research, is the experimental proof that 
agenized flour 1s toxic to dogs and other animals 
The substance formed by the action of agene (nitrogen 
trichloride) on a wheat protem has been identified as 
methionine sulphoximine The mechamsm of the 
biological action of this substance 1s still unknown. 
This discovery has had far-reaching effects m 
emphasizing the need for attention to be given to 
the effects of the chemical manipulation of food 
Recently steps have been taken to secure mter- 
national action in this field. Commenting’ in his 
Sanderson-Wells Lecture on the mereased meente 
in the past fifty years of certam morbid conditions, 
Mellanby said that he found ıt "difficult to avoid the 
conclusion that some at least of these increases in 
disease are due to errors 1n hving recently intioduced 
or greatly expanded m modern times", and that the 
effects of chemical manipulation of foods provide 
“at least a subject worthy of enqury" and one 
which “might well be considered whenever a disease 
commonly found in countries which use these methods 
has resisted all efforts of the mvestigator to find a 
satisfactory etiological basis’! 

These examples by no means exhaust the topics 
of Mellanby’s published researches, which also 
include studies on aleohohsm and disease of the 
thyroid gland, ergotism, the metabolism and trans- 
mission of cancer, the control of infections, especially 
puerperal sepsis and maternal mortality Nor does 
16 melude new probmgs mto some major problems m 
disease which were m hand at the time of his death 
His declared aim was to open up new fields of 
research, especially of a physiological nature. This 
was a deliberate attempt to secure relatively more 
attention for biological objectives in research Ho 
restricted his own interests in the biochemical and 
chemical aspects of problems he was studying, as he 
felt that biochemistry was developing rapidly mto a 
special branch of chemustry only too rarely with any 
direct relation to biological function. ‘ 

In hus book, “Nutrition and Disease”2#, Sir Edward 
had outlmed a plan for combmimg research in the 
clinical and laboratory fields , his success m applymg 
his plan on a national scale will, 16 1s hoped, be 
evident from the foregomg mcomplete survey His 
success 1s the more remarkable when ıt is ieahzed 
that not only was there a substantial volume of 
peace-time research initiated and sponsored by the 
Medical Research Council, but also an enormously 
increased activity on numerous war-time problems w 
civilan matters and in all branches of the Fightmg 
Services Tho las& two reports of the Medical 
Research Council pubhshed while Su Edward 
Mellanby was stil its secretary contam admirable 
accounts of these activities 

In nutrition, Mellanby's chosen field of special 
interest and research, he early achieved international 
prommence, and im the eaily ‘thirties he was made 
chairman of the League of Nations International 
Technical Commission on Nutrition He was an 
active member of the Accessory Food Factors Com- 
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muttee of the Medical Research Council since its 
inception and its chairman for many years. He 
contributed m this and other ways to the umprove- 
ment of health through better nutrition. As a 
member of the Scientific Food Polioy Committee of 
the War Cabmet and later of the Chief Medical 
Officer’s Committee of the Ministry of Health, he 
exercised a powerful mfluence on the medical aspects 
of food pohey m Great Britam. As chairman of the 
Food Rationmg (Special Diets) Advisory Committee 
he took an muportant part m the difficult task of 
deciding how war-time rations should be modified or 
supplemented for persons with certain diseases 

Research abroad owes much to his influence, and 
- in recent years he visited Afmca, India, Austraha 
and New: Zealand for the express purpose of advising 
on research — Earher he had been to Canada and on 
other occasions to the United States In all these 
countries he had many friends. He took an active 
mterest m the work of the British Council and was 
chairman of the advisory Medical Panel from its 
formation m 1942, and he gave unstinting help and 
encouragement to the Couneil’s medical work, his 
interest m the British Medical Bulletin never flagged, 
and ıt was his abidmg concein to ensure that this 
journal conformed to its maim purpose of presenting 
to overseas readers the many aspects of medical 
research m which British workers have excelled For 
many years he was active m the development of 
medical research in Colonial territories and was 
chairman of the Colomal Medical Research Com- 
mittee Not only did he recognize the great need for 
the appheation of medical science, but he also foresaw 
what has only recently been widely recogmzed as a 
major problem, namely, the need for relating the 
rapidly increasing population to the supply of 
sufficient food He insisted that “most of the 
political, social and economic difficulties m tropical 
countries are, and will contmue to be, biological m 
nature, and the sooner this fact is recognized the 
sooner will these difficulties be controlled or dis- 
persed ... and we can only pray," he said, “that there 
1s sufficient wisdom left among us to use the fruits 
of science properly”? 

Those who have known Su Edward Mellanby and 
his -work can easily add further tributes from ther 
knowledge of other contributions of this great man 
to thé quantity and quality of the life and livmg of 
menkind The illustrations given speak, out of his 
own mind, of the man, his work, character, ideals 
and objectives in ways which need no elucidation, 
indeed, any attempt to do so would be unjustifiable 
presumption It 1s a sign of his influence and calibre 
that those who knew him best are umted m ther 
profound respect and affection for him Our appre- 
ciation of the contribution of his constant partner, 
Lady Mellanby, must be one of gratitude, and we 
trust that she, with us, will find comfort m contem- 
plation of his magnificent record of achievement 
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Prof. J. K. Parnas 


News has been received recently of the death o 
J K. Parnas, formerly professor of physiologica 
chemistry ın the University of Lwów (Lemberg) 
known internationally for his fundamental researche 
in the biochemistry of muscle 

Jakób Karol Parnas was born m Eastern Polan 
on January 17, 1884, and as a boy was educated n 
Lwów He then entered upon an academic career a 
a student of chemistry, at the Technische Hochschul 
of Berhn-Charlottenburg In 1905 he jomed thi 
laboratory of Richard Willstatter m Zurich, where a: 
a subject for his Ph D. dissertation he was allottec 
the tedious task of preparmg the so-called third (o: 
‘amphi’) naphthoquione It was much to the pupil: 
credit, and to hus teacher's dehght, when two year 
later, after numerous trials with a wide range o 
metallic oxides, he succeeded m preparmg thi 
erystals of this long-sought-after labile compound 
Years later this achievement brought him warn 
praise from Willstatter, who in his autobiography 
records also the accident which occurred m thi 
course of Parnas’s experiments, when a preparatioz 
of gold oxide freshly removed from the desiccato: 
exploded m contact with a spatula, and countles 
particles of gold became lodged in the young experi 
menter’s eye. Although some of the larger particle: 
were removed surgically, smaller ones stayed m th: 
cornea, permanently, fortunately without discomfor 
to the bearer, who in his later years was eve ready 
to exhibit them to his students and accompany thi 
with a suitable reference to the physiological mertnes: 
of gold as a ‘noble’ metal 

Having thus obtamed his doctorate, Parnas re 
moved to Hofmeister’s laboratory in Strassburg 
where he worked until the outbreak of war m 1914 
except for short periods spent on research at th: 
Stazione Zoologica m Naples and in the Physiologica 
Laboratory m Cambridge The years which he spen 
with Hofmeister, first as ‘assistant’ and later a 
*dozent', remamed m Parnas’s memory as his happies 
ones, and for Hofmeister himself he preserve 
lasting devotion and admiration His first scientifi 
contribution from this laboratory, which he sub 
mitted to the Brochemesche Zewschrift im. 1906, wa 
on tho purification, properties and composition c 
bram cephalin, a subject of which he was very fon: 
but on which he worked only for a few more year: 

Soon afterwards, Parnas’s mterest turned to th 
intermediary metabolism of animal tissues—mor 
specifically, the physiological significance of th 
Cannizaro reaction In 1910 he demonstrated tha 
this reaction, in which two molecules of aldehyd 
interact to produce one molecule of acid and one c 
alcohol, 1s catalysed m the liver by a soluble enzym 
which he named ‘aldehyde mutase’ The study o 
this enzyme formed an mtroduction to Parnas’ 
further work on enzymic processes underlymg th 
itermediary carbohydrate metabolism of tissues 
particularly that of muscles Among his other con 
tributions made at Strassburg, three deserve specifi 
mention (1) the recognition of the fact that of th 
two optical isomers of lactic acid, one, namely 
L(+) lactic acid, is metabohzed ın the animal bod; 
in preference to the pD(—) somer, (1) the elaboratio: 
of energy requirements for smooth and skeleta 
muscles, both when resting and durmg contraction 
and (in) a quantitative study—one of the earliest o 
its kmd—of the relationship between the disappear 
ance of glycogen and the formation of lactic acid u 
isolated, contractmg frog muscles In the last 
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nentioned study, Parnas carried out his expermments 
vartly m collaboration with Richard Wagner, their 
iwo names are also inked with the design, a few years 
ater, of the Parnas-Wagner distillation apparatus 
or the micro-determimation of nitrogen 

After the First World War, Parnas returned to his 
ative country and resumed with great vigour his 
‘esearch activities, at first for a short time in Warsaw, 
md later at the Joannes-Casimirus University im 
uw6w, where within a few years he succeeded in 
eating a flourishing centre of teaching and research 
md in assembling around hm a group of devoted 
ind enthusiastic co-workers, often referred to as the 
Parnas School’ Of these, J Heller (now professor 
f biochemistry ın Warsaw) and W Mozolowsk (now 
'ecoupying the chair of biochemistry in Gdańsk) 
shared with Parnas the credit for the discovery of 
ihe process of ammonia formation in blood (1924) 
und m muscle (1927), and for establishing that this 
immoniogenesis 1s due to the deammation of adenylic 
cid to mosmic acid. Further mtense research on the 
ngnificance of this process m muscular contraction 
vas greatly facihtated by the method for large-scale 
xeparation of adenylic acid developed ın Parnas's 
&boratory in 1932 by his pupil and co-worker, Paul 
Jstern (who died tragically during the Second World 
War). 

The Parnas reaction, discovered in 1934, estab- 
ished that adenosme tmphosphate, the mother- 
‘ubstance of adenylic acid, 1s directly involved in the 
mzymic transfer of phosphate groups, from the 
ohosphorylated mtermediary products of muscle 
‘lycogenolysis, to create This finding, coupled 
vith the Lohmann reaction, formed the basis of 
nuch of the later work on the ‘chemical lmkage’ 
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processes, not only m the muscle but also in all other 
animal tissues, as well as m yeast and bacteria The 
1930’s were probably the most active period in 
Parnas’s hfe. Those who, hke myself, had the good 
fortune to be associated with him in that phase of 
his activity, wil remam filled with admiration for 
his qualities of leadership, his profound knowledge of 
chemistry and physiology, his exceptional skill m 
designing experments, and last but not least, his 
almost uncanny encyclopedic memory This great 
gift enabled Parnas to master several languages, to 
retam faultlessly the names and faces of countless. 
students, to quote page-long excerpts of Greek and 
Latm poetry, which he learnt as a boy, and to 
Shower upon his pupils scientific facts and chemical 
formule. 

As a teacher, Parnas was most stimulating, and 
his text-book of biochemistry, written in Polish, 
is a masterpiece Sometimes, carried away by his 
enthusiasm while lecturmg, m exposing the mtricate 
mechanisms of chemical reactions (which he mvari- 
ably illustrated by the most complicated and mgenious 
demonstrations), he would forget completely that 
but few m his student audience were capable of 
followmg hm A man of exceptionally powerful 
physique, he used to amuse the medical students by 
pointing out that there are no data in the existing 
tables for computmg the basal metabolism of a 
person of his size and weight ‘Yet, this massive 
frame did not prevent him from constructing 
and handling the most delicate mstruments and 
apparatus 

Parnas’s many friends m Britain and elsewhere 
wili mourn the passing of this exceptional man. 


NEW FELLOWS OF THE ROYAL SOCIETY 


T the meeting of the Royal Society on March 17, 
tX the following were elected to fellowship 


Pror D R Barns, professor of appled mathe- 
natics, The Queen's University, Belfast, distinguished 
or his contributions to theoretical atomic physics 
nd its application to the interpretation of phenomena 
a the earth’s atmosphere 


E. J H Corwmr, lecturer in botany, University 
f Cambridge, distinguished for his researches on 
wng, and on tropical floras 


Pror A H COTTRELL, professor of physical 
aetallurgy, University of Brmmgham, distinguished 
oi his research work, both theoretical and practical, 
oncerning the mechanical properties of metals 


Pror S Devons, professor of physics, Imperial 
rollege of Science and Technology, University of 
ondon, distinguished for his researches in nuclear 
shysics, including the investigation of short-lived 
tates of nuclei 


Pror A W. Downi, professor of bacteriology, 
Jniversity of Liverpool, distmguished for hus con- 
ributions to bacteriology and virology and especially 
ato the viruses belonging to the pox group 


Pror. K OC DrumwnzaM, professor of geology, 
Jniversity of Durham, distinguished for his petro- 
ogical researches, his work on the genesis of ore 
leposits, and on the stratigraphy of the north of 
ingland 


Dr D J FriwwEY, reader m statistics, University 
of Aberdeen, and director of the Agricultural Research 
Couneil’s Unit of Statistics, distinguished for his 
work 1n the development and application of statistics 
to biological problems, especially m the field’ of 
bioassay 


Dr A Freck, chairman, Imperial Chemical 
Industries, Ltd, distinguished for his contributions 
to chemical technology and for his pioneering work 
on the radioactive elements 


Pror K J FRANKIIN, professor of physiology, 
St Bartholomew’s Hospital Medical College, London, 
distinguished for the application of X-ray cmemato- 
graphy to physiological problems, for work on vems 
and vascular reflexes, and the history of physiology. 


Pror W. P HawrHORNE, professor of thermo- 
dynamics, University of Cambridge, distinguished for 
his researches m the combination of thermodynamics 
and hydrodynamics on which the design of high- 
speed heat engines is based. 


Pror D H. Hey, Daniell professor of chemistry, 
Kong’s College, University of London, distmguished 
for hus orginal contributions to the study of free 
radicals of short hfe as intermediates in chemical 
reactions, and to synthetical organic chemustry 

Sm Hanorp Himsworrs, secretary of the Medical 
Research Council, distinguished for his contributions 
to chnical investigation, and especially for researches 
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into the etiology of diabetes mellitus and liver 
necrosis. 


A. F Huxizy, assistant director of research m 
physiology, University of Cambridge, distmguished 
for fundamental discoveries concerning the conduction 
of umpulses 1n nerves, and for developmg new methods 
for the study of nerves and muscles. 


Pror. R W” JAMES, professór of physics, University 
of Cape Town, distingüished for vestigations of the 
structure of matter through the use of X-rays, and 
particularly~-for lus studies of thermal motions of 
atoms m crystals 


Dr. D Lewis, head of the Genetics Department, 
John Innes Horticultural Institution, Bayfoidbury, 
Hertfordshire, distinguished for his researches on the 
genetics and physiology of pollmation 


De J W LrixwETT, lecturer and demonstrator m 
chemistry; University of Oxford, distinguished for 
his work on molecular structure and on the physical 
chemistry of combustion and flame propagation. 


Pror. A C B Lovett, professor of radio astio- 
nomy, University of Manchester, distinguished foi 
his contributions to radio astronomy and m par- 
ticular for his work on the detaction and investigation 
of meteors by radio methods 


Pror O E LowzwsTEIN, Mason professor of 
zoology and compaiative physiology, University of 
Birmingham, distinguished for his work on the com- 
parative physiology of the vertebrate labyrmth. 


Dr R A Lyvrrreron, lecturer m mathematics, 
University of Cambridge, distinguished for his 
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Royal Geographical Society Awards 


HM THE QUEEN has been pleased to approve the 
award of the Royal Medals of the Royal Geographical 
Society as follows Patron’s Medal, to Dr John K 
Wright, lately director of the American Geographical 
Society of New York, for services ın the development 
of geographical research and exploiation , Founder's 
Medal, to Commander (L) C J W Summpson, leader 
of the British-Expedition to North Greenland, 1952- 
54 The Council of the Society has made the fol- 
lowmg awards Victoria Medal, to Sir John Russell, 
for his studies of soils and agiiculture and for services 
to geographical education , Murchison Grant, to Dı 
H C K Henderson, lecturer m economic geography, 
Birkbeck College, London, for studies m economic 
-geography , Back Grant, to Captain O C S. Robert- 
son, for his Journey through the North West Passage 
in one season in the icebreaker Labrador, Cuthbert 
Peak Grant, to D G. A Bunker, fox geographical 
exploration and mapping in south-west Arabia, 
Gul Memorial, to Dr Marjorie Sweeting, lecturer in 
geography, University of Oxford, for contiibutions 
to the physiography of hmestone areas, Mrs Patrick 
Ness Award, to Dr E F Roots, senor geologist, 
Norwegisn-British-Swedish Antarctic Expedition, 
1949-52, 


University Grants Committee New Members 


THE Treasury has announced the appomtment of 
four new members of the Unrversity Grants Com- 
‘mittee to take the place of 1etzng members, and of 
two additional membeis, bimgmg the total up to 
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original contiibutions to theoretical astronomy and 
astrophysics and for his mathematical researches on 
rotating liquid masses 


Dr A G. Oscsrow, lecturer m biochemistry, 
University of Oxford, distanguished for the apph- 
cation of physicochemical principles and methods to 
biological problems 


Dr G Ponrecorvo, reader in genetics, Univeisity 
of Glasgow, distinguished for his contributions to 
genetics, especially by his studies of gene action, gene 
organization, and systems of variation m fungi. 


Dr J A Ramsay, lecturer in zoology, University 
of Cambridge, distinguished for his analysis of factors 
controlling the water balance m animals and for the 
elegance of the micromethods he has devised. 


Dr F.C Tompxuys, reader m physical chemistry, 
Imperial College of Science and Technology, Univer- 
sity of London, distinguished for his expermental 
and theoretical contributions to the study of physical 
and chemical adsorption, and the thermal decom- 
position of onic solids 


Pror A G Waxxzr, piofessor of pure mathe- 
matics, University of Liverpool, distinguished for his 
work on the foundations of relatrvity theory, and for 
important contributions to differential geometry, 
meluding the theory of harmome spaces and the 
theory of fibre bundles 


Pror G P WELLS, professor of zoology, University 
College, London, distinguished for his studies relating 
structure and function to mode of hfe of mvertebrate 
animals, particularly of polychztes 
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eighteen The retning members are Lord Adrian, 
Dr J W Cook, Prof G W Pickering and Su David 
Hughes Parry The new members are Piof R 8 
Edwards, professor of economics with special refer- 
ence to industrial organization m the University of 
London, Dr. Willis Jackson, director of research 
and education, Metiopolitan-Vickers Electrical Co, 
Ltd , Prof R H Matthew, professor of architecture 
in the University of Edinburgh , Prof P B Medawar, 
Jodrell professor of zoology and comparative anatomy, 
University College, London, Prof A Robertson, 
Heath Harrison professor of organic chemistry, 
University of Liverpool, and Sir George Thomson, 
master of Corpus Christ: College, Cambridge 


New Nature Reserves 


Tue new nature reserve at Axmouth — Lyme Regis 
underchffs in Devon, declared by the Nature Con. 
seivancy on March 16, forms the largest and most 
important landshp area on the coast of Great Bitam 
Theie have been periodic shps from the sixteenth 
century onward of the chalk and underlying green- 
sand on the Gault and Lower Lias clay which dip 
towards the sea, the most spectacular bemg that on 
Christmas Day, 1839, when neaily 8 million tons ol 
rock subsided from a cliff 375 ft high, leaving a 
chasm half a mule long and 200-400 feet in width 
The new reserve, which extends along some five 
mules of coast and covers 708 acres, is primarily oi 
geological interest but has a wide variety of soils and 
is almost completely covered with vegetation, notably 
a well-grown natural ashwood. Interesting buds 
and butterflies are also to be found The Con. 
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ervancy hopes to arrange for the improvement of the 
»uble foot-path through the reserve as a step 
owards the proposed South Devon Coastal Path, 
ut permits will be required to undertake research, 
o collect specimens of animals or plants or to visit 
arts of the reserve away from the footpath, and 
;pphestions for such purposes should be addressed 
o the Conservancy at the Furzebrook Research 
3tation, Wareham 

On March 16 also the Conservancy declared an 
xxtension of 200 acres to the existing Scolt Head 
Nature Reserve, brmgmg the whole of the Island, 
‘ome five miles long, within the reserve The 
‘sland has become a classic site for the study of 
(0astal erosion, sand and shingle bank formation 
md the development of salt marshes There is a 
vell-established breeding colony of Sandwich terns, 
ind durmg the autumn and sprmg migrations many 
‘are birds have been recorded The Island's main 
rotanical mterest les in its wide variety of marme 
ind other plant communities on shingle beach, sand 
lune and salt marsh Access will not be restricted , 
zut permits will be required. to collect specimens of 
urmals or plants within the reserve 
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Astronautica Acta: New Journal of Astronautics 


Tue first number of a new quarterly entitled 
Astronautica Acta, the official journal of the Inter- 
rational Astronautical Federation, has recently 
appeared, published by Sprimger-Verlag, of Vienna, 
nd I. R. Maxwell and Co, Ltd, of London, Paris 
md New York (1, No 1, 1955 Pp 60 Annual 
subseription 62s or 8 60 dollars). The journal is 
»dited by Prof F Hecht, of Vienna, assisted by an 
2ditorial board consisting of W. von Braun (United 
States), A Eula (Italy), J M J Kooy (Holland), E 
Sanger and K Schutte (Germany), L R. Shepherd 
‘Great Briten) and J Stemmer (Switzerland), to any 
of whom contributions may be sent The first number 
pens with a general statement on the feasibility of 
dight through outer space by Prof von Braun, and 
sontams four articles on various aspects of astro- 
nautics I Sanger-Bredt makes a critical examination 
of the experimental methods which have been applied 
to the problem of understanding the fundamental 
nature of chemical combustion processes and dis- 
susses their results HC Strughold writes on conditions 
m those parts of the atmosphere that are physio- 
logically simular to outer space D F. Lawden dis- 
susses the optumal programming of rocket thrust 
direction with the view of achieving the maximum 
»nergy merement in the pay-load over a given period 
of tıme, this 1s of interest in the problem of the 
nost economical method of escaping from an orbit 
Fimally, J Eugster shows that the major effects of 
sosmic rays on photographie plates are also detectable 
2y means of dyes, this 1s of practical 1mportance in 
nological work where the use of photographic plates 
s unsuitable The format and prmtmg are of the 
ine quality that one expects of the house of Springer. 
ft 1s to be hoped that the journal will obtain the 
support it deserves and that the high standard set 
oy its first part will be maintamed 


Strategy of Research 


In a paper m Research, the Earl of Halsbury, 
managmg director of the National Research Cor- 
poration, emphasizes that there is a great wealth of 
atent research talent m the universities and public 
aboratones partly engaged on pure research of a 
comparatively low order of significance and available 
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for redeployment into basic research of a higher 
order (Research, 7, No 12, December 1954). One 
condition for this 1s that a number of major targets 
im applied research should be selected, for general 
attack The admmistrative machinery of government 
science is, through its laboratories and its grant- 
aiding and development contractual procedure, 
adequate to cope with any demands made on 1, 
while, through the medium of research associations, 
some mutiative can be taken publicly or semi- 
pubhely ın speerfying the sort of problems m applied 
science which could form the basis for crvilan 
development contracts financed at the public expense. 
The major contribution m initiative must come from 
industry itself, however, and there can be no sub- 
stitute for this In Lord Halsbury’s opmion, where 
industry fails to show mutiative, this springs less 
from a conflict of view between commercial and 
technical management than from thew common and 
reciprocal failure to act in concert on the basis of a 
rational appreciation of the part that each has to 
play This failure of the rational is hnked to a 
national preference for the mtwtive approach to the 
taking of decisions. It cannot be expected to change 
rapidly, its study by the methods of the social 
Sciences 18 necessary if 1t 1s to be understood more 
deeply 


Physical Basis of Temperature Regulation in Man 


During the past fifteen years there has been a 
steadily mcreasmg mterest among physiologists m 
the nature of the mechanisms associated with human 
thermo-regulation In a paper entitled “Physical 
Basis of Temperature Regulation in Man", Prof 
E M. Glaser, of the Department of Physiology, 
University of Malaya, Singapore, presented to the 
Pan-Indian-Ocean Science Congress held last year in 
Perth, Western Austraha, an appraisal of the present 
situation in this field. He pointed out that any 
thermostatic system is umperfect m that ıt must have 
a finite load error Owing to the large thermal inertia 
of the body, a mechanism concerned only with the 
mamtenance of an approximately constant deep- 
body temperature would be at best mefficient and at 
worst unstable. The performance 1s, in fact, pro- 
foundly affected by the derivation of thermal 
information from the surface of the body as well as 
from the deeper tissues The resulting control 1s less 
precisely thermostatic, as 1s shown by the consider- 
able variations m deep-body temperature which it 
permits, but has the virtues of mereased flexibility 
and very much more rapid response to changes im 
environmental conditions. It may be regarded as 
primarily controlhng thermal balance (homeothermo- 
katametry) rather than deep-body temperature 
(homeothermy) The physiological responses mvolved 
m long-term acclimatization to heat and cold present 
a problem unique im the field of thermostatics, since 
the contmued operation of responses of one sort 
appears to cause changes in the sensitivity of the 
whole control mechanism 


Scientific Approach to Cancer 


Tae March issue of the Practner 1s devoted 
mainly to the cancer problem, and besides an article 
on “Our Present Understanding of the Cancer Cell” 
by Prof A Haddow, there are review articles on the 
place of surgery (H Atkins), radiotherapy (A P 
Wood and R Mormon), chemotherapy (Edith 
Paterson), endocrmology (B. J Kennedy) in treat- 
ment, and, because of its current high meidence, 
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an article (Sir Clement Piice Thomas) devoted to 
caromoma of the lung All these summarize the 
present position very clearly, and ıt 1s noteworthy 
that all the authors foresee the eventual therapeutic 
solution in some form of chemotherapy Prof 
Haddow’s summary of some of the fundamental 
expermnental work 1s likely to be of mterest to many 
readers of Nature, and 16 can be heartily recom- 
mended as giving in small compass an excellent idea 
of the mam scientific approaches to the problem. It 
shows how we are beginning to regard the first 
('1mtaation") stage of chemical carcmogenesis as being 
a combination of the chemical or 16s metabolites with 
one or more specific tissue constituents, and the 
second (‘promoting’) stage as one of contmued pro- 
hferation or delayed maturation of the ‘mitiated’ 
cells, with the final stage (neoplasia) emerging after 
protem deletion One current view 1s that the 
cancer cell ıs such because ıt has lost key proteins 
essential for the control of growth With the plethora 
of facts, attempts to arrive at a unifymg hypothesis 
showig how the diverse and very numerous 
^óniating' agents all have the same end result 1s 
becoming essential. What is the common factor m 
carcinogenesis induced by aromatic ammes, poly- 
cyche hydrocarbons, ionizing radiations, viruses, 
hormones and even prolonged tissue culture of some 
normal cells? This article adequately condenses 
much of the main evidence which has to be embraced 
m such a hypothesis. Attention js directed to the 
recrudescence of mterest m tumour immunology, 
though without discussion The present writer 
beheves that future articles of this type will perforce 
discuss this subject more and more, for he has himself 
recently put forward evidence which supports Prof 
Haddow’s evaluation of its being ‘the most logical 
of all approaches" 


Radioiodinated Human Serum Albumin 


Tux Radiochemical Centie (White Lion Road, 
Amersham, Bucks) can now supply human serum 
albumm which has been 10dmated with radioactive 
10dme-131 to hospitals and research mstitutions in 
the United Kmgdom in the same way as 1t supplies 
iodime-131 The product (Code No. 18.17) ıs m an 
isotonic saline solution (pH 9 0-9 2), which 1s sterile 
and free from pyrogens, and 1s packed m 10-ml 
rubber-capped multz-dose bottles The specific 
activity ıs not less than 5 me /mgm albumin, and the 
mmimum concentration is 100 mo [ml solution. The 
protem is iodinated uniformly, and the amount of 
10dine present 1s less than 0 2 per cent of the weight 
of albumm The active iodine 1s firmly bound to the 
protem molecules, and not more than 2 per cent of 
the total activity 1s ın the form of free iodide at the 
time of dispatch. Particular care is taken to avoid 
denaturation, and the product cannot be distinguished 
from the origmal albumm by electrophoresis The 
product is supplied in standard packages contammg 
either 0 2 me (£3) or 10 me (£5), larger quantities 
up to 5 me bemg available by arrangement (£5 
per me) The human albumm is supphed by the 
Ministry of Health free of charge, and the price of 
the 1odmated material meludes only the cost of 
manufacturing and testing 


Effects of Radiations on Human Populations 

In an address delivered on January 11 to the 
Califorma Institute of Technology, Dr. A. H. 
Sturtevant discussed the hazards of the mcrease m 
high-energy radiations to which human populations 
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are already exposed as a consequence of atom 
and hydiogen-bomb tests and medical and othe 
activities He distinguished the two types of hazards 
those to the exposed indrviduals and those to then 
descendants, and emphasized the appalhng ignorance 
m which we are as to the long-term biological effect: 
of radiations Extrapolatmg from Drosophila tc 
man, the present crease of radiation due to ‘fall 
out’ from bomb tests would be responsible for the 
conception of 1,800 more individuals per yea 
heterozygous for recessive lethals m the whole world 
Dr Sturtevant stressed that, m view of its soci 
significance, scientists must try to get some idea o! 
how much of what may be happenmg, and to how 
many people 


School Nature Study Union 


Te first number of the fiftieth volume of Schoo 
Nature Study, the journal of the School Nature Study 
Union, which appears m a new and attractive form, 
contains details of new activities by the Union (George 
Phihp and Son, Ltd, London 2s 6d) Besides the 
usual meetings and excuisions which are organized 
in and around London, some provincial areas are 
showmg interest m the Union’s activities, and there 
1S a possibility of a branch bemg formed in the 
Midlands. The journal contams some useful hmts by 
John Sankey, assistant warden of the Juniper Hall 
Field Centre, on the ways of tamung wild arnumals 
like foxes and badgers, an article by E T. Cluff on 
the behaviour of ‘wmter gnats’, and other articles 
and reports on a number of conferences and meetings. 


Tanganyika Agricultural Corporation 


Tue work m Tanganyika of the Overseas Food 
Corporation 1$ to be contmued by a new organization, 
the Tanganyika Agricultural Corporation, which will 
come into bemg on March 30 It will operate m the 
areas taken over from the Overseas Food Cor- 
poration and will be financed for this purpose until 
September 1957 by a Colonial Development and 
Welfare grant from the British Government The 
new Corporation will also be invited by the Govern- 
ment of Tanganyika to assist in carrying on the 
Rufin Basın reconnaissance survey which is at 
present in progress under the egis of the United 
Nations Food and Agriculture Organization In 
particular, 15 will be asked to establish the trial farms 
that are being planned as part of this investigation 
In addition, consideration is bemg given to other 
agricultural development projects which might with 
advantage be undertaken by the Corporation, by 
agreement with the Government 


Physical Society’s Exhibition 


Tue Physical Socrety's annual Exhibition of 
Scientific Instruments and Apparatus will be held m 
the Royal Horticultural Society’s New Hall, Greycoat 
and Elverton Streets, London, S.W 1, on the fol- 
lowmg dates April 25, 1030 am-8 pm (Fellows 
and press only, 10304 m -2p m), April 26 and 27, 
10am-8 pm , and April 28, 10am-5pm The 
discourses this year will be as follows (each one at 
615 pm): April 25, the free electron as a tool m 
scientific research, by Mr M E Hame (Associated 
Electrical Industries, Aldermaston), Apri 26, 
memory systems m the bram, by Prof J Z Young 
(Department of Anatomy, University College, 
London), and April 27, recent developments m 
luminescence and its appheations, by Dr. G. F J 
Garlick (Department of Physics, University of 
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urmimgham). As m previous years, the Society ıs 
ubhishing a “Handbook of Scientific Instruments and 
qparatus" m connexion with the Exhibition (6s, or 
s by post) All mquiries should be sent to the 
ociety at 1 Lowther Gardens, Prince Consort Road, 
„ondon, S W 7 


Jniversity of Birmingham . Appointments 


Tue title of reader m organic chemistry in the 
Jniversity of Bumingham has been given to Dr 
1 J Bourne, senior lecturer in organic chemistry 
Jhe following appointments have recently been made 
n the University Dr B G Gowenlock, to be 
acturer in chemistry , G Webster, Edward Cadbury 
l'ellow in archxology, to be staff tutor ın arehzology , 
nd S J Lyle, to the J Lyons fellowship in 
malytical chemistry The title of University research 
ellow has been given to the followmg durmg the 
enure of their present posts Dr H Spedding, of 
he British Cotton Industry Research Association, 
vho 1s working m the Department of Chemistry, and 
dr J S Howell who s working in the Department 
f Pathology, for the Brmmgham Branch of the 
3ritish Empire Cancer Campaign Committee 


3elgian Physical Society Officers 


Ar the annual general meeting of the Société Belge 
le Physique, held on February 19, the followmg 
fficers were elected President, Prof P Swings 
Liège) , Vice-Presedents, Prof W de Keyzer (Ghent), 
?rof J. Delfosse (Louvam) and Prof G A Homes 
Brussels), Secretary General, Dr M © Désirant 
A C.E C Physics Research Laboratory, Charlero:) 


Fhe Night Sky in April 


Furt moon occurs on April 7d 06h 35m, UT, 
md new moon on April 22d 13h 06m The fol- 
owing conjunctions with the moon take place 
Apri 10d 03h, Saturn 6° N , April 20d 05h, 
Venus 7° S , April 25d 02h, Mars 0 7* S , April 
8d 02h, Jupiter 3? N In addition to these con- 
unctions with the moon, Mars 1s m conjunction with 
Aldebaran on April 25d 23h, Mars being 6 4° north 
of Aldebaran, Mercury, i» superior conjunction on 
April 23, ıs unfavouiably placed for observation 
lurmg the month Venus rises at 4h 40m, 4h 20m 
md 4h. on April 1, 15 and 30, respectively, and will 
»e visible for a short time before sunrise Its stellar 
nagnitude varies from —3 5 to —3 4, and the visible 
ortion. of the illuminated. disk from 0 756 to 0 835, 
his merease does not compensate for the planet's 
‘ecession from the earth—from 107 to 124 mulhon 
niles between April 1 and 30—so that there is a 
mall decrease in brightness Mars sets about 22h 
10m. during the month and has an eastward move- 
nent in Taurus, ts close approach to Aldebaran on 
\pr 25 has been pointed out Jupiter remains 
nsible until the early morning hours, its times of 
ettmg being 2h. 55m, 2h 05m and lh 10m at the 
»eginnmg, middle and end of the month, respectively, 
nd 1s a conspicuous object m Gemmi, in the third 
veek of April 16 1s a little south of x Gemmorum , its 
telar magnitude varies from —1 8 to —1 6, the 
lecrease ın brightness being due to its distance from 
he earth increasing from 465 to 508 milhon mules 
lurmg the month. Saturn rises at 22h, 21h and 
'0h on April 1, 15 and 30, respectively, and has a 
etrograde movement m Libra, its brightness 
nereases by 0 2 mag. durmg the month, owing to its 
listance from the earth decreasing from 847 to 828 
nillion miles Only one occultation of stars brighter 
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than magnitude 6 occurs m April, observations being 
made at Greenwich Aprl 2d 22h 42 Im, h Leo 
(D), D referring to disappearance. The Lyrid meteor 
shower attams a maximum on April 21, the radiant 
of this shower 1s at RA 18h, Dec. 33° N. 


Announcements 


Tue Baekeland Memorial Lecture of the Plastics 
and Polymer Group of the Society of Chemical 
Industry will be given m the Royal Institution, 
London, W 1, on June 2, by Dr C E. K. Mees, who 
wil speak on “Leo Hendrik Baekeland and Photo- 
graphic Printing Papers". 


A MEETING 1s bemg held under thé auspices of 
the Institute of Biology on April 15 at the Poly- 
technic, Regent Street, London, W 1, to discuss the 
place of biology ın technical colleges Speakers will 
include representatives of mdustry, agricultural 
research and the Mimstry of Education, an external 
examiner of the University of London and several 
lecturers fiom technical colleges The meeting is 
open to all interested, and further information can be 
obtained from the General Secretary, Institute of 
Biology, Tavistock House South, Tavistock Square, 
London, WC 1 


THE essay subjects for this year's Endeavour prizes 
of the British Association for the Advancement of 
Science will be as follows the earth's magnetism , 
man-made fibres, climatic changes, scientific aids 
to food supply, respiration, and new metals for 
engineers The essays must be sent m by June 1 
and should not exceed four thousand words. Com- 
petitors must be less than twenty-five years of age, 
and the prizes will be 50, 25 and 15 guineas respect- 
ively, with two special awards of 5 guineas to those 
less than eighteen Further information can be 
obtamed from the Assistant Secretary, British 
Association for the Advancement of Science, Burling- 
ton House, Piccadilly, London, W.1 

Tae Textile Institute is offermg a three-year 
scholarship, of total value £950, which 1s open to a 
man of British nationality, and less than twenty-four 
years of age, to enable him to pursue a three-year 
course in textile technology at a university, or 
equivalent, level The Institute is also offering two 
new scholarships, to be known as the Peter Coats 
Scholarships, for young men of about school-leaving 
age to study for a college diploma or other qual- 
fications m subjects connected with the cotton 
industry. The scholarships will be worth not more 
than £100 a year, tenable for two or three years m a 
British technical college The closing date for entries 
for all these awards 1s April 30, application forms 
and further information bemg obtamable from the 
General Secretary, Textile Institute, 10 Blackfmars 
Street, Manchester 3. 


From £8,000 of the United States Counterpart 
Funds for economic aid, the Mmustry of Agriculture 
and Fisheries 1s offermg a number of postgraduate 
scholarships durmg the academic year 1955-56 for 
vocational trammg in the following subjects agrı- 
cultural economics, farm management, estate manage- 
ment, and land economics and land use The scholar- 
ships will be worth £400—800, free of income tax, plus 
all compulsory fees and other expenses, and are open. 
to British subjects resident m the United Kingdom 
Applheation forms, to be returned by Apri 30, and 
further mformation can be obtamed from the 
Secretary, Mimstry of Agriculture and Fisheries, 
1-4 Cambridge Terrace, London, N W 1 
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ORGANIZATION OF 


IGHT annual conferences on the admmmustiation of 
research have been held m recent years in the 
United States. The interest ın research admmustra- 
tion is growing with its moportance, and technical 
assistance mussions sponsored by the Organization 
for European Economie Co-operation visited research 
establishments m Western Europe m 1951, and the 
United States and Canada m 1952. Ther observations 
and conclusions have been published in three volumes 
under the general title “The Organization of Apphed 
Research in Europe, the United States and Canada” 
(see Nature, 174, 778, 1954) 

In spite of 1ts manzfest umportance—1t 1s reported 
that the United States alone ıs now spending three 
blion dollars annually on research—no conference 
on research organization had been held at an mter- 
national level until that which took place m Nancy 
durmg October 11-15, 1954, arranged by the Euro- 
pean. Productivity Agency Moreover, it is perhaps 
significant, and possibly strange to British ideas, that 
according to one delegate such a conference could 
not have been convened five years earher The 
conference was distinctly European, with about one 
hundred delegates from Western Europe and with 
American representatrves as observers As such, the 
many and varied expressions of opinion referred 
largely to the problems and difficulties of Western 
Europe 

Three separate approaches to the central theme 
were made on each of three succeeding days The 
first day was devoted to the subject of “The Practical 
Organization of Research’, the second to “The 
Human Factor m Research and Team Work”, and 
the third to “The Dissemmation of Results of 
Research and thew Implementation” Each day's 
papers and discussion were summarized by a series 
of ‘conclusions’ which, it is hoped, will provide 
springboards for action in the different countries 
represented 

Papers at the first session were delivered by Dr 
L Henry (Belgium), Dr D W. Hill (Great Britaim) 
and Prof M Letort (France), To some extent the 
discussion mevitably tended to centre around the 
relations between universities and mdustry—a major 
problem which has not yet been solved m Europe. 
It was generally considered that, while universities 
and mdustry must be brought closer together, each 
recognizing and, indeed, catermg for the needs of the 
other, the American solution of extenstve apphed 
research projects in universities has progressed too 
far in one direction, to the possible detriment of the 
pure research function of the university. This led 
naturally to a discussion of how much applied 
research a university can undertake, in order to 
assist industry and strengthen its teachmg function 
without undermiung its research function 

Attempts to define the problem resulted, despite a 
plea from the chairman, Dr. A King (Great Britam), 


* -m_a discussion of the meanings of pure and applied. 


‘research. In this connexion a phrase used by Prof 
Maurice Letort (France) sticks m the memory im 
pleadmg for a recognition that applied research could 
often be sufficiently fundamental to satisfy the 
strictest purists, he described the kind of applied 
research which could usefully be done in universities, 
and which is already the mam occupation of central 
research organizations, as “directed basic research” 
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—that 1s, fundamental research directed to a usefu 
end It was Prof. Letort, too, who probably gav: 
the last word on this subject  Expressmg his con 
viction that the dichotomy of pure and appliec 
research. 1s, m fact, non-existent, he pomted out that 
since there must be some choice of subject, the 
academic research worker should choose a field witl 
& big hinterland rather than one which would yielc 
immediate technical results 

The conclusions of the session reflected the dis 
cussion, especially with their msistence upon the 
need for apphed research, the mterdependence o: 
academic research and industrial development, th« 
need to preserve the freedom of academic research 
and the desirability of governments assisting researc? 
of all kinds both directly and by fiscal policies whict 
encourage research expendituie 

The discussion on the second day was remarkable 
m that human factors had never before been dis 
cussed at a conference m Europe, and no less so xn 
that the British delegates listened mtently but mad: 
only one very brief contribution to 15. It was eviden: 
that the human pioblems of Contmental Europe ar 
not those either of Great Britam or the Unitec 
States The chairman, Mr V. Lasareff (Organizatior 
for European Economie Co-operation), emphasizec 
what is perhaps not generally recognized, namely 
that, m applied research, productivity depends mor 
upon the human factor than upon any other Th: 
importance of the human factor can therefor 
scarcely be over-estumated There can be httk 
question that, of all the problems of research, th« 
human ones, particularly the reconciliation of th: 
mterests of the community with those of the 
individual, present the widest differences betweer 
countries For this reason, the last conclusion of thi 
day, though apparently the most mnocuous, may n 
the long run prove to be the most effective Thy 
conclusion adopted a suggestion from Mr. Lasaref 
that the participating countries should compare ther 
methods for selectmg and evaluatmg staff Thy 
should prove a relatively sumple, but possibly ver; 
rewarding, task for the Organization for Europear 
Economic Co-operation. 

After recognizing the importance of humar 
problems ın research, other conclusions directec 
attention to the need to provide both prestige anc 
material satisfaction for the research worker, to thi 
need for security, to the recognition of the value o 
research traimung for high industrial positions, anc 
to the desirability of selecting research directors a 
much for thew aptitude for leadership as for ther 
scientific knowledge. More controversial, perhaps 
was a conclusion that education from school-day: 
onwards should aim at emphasizing the mmportanc 
of research and preparmg young people for team 
work and its discipline 

An. absorbingly interesting paper on the evening o 
the second day, by Dr J W. Barker (United States) 
outlmed the conception, philosophy and practice o: 
the Research Corporation of New York, and mtro 
duced the subject of the patenting of research results 
This was followed on the third day by an exposrtior 
of his views by Signor L Morandi, vice-president o 
the Montecatiu Company of Italy. The subsequen 
discussion on patents, though interesting, coulc 
scarcely be said to add much to the vast experienc: 
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zained by the Research Corporation of New Youk 
ind so fully put at the disposal of the conference by 
Dr Barker 

The remainder of the discussion on the third day 
was largely concerned with the dissemmation of 
‘esearch results Documentation methods were 
‘eviewed in detail, and ıt was concluded that if 
ficiently pursued they will largely meet the needs 
Xf scrence and technology, but that the conventional 
nethods do not fit the demands of the smaller firms 
& recommendation was therefore adopted that the 
Zuropean Productivity Agency should encourage 
itudy designed to solve this aspect of the problem 
Jn a wider approach, it was concluded that the 
mowledge of the ımpact of research on a dynamic 
nvilzation should be diffused as widely as possible 
4s Di J S Whitehead (Great Britam) pointed out 
n his paper, ıb ıs desirable to establish a climate of 
»ublic opimuon favourable to science, in order to 
nsure its widest application m national hfe Such a 
:lmate, when established, affects influential people 
—those who have the direction of affams—so that 
hey take decisions m hne with the needs of science 

To the present writer, at least, 16 was a matte of 
‘egret that more was not said on the implementation 
of the results of research, for this 1s & crucial pomt to 
vhich a whole conference might well be devoted 
Ne are commonly told that only a small piopor- 
aon of research results are caprtalized, and that 
nany research organizations could now be well 
mployed ensurmg the application of past results for 
he benefit of mdustry, 1ather than pilmg up new 
mes to be cast mto the hmbo with the old It would 
xe interesting to discuss whether this is true or not, 
md if so, why Are there multitudinous results 
votentially valuable to industry, available and 
mused ? If so, is ıt the fault of industry or research ? 
s ıt the cost of development or the fear of obso- 
escence ? Or is 16 fiscal policies or innate conservatism, 
ather on the part of mdustry or of its customers— 
he public ? It 1s gratifymg to know that the Applied 
Research Division of the European Productivity 
Agency is now planning a prelummary survey on the 
levelopment of mventions Its report, when avail- 
tble, might well form the basis of a future conference 

As was pointed out durmg the conference, research 
ias been revolutionized during the past twenty-five 
rears No greater evidence of this could be forth- 
coming than the holding of such a meeting Never- 
theless, 1t 1s to be hoped that none of the delegates 
;»elieves the conference to have been an end m itself 
t was an opportunity for sharpenmg wits, com- 
anng notes, recerving new points of view—all with 
he object of returnmg to the various countries 
epresented to try them out m practice For, when 
ill is said and done, research organization is not yet 
, science but an art, and an empirical art at that, so 
hat despite the conclusions no one 1s likely to dispute 
he wise words of Prof M Letort, “No authoritanan 
neasure or admunistrative rule can create that con- 
idence and goodwill which are the essential con- 
htions of fruitful collaboration", which is the basis 
f successful research. Waith this background, the 
lelegates naturally accepted a final conclusion that 
v» sumilar conference dealing with the aspects of 
'0-operation in 1esearch should be held in a year or 
"wo's time 

It would be ungracious to conclude this report 
vithout a reference to the excellent arrangements 
nade for the conference by the European Pro- 
luctivity Agency and the University of Nancy The 
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success of the occasion was due ın no small measure 
to the meticulous organization , and the gratitude of 
the particrpants will be directed especially to the 
rector of the University, Dr J Capelle, who also 
acted as secretary of the conference and who was 
unsparing in his efforts on their behalf 

D W Hur 


AERATION IN INDUSTRIAL 
FERMENTATIONS 


N January 12 the Society for Apphed Bacterio- 
logy and the Microbiology Group of the Society 
of Chemical Industry held a jomt meetmg to discuss 
“Aeration m Industrial Fermentations’ Dr L A 
Allen was in the chair Both the microbiological and 
the physical aspects of the subjects were considered, 
four papers being given and a short film shown 
In the opening paper, by A L Downmg and G A 
Truesdale, Mr Downmg described some factors 
affecting the rate of solution of oxygen in water 
The data were obtamed from laboratory experiments 
designed to provide mformation about re-aeration m 
a polluted estuary Relatively small changes in 1ate 
of solution of oxygen, expressed as an exit coefficient, 
resulted fiom the action of mixmg currents oi of 
air-streams forced tangentially over the surface, 
provided that the surface remained largely undis- 
turbed Increasing the iate of mxng beyond the 
pomt at which vortices were formed caused a rapid 
mcrease m exit coefficient, high rates of solution 
bemg ultimately attamed Sunilarly, the exit 
coefficient increased rapidly as the surface was 
mereasingly distu bed by air-streams having velocities 
exceedmg a critical value equivalent to 6—7 m [sec 
at I0 m above the surface Increasmg the height or 
frequency of waves, generated mechanically, caused 
an approximately lhnear mcrease in exit coefficient 
Under different conditions of surface agitation the 
exit coefficient mereased lmeaily with mereasing 
temperature m the range 0-35? OC The mean value 
of the temperature coefficients of the exit coefficient 
(defined as the increase ım exit coefficient expressed 
as a percentage of the value at 20° C per deg C 
increase in temperature) was 2 37 Films of oul on 
the surface caused little effect until their thickness 
exceeded 10-4 em. Except when fracture of the film 
occurred, the exit coefficient was steadily reduced as 
the thickness was increased from 10-4 em to 10-1 em 
Soluble surface-active agents, on the other hand, 
caused 1eductions m 18te of solution which mereased 
with mereasing concentrations up to lO ppm but 
which tended to a limuting value 
The thechanies of bubble formation was then dis- 
cussed by Mr R H Bowers, who prefaced a descrip- 
tion of his expeiummental work with a review of data 
obtamed by other investigators Datta and lus 
co-workers showed that the measured size of bubbles 
issumg from a single open-ended tube, at low rates 
of flow of gas, agreed approxunately with a theoretical 
formula derived by equating surface tension and 
buoyancy forces As the iate of flow of gas was 
increased, the bubbles became larger Van Krevelen 
has suggested a mechanism from which expressions 
for the size of both very large and small bubbles can 
be derived In many industrial fermentations high 
flows of gas are requued, and, 1f a sumple perforated 
sparger 1s used, large bubbles are formed, which can 
lead to poor aeration Bubbles produced from porous 
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diffusers having a large number of orifices and a low 
rate of flow through each aie in some cases smaller 
than would be predicted from the theoretical equa- 
tions A mechamsm to account for this has been 
suggested and confirmed expermmentally by Pattle 
The properties of the liquid have a pronounced effect 
m these cases If a mycelium is builb up durmg 
fermentation, bubbles become trapped and coalesce. 
In Mr Bowers’s expeiunents the rate of absorption of 
oxygen from bubbles formed with a porous ceramic 
plate was reduced by a factor of 20 by 2 per cent of 
paper pulp added to simulate mycelium This factor 
was reduced to approximately 7 by agitatmg the 
liquid. above the plate with a turbme-type stirror In 
an apparatus m which dispeision of the gas was 
brought about by the mechanical agitator itself, the 
effect of the paper pulp was reduced still further to a 
factor of about 2 

Mr P E Sawyer presented a paper by Prof F H 
Garner and himself on surface-active effects within 
gas bubbles The presence of surface-active agents 
in solution may appreciably influence the behaviour 
of msemg gas bubbles owing to the formation of an 
adsorbed film at the bubble inteiface. The prinerpal 
effect of such an adsorbed mterfacial film 1s to 
modify the hydrodynamig properties at the gas- 
hquid mterface. Normally the mterface between a 
rising bubble and a liquid permits the transmussion 
of viscous shear across it, resulting m the formation 
of toroidal circulation currents within the bubble 
The drag exerted by the hquid on a enculating 
bubble 1s lower than that exerted if the bubble acts 
as a solid spheroid, and the velocity of ascent of the 
bubble is thus mereased The presence of a surface- 
active agent in the liqud may produce a semi-rigid 
or rigid structure at the mterface which resists the 
transmission of shear and may inhibit o1 completely 
suppress circulation 

Mass tiansfer between a 11mng bubble and a liquid 
18 also dependent on the chatactor of the interfacial 
fiin Internal circulation is accompanied by a con- 
siderable reduction m the resistance to mass transfer 
m both phases Thus an adsorbed film will reduce 
mass tiansfer-rates by inhibiting circulation, m 
addition, the film may itself constitute a resistance 
to mass transfer, possibly by molecular mte1action or 
by mechanical obstruction The presence of suiface- 
active agents may have an important secondary 
effect upon the path and shape of a rising bubble 
Over a certam velocity-range bubbles normally rise 
with a spiral motion, surface contammation, how- 
ever, changes this into a zig-zag motion m one plane 
The reduction in surface tension produced by surface- 
active agents may also lead to changes m the shape 
of the bubble and to an inereased. tendency to 
oscillation 

The effects of certam variable factors on the 
formation and behaviour of gas bubbles m water, 
some of which had been referred to by the speakers, 
were strikingly demonstrated, m slow motion, in a 
short film ‘Tho effects of varying the rate of flow of 
gas, the diameter of the hole from which the bubbles 
were formed, and the motion of the water were 
shown Dyes injected mto the liquid or polarized 
hght were used for illustratmg the characteristics of 
the flud dynamics around the bubble 

Dr G N Rolmson dealt with the effects of aeration 
on fungal metabolism One of the striking differences 
between moulds and bacteria is that there are no 
anaerobic moulds It 1s extremely doubtful whether, 
any growth takes place when fungi are completely 
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deprived of oxygen Aeration 1s frequently a lmutin; 
factor in fungal cultures, mereased aeration m 
creasing both the amount and rate of growth, an 
incieased aeration frequently results m an mereasec 
1ate of respiration, since a more extensive respiratory 
inechanism 1s synthesized The respiratory quotien 
of mycelum grown under conditions of high aeratioi 
may be more than double that of mycelrum grow 
under low aeration One respiratory mechanisn 
developed m response to the level of aeration appear 
to be the cytochrome system. Mycelium of Pem 
cillum chrysogenum oxidizes laid oil rapidly wher 
grown under conditions of high aeration, but onh 
slowly when. grown under conditions of low aeration 
High rates of aeration are essential for high yields o 
penicillm Maximum rate of penicillm production by 
washed mycelium of P. chrysogenum has been founc 
to be dependent on the mycehum bemg permitted t« 
iespire at its maximum rate. This is sumuar t 
effects observed 1n citric acid production whereas, u 
contrast, the maximum production of o-amylas 
occuried when the rate of respiration was below th: 
maximum In addition to the yeasts, many of th: 
Mucors and Fusaria also carry out vigorous alcohol 
fermentation when deprived of aw Under aerobi 
conditions, alcohohe fermentation is depressed, an 
so also 1s the rate of glycolysis. This, the Pastew 
effect, ıs probably caused by a lack of morgan 
phosphate under aerobic conditions Aeration ma; 
also effect metabolism by sweeping away carbo: 
dioxide which might otherwise be assimilated 

The subjects raised in the lively discussion fol 
lowing the papers covered a wide field. Questioner 
were interested in methods of deoxygenation of water 
in the design of absorption vessels and stirrm, 
mechanisms and m the performance of different type 
of aeration systems Methods of measurement o 
dissolved oxygen concentrations were considered 
Several speakers cited instances in which polaro 
graphic techniques had been used with success Th 
general opinion was that aeration studies could be c 
considerable value in improving practical fermenta 
tion processes, although rate of aeration was nc 
always a factor lmuitmg rate of production Im 
pedances in the organisms themselves were sometime 
the controlling factor. In replying to question 
arising out of his paper, Dr Rolmson said tha 
yeasts grown aerobically would probably not gro: 
afterwards in complete absence of oxygen, althoug 
some giowth might occur in partially anaerobi 
conditions, With regard to the Pasteur effect, thi 
1g not a permanent alteration of the enzyme syster 
He agreed that impedance across the cell wall cannc 
readily be distinguished from mability of enzym 
Systems to utilize oxygen when ıt became available 


TREND AND PATTERN OF 
FERTILITY IN GREAT BRITAIN 


Le sixth, and final, volume of the Papers of tk 
Royal Commission on Population describes tk 
family census of 1946—1ts ongins, methods an 
defects—and goes on to analyse m great detail tk 
information collected The jomt authors are Pro 
D V Glass, of the London School of Economies, an 
Prot E Grebemk, of the University of Leeds 

The family census was.taken because some of tl 
most important demographic questions with whic 
the Royal Commussion on Population was concerne 
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sould not be answered in any other way Since the 
31ormal census machinery could not be used, the 
‘amily census was taken on a sample basis, the 
lesired information bemg. collected from a 10 per 
sent random sample of the women m Great Britam 
who were, or had been, married. It had no statutory 
sanction, but just over 87 per cent of the women 
responded—a very high 1esponse for a voluntary 
nvestigation The extent of bias arismg from non- 
'esponse was examined, and it was found that any 
affect. on the validity of the results could be safely 
discounted 

In part, the exammation of the results follows the 
pattern customarily found m fertility censuses, in 
which the basic tables relate to the total number of 
shidren which the women had had by the time of 
the census ‘These tables show, for example, that of 
the women covered by the family census, 66 per cent 
had had not more than two children, and only 9 per 
cent had had sıx or more. On average, each woman 
had 23 hve births by the time of the census 
dividing the women into two broad social groups, 
manual and non-manual (based on the husband’s 
occupation), the corresponding averages are 2 52 and 
1 90 lve births 

Study of the mformation by date of mariage 
shows clearly the declhne in family size for example, 
8 woman married m 1920 had only about half as 
many children as a woman married before 1890— 
about 2 5 children in the former case, and about 5 
in the latter Whereas in the late nmeteenth century 
families of five or more children constituted three- 
fifths of all families, the marriages of 1925 were 
dominated by one- and two-child families Over this 
period, too, childlessness had doubled in frequency. 

The statistics for all marriages (including childless 
marriages) show a consistent fall in family size with 
inereasmg age at marriage But ıb 1s also shown that 
the relation between age at marriage and final family 
size is becommg somewhat less mgid This : the 
land of development which would be expected with 
the increasing acceptance of ‘family planning’ and 
with the spread of the small family 

A special feature of the family census was that 
the date of birth of each child was recorded This 
information made possible the comparison of the 
famihes of different groups of marnages after 
different durations of marriage. For example, ıt was 
possible to compare the famulies, after six years of 
marriage, of women married m 1930 with the families, 
after sıx years of marriage, of those married m 1940 
Such comparisons have enabled the authors to give 
a much clearer pietuie of current trends, and to 
make some tentative suggestions about the future 

The statistics show that the fall m famuly size has 
been accompanied not so much by a more wide- 
spread spacing between births, as by a contraction 
ın the span of years duung which childien are born 

The general trend of ultimate family sizes, as 
deduced from the partial records available, shows a 
contmued but slow fall i size of completed family 
for the marnages up to 1930, a fluctuating stability 
fo. the mariages of 1931-40, and thereafter a 
suggested increase in famuly size 

The data on family sizes have also been used for 
constructing replacement-rates indicating whether, 
with a continuance of fertility, marriage and mor- 
tality at certam specified levels, the population would 
ultimately increase or fall. For the women born in 
1895-99, the estimated rate 1s only 0 74, well below 
the 10 which would show adequate long-term 
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replacement of population For more recent 
generations the replacement-rates will be higher, 
but the complete record of childbearmg ıs not 
yet available Marriage-rates have, however, been 
calculated and give a reasonably clear picture of the 
situation Takmg the marnages of 1941-43, the 
ostrmated rate ranges between 0 94 and 0 98, and 
this, although based m part on projected data 
because the famıhes of these women are not com- 
pleted, serves to suggest that the ieplacement-rates 
likely to result from recent marmages are not far 
from 1 0 

Far greater difficulties arise in attempting to 
predict the future of family size — Exammation of 
the data suggests that family limitation ıs even more 
widespread in Britam than has been previously 
estimated, and that a further substantial fall m 
fertihty ıs unlikely to occur simply through an 
extension of family plannmg The analysis suggests 
that a new stability has developed m recent years, 
and that there may m fact have been some increase 
in family size smece the Second World War. These 
developments have accompanied the spread through- 
out the community of the small-family pattern, 
nothing so far visible m the statistics foreshadows a 
major departure fiom that pattern n the near future 


NATIONAL RESEARCH 
DEVELOPMENT CORPORATION 


REPORT FOR 1953—54 


HE chief feature of the report and statement of 
accounts of the Natioral Research Development 
Corporation for the year ended June 30, 19547, 1s 
the quinquennial review of the Corporation’s work, 
and this will be discussed separately Among the new 
development projects m which the Corporation has 
interested itself durmg the year 1s a stereoscopic cmé 
camera, the development of which might be advan- 
tageous for educational, medical, scientific and tech- 
nological purposes, and a technique for simplhfying 

and economizing in the wiring of electric errcuits 
Of projects already referred to 1n previous reports, 
the electronic digital computer continues to be the 
Corporation’s largest single project, more than 
£325,000 of the £928,000 borrowed by the Corporation. 
representing stocks, work m progress or patent 
expenditure m this field Six big computers of the 
University of Manchestei type have been ordered and 
have been or are bemg built for the Corporation’s 
account, of which five have been sold and will have 
been delivered during 1954-55 The much less costly 
401 Mark I compute: has been transferred to Rotham- 
sted Expermmental Station after completing its 
trials at the Mathematical Laboratory, Cambiidge, 
and is in ioutme uso for calculations relating to 
agricultural statistics and other purposes The design 
of a further computer embodying many of tho suc- 
cessful devices m the prototype 401 has also been 
deeided The Packman potato harvester ıs now out 
of the development stage, and a number of machinos 
are bemg made for the haivest this year The 
Ricardo hght steam-engme is now available for 
exploitation, and good progress has been made with 
the process of extracting hecogenm from sisal juice 
* National Research Development Corporation Report and State- 
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and purifymg ıt to hecogenin acetate Production 
and marketmg of the chick sexor and aural mero- 
scope are proceeding satisfactorily 

Of the 664 inventions communicated to the Cor- 
poration during the year, 268 were from government 
departments and research councils, 50 from Common- 
wealth official organizations, 18 from mdustrial 
research associations, 38 from universities and 269 
from British firms and mdividuals The rights of 
375 patents and patent applications were assigned to 
the Corporation durmg the year, of which 315 were 
from government departments and research councils, 
14 from mdustnal research associations, 30 from 
universities and 8 from British firms and mdividuals 
The Corporation now holds some 2,647 United 
Kmgdom and overseas patents and patent apph- 
cations, and, of the 272 licence agreements with 
mdustry 1n force, 99 were revenue-earning, producing 
£27,650 durmg the year 


CENTRAL LABORATORIES FOR 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH, HYDERABAD 


REPORT FOR 1953 


HE annual report* for 1953 of the Central 
Laboratories for Scientific and Industnal Re- 
search, Hyderabad, stresses the increasing number 
of postgraduate students—twenty-two were workmg 
in the Laboratories for them Ph D. in 1953—as 
evidence of tbe mereasing cononbution of the 
Laboratories both in trainmg and in scientific and 
technical research The research staff now numbers 
fifty-eight, and the report lsts twenty-five papers 
published durmg the year, apart from forty com- 
munieated. to the forty-first Indian Science Congress, 
held at Hyderabad in 1954 
In the Oils Section of the Laboratorios, work 
was carried out on local bleaching earths, and on the 
pieparation of dehydrated castor oil giving com- 
pletely tack-free films and of alkyd resms modified 
by.castoi oil The solubility and effectiveness of 
aca-catechm and katha-catechin as antioxidants in 
ghee were studied, the separation of fatty acid 
mixtures by adduct formation with wea was shown 
to be & much simpler method than conventional 
methods, and a swtable method was worked out fox 
refining cotton-seed oil on a cottage-mdustry basis 
The Entomology Section continued its studies of the 
toxicity of the seed oi frem Annona squamosa 
(sitaphal) to vertebrates, and this oil appears to be 
fungistatic rather than fungicidal to — Helmantho- 
sporvum (paddy) The Paper Section was placed 
on & semi-commercial scale, and good progress was 
made in the manufacture of drawing paper and 
bond paper In the Fuel Section the erection of the 
12 ton/day ovoid briquettmg plant was completed 
and the plant put into operation, experiments on 
binders for low-temperature tar contmued Further 
work was carried out on the distillation of low- 
temperature tar, the solvent extraction of tar acids 
and hydrocarbons from coal tar oils, and on benzole 
recovery from the low-temperature carbonization 
gas, while a systematic survey of the coalfields of 
Hyderabad commenced m July 1953 
* Central Laboratones for Scientific and Industrial Research, 
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The Heavy Chemicals and Fertilizers Section was 
occupied with the utilization of felspar (including 
studies of bricks from felspar sludge and on the 
mfluence of silica on the recovery of potash by the 
calemation process) and of iron pyrites (including 
the preparation of manganese dithionate, manganous 
sulphate and sulphur), the preparation of activated 
charcoal from teak-wood sawdust and from groundnut 
hulls, and the thermal decomposition of manganese 
sulphate and calcium sulphate to produce sulphur 
dioxide. The Ceramics Section made a systematic 
study of Hyderabad clays and the preparation of 
fireclay refractories from such clays Investigations 
on potential synthetic analgesics m the Organic 
Chemistry, Pharmaceuticals and Drugs Section 
covered compounds of the qumazoline type and a new 
synthesis of pethidme Studies on Indian turpentme 
meluded the preparation of a chlormated product 
which was highly toxic to various msect tests, and 
work on the synthesis of menthol. In the work on 
compounds with cestrogenic activity, stilbene com- 
pounds were obtained by condensation of 3-chloro- 
butanone with phenol or its ethers m presence of 
sulphuric acid or anhydrous aluminium chloride, but 
the reaction is not general for a-halogeno ketones 
The synthesis of ‘Vanitrope’ (2-ethoxy-5-propenyl- 
phenol) is being attempted and also the preparation 
of fine chemicals from fusel oil, while a series of 
ketones obtained by condensmg levuhme acid with 
aromatic aldehydes are bemg examined as plant 
growth regulators 

The Biochemistry Section has given its attention 
chiefly to the fermentation of pre-treated molasses 
to citric acid, to itaconic acid fermentation, to 
oxidations by Pseudomonas fluorescens and to the 
nitrogenous constituents of the seed cake of Annona 
squamosa In the X-ray Section, X-ray studies were 
made of Hyderabad and Indian clays, while the 
Physical Chemistry Section mvestigated the con- 
ductivity of sulphuric acid in aqueous acetone and 
ethyl alcohol and the titration of tartaric acid with 
potassium dichromate ^ Besides the erection of the 
25-ton/day low-temperature carbonization pilot plant, 
the Chemical Engmeering Section completed work 
on the saturation solubilities of groundnut od and 
cottonseed oil m aqueous ethyl alcohol and was 
further equipped with pilot-plant items for cotton- 
seed processing, vacuum distillation and the manu- 
facture of synthetic resins 
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IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY, LONDON 


REPORT FOR 1953-54 


HE forty-seventh annual report of the governing 
body of the Imperial College of Science and 
Technology, London, covering the year ended July 
31, 1954*, gives some details of the 1mmediate pro- 
posals for expansion Licences have already been 
granted for the erection of an additional story over 
the Goldsmiths’ Company’s extension to the City 
and Guilds College and the Royal School of Mmes 
building, the first part of the extension of the 
chemical engineermg building and the addition of 
two stories to the Umon building In January this 
* Imperial College of Science and Technology Forty-seventh Annual 
Report of the Governing Body, 1953-1954 Pp 65 (London 
Imperial College of Science and Technology, 1955 ) 
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The T echnique & Significance of 
Oestrogen Determinations 
MEMOIR 3 OF THE SOCIETY FOR ENDOCRINOLOGY 


The report of a symposium, likely to interest both clinicians and research workers, published as the 
third of the Memoirs edited for the Society by P. ECKSTEIN and S. ZUCKERMAN. 18s. net 


Linearized Theory of Steady High-Speed Flow 
G. N. WARD 


An account of the present state of the more ımportant aspects of the linearized theory for applied 
mathematicians and aerodynamucists working on high-speed flow CAMBRIDGE MONOGRAPHS 
ON MECHANICS AND APPLIED MATHEMATICS 30s. net. 


An Introduction to Stochastic Processes 
M. S. BARTLETT 


A stochastic process is any actual process with some statistical or chance element 1n its structure. 
This book deals with the new mathematical and statistical techniques for studying such processes, 
35s net 


CAMBRIDGE UNIVERSITY PRESS 
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Introduction to 


Nuclear Engineering 


By RAYMOND L. MURRAY 


Professor of Physics, North Carolina 
State College of Engineering 


After defimng what 1s meant by nuclear engineering 
and'describing 1ts broad scope, Dr Murray discusses 
in detail the technology and problems of atomic 
energy 1n all its phases, An mdispensable text-book 
for the student of nuclear physics Illustrated 30s. 


Atoms in the Family 


By LAURA FERMI 


The wife of the designer of the first atomic pile tells 
of therr life together. A gay, endearing biography of 
a charming family it sketches the personahtes of 
many of the present atomic scientists JJJustrated 18s. 


Foyles have depts for Gramophone Records, 
Mustc, Stationery, Handcraft Tools and 
Matertats, Magazine Subscriptions, Lending 
Library, Foreign Stamps. 
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MESONS 
AND FIELDS 


Volume I: FIELDS 


by Hans A Berre, Laboratory of Nuclear Studies, 
Cornell University , SILVAN S. SCHWEBER, Carnegie 
Institute of Technology ; and FREDERIC DE HOFFMANN, 
Los Alamos Scientific Laboratory, University of 
California, 


Volume IT: MESONS 
by Hans A. BETHE and FREDERIC DE HOFFMANN 


VoLUME I ıs a self-contained textbook of the 
modern development of field theory The presenta- 
tion 1s simple and close to familiar concepts 

Starting from a review of the one-particle relativistic 
wave equations, it proceeds to the subject of field 
quantization In this, the emphasis has been on the 
Feynman-Dyson graphical techniques for the S-matrix 
expansion, Renormalization theory 1s discussed in 
detail. In addition, an outline of very recent develop- 
ments 1s presented 

This material serves as background to understand 
meson phenomena, but it can be studied without 
reference to Volume II. 

VoLUME II, which 1s essentially self-contained, will 
be of 1nterest to both experimentalists and theorists 
It presents and analyzes the available experimental 
information ın the field of meson physics Meson 
theory 1s treated both phenomenologically and from 
the field theoretical point of view 

Experiments ın the field of meson physics are dis- 
cussed with particular stress on thew interrelation 
and comparison with theory Results obtained by 
the use of high energy machines in such fields as 
meson-nucleon scattering and photoproduction are 
given in some detail Because of the particular 
importance of pi mesons, the largest fraction of the 
volume 1s devoted to a study of these However, 
sections on the mu meson and the “curious” new 
mesons, recently discovered, are also included. 

The theory sections cover nuclear forces and the 
magnetic moment of the nucleon A “‘strong coupling" 
approach which has recently proved successful 1s given 
prominence. Volume I 1s not prerequisite to any of the 
phenomenological theory presented 1n Volume II, nor 
to most of the field theory 
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Science and its Background 
H D. ANTHONY, M A.Cantab ), B Sc , Ph.D (Lond), F R.A.S. 


Here ıs the story of science, with the background of history ın which that story,is 
set. Although most of the chapters centre around individual men of science whose 
work 1s of value to-day, the historical background is not only that of isolated biography 
but the continuous history of human affairs. Two chapters, on post-war developments 
and the pursuit of science for its own sake, have been added for this second edition, 

Second Edition 20s, 


A Toxt-book of Electricity and 
Magnetism 


G. R. NOAKES, M.A, F.Inst.P. 


This is the new, Third Edition of a book which will meet the need of those taking 
Intermediate degree courses and the Advanced and Scholarship Examinations of the 
General Certificate of Education. All the usual topics required at this stage are dealt 
with, and where necessary calculus is used. Among the special topics discussed are the 
conduction of electricity through gases, atomic physics and modern views on ferro- 
and terrestrial magnetism. Third Edition. 14s. 


Minerals for Atomic Energy 


ROBERT D. NININGER 
United States Atomic Energy Commission 


This book, now published in this country for the first time, is sub-titled A Guide to 
Exploration for Uranium, Thorium and Beryllium. Tt 1s a complete handbook, covering 
the geology of these minerals, their 1ncidence ın America and elsewhere, their 1denti- 
fication, the equipment to use in exploration, etc., and the evaluation of the results of 
successful searching. 55s. 


Plane Algebraic Curves 
E. J. F. PRIMROSE, M.A (Oxon.) 


The aim of this” book is to give the student who ıs unfamiliar with the?theory of 
curves a reasonably brief introduction to the subject, there being no other elementary 
book s‘illin print he should then be 1n a position to study the more advanced works. 
Though the book 1s intended for honours mathematics students at a university, the 
first few chapters could be studied with profit by advanced sixth-form pupils a 
schools v Se 
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Use, by J. D. Dean. Glossary, Author Index. Subject Index 


1955 6x9 801 pages, with illustrations. 160s. 
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the Quarterly Journal of Microscopical Science, 111, Eastbourne Mews, London, W.2 


Vol. 89, pp. 439-447, December, 1948 ee 





Singer Microdissectors (Low-power Micro- 
manipulators table for use under 
P eene i WHELDON & WESLEY, LTD. 
magnifications of from | to x200 dia- 
meters and are described by Barer and Specialists for 100 years in 


Saunders-Singer in the Journal of Scientific BIOLOGICAL & GEOLOGICAL 
Instruments, Vol. 28, pp. 65-68, March 1951. BOOKS 


e Catalogues on Request 
e 


SINGER INSTRUMENT COMPANY LTD. 83/84 BERWICK STREET - LONDON - W.1 


83, London Street, Reading Books Bought 








Supplement to NATURE of March 26, 1955 Y 





ANALYSIS OF DEVELOPMENT 


BENJAMIN H. WILLIER, Professor of Zoology, Johns Hopkins; PAUL A. 
WEISS, Member, Rockefeller Institute for Medical Research; VIKTOR 
HAMBURGER, Professor of Zoology, Washington University. 

735 pages. 248 figures IOSS. 


A work of great distinction which presents a summary of the present state of knowledge, and 
problems under investigation, of the stages of embryological development of animal organisms. 
Each chapter 1s written by a specialist with the editorial supervision of three eminent embryolo- 
gists. It 2s of great importance and outstanding authority. 


THE VERTEBRATE BODY 
ALFRED SHERWOOD ROMER, Professor of Zoology and Director, Museum of 
Comparative Zoology, Harvard University. 
New (2nd) Edition. 644 pages, 390 figures. 498. 


In preparing this revision of his successful book, Dr. Romer has been very alert to the comments 
made by fellow teachers of Comparative Anatomy. Approximately 2,000 changes have been 
made im the text and these have 1mproved the overall clarity of the book. 
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113 illustrations 
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By W FRANCIS, M.Sc.Tech., Ph.D. 
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123 diagrams 
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121 diagrams 
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356 illustrations 
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Svo, Pp 88 (Melbourne Melbourne University Press, London 
Cambridge University Press, 1954) 17s 6d net * 
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London 
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(London University Tutorial Press, 1954 )* 
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Hall, Led, 1954) 128s net * 


Engineering 
AHRENDT, Wifliam R Med 8vo P 


Servomechanism | Practice p 
McGraw-Hill Publishing Company, Ltd , 1954 } 50s * 


vit4-349 (London 
BIEZENO, C B, and GRAMMEL, R Engineering Dynamics Vol | 
Theory of Elasticity—Analytical and Experimental Methods (Translated 


from the original German by M L Meyer) Super Royal8vo Pp xi4-307 
(London and Glasgow Blackie and Son, Ltd, 1955) 50s net * 

GROB, Bernard Basie Television Principles and Servicing. (McGraw- 
Hill Television Series ) Second edition. Med 8vo Pp xv+660 (London 
McGraw-Hill Publishing Company, Ltd, 1954} 64s * 

KRUGMAN, Leonard M Fundamentals of Transistors Demy 8vo 
Pp iv+l40 (New York John F Rider Publisher, Inc., London 
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HOLNESS, H Inorganic Qualitative Analysis Semi-Micro Methods 
Cr 8vo Pp vi-+150, (London Sır isaac Pitman and Sons, Ltd , 1954 

6d 


12s 

MEE,A } Phystcal Chemistry Fifth edition, prepared in collaboratioi 
with D M S Wheeler Demy 8vo Pp xvin4-726 (London Willian 
Heinemann, Ltd , 1954) 25s* 

OTT, Emil, SPURLIN, Harold M , and GRAFFLIN, Mildred W (edite 
by) Cellulose and Cellulose Derivatives (High Polymers—a Series c 
Monographs on the Chemistry, Physics and Technology of High Polymert 
Substances—Vol 5) Med 8vo Pp vin-+5!1-1056 (New York 
Interscience Publishers, Inc , London Interscience Publishers, Ltd 
1954) 12 dollars * 

PALIT, Sant! R, DAS, Mihar Nath, and SOMAYAJULU, G R_ Non 
Aqueous Titration a Monograph on Acid-base Titrations in. Organi 
Solvents Large Post8vo Pp vin+122 (Calcutta — Indian Association foi 
the Cultivation of Science, 1954) 3 rupees, | dollar, 5s* 

PRESCOTT, Frederick Intermediate Chemistry Inorganic anc 
Physical Sixth edition Demy 8vo, Pp vm+828 (London Univer 
sity Tutorial Press, 1955) 2Is * 

EISSBERGER, Arnold (edited by), Technique of Organic Chemistry 
Vol ! Physical Methods of Organic Chemistry—Part Second com 
pletely revised and augmented edition Med 8vo Pp xt+2097-2530 
(New York Interscience Publishers, Inc , London Interscience Pub. 
fishers, Ltd , 1954) 8 50 dollars * 

WINSOR, P A Solvent Properties of Amphiphilic Compounds Roya 
8vo Pp 1x+207 Butterworths Scientific Publications 
1954) 40s net * 


(London 


Technology” 


MARYON, Herbert Metafwork and Enamelling a Practical Treatise’o1 
Gold and Silversmiths’ Work and Their Allied Crafts Third edition, re 
vised Demy 8vo Pp xvi+331+29 plates (London Chapman an 
Hall, Ltd , 1954) 36s net * 


MODERN PETROLEUM TECHNOLOGY Second edition Med 8vc 
Pp vm+702 (London Institute of Petroleum, 1954) 35s* 
MOLLOY, E (edited by) Electric Wiring (Domestic) Fifth. edition 


Cr 8vo Pp 280 (London George Newnes, Ltd, 1954) 8s 6d net 

REVIEW OF TEXTILE PROGRESS Vo! 5,1953 Ex Cr 8vo Pp 58t 
(Manchester Textile Institute , Bradford Society of Dyers and Colour 
ists, 1954) 35s , 5 dollars * 

SEWELL, George H Making and Showing Your Own Films Larg 
Post 8vo Pp vui--320 (London George Newnes, Ltd , (954 ) 21s net 

THIRD INTERNATIONAL CONFERENCE ON HOT DIP GALVANIZINC 
held at Oxford, 4th-9th July 1954 an Edited Account of the Proceeding 
at the Conference, with Texts of the Papers Presented, and Revised Dis 
cussions of Them Royal 8vo Pp ix-+268 (Oxford Zinc Develop 
ment Association, 1954 ) * 


Astronomy 


PRICE, Derek ] (edited by, from Peterhouse MS 75 1) The Equatorr 
of the Planetis With a Linguistic Analysis by R M Wilson Demy Ato 
Pp xvi+214+14 plates (Cambridge At the University Press, 1955 
52s 6d net * 

SIDGWICK, J B Amateur Astronomer's Handbook Demy 8vo 
Pp 580 (London Faber and Faber, Ltd , 1955) 63s net * 

WURM, K Die Kometen  (Verstindliche Wissenschaft—Dreiund 
fünfzgster Band) Cr 8vo Pp vn--160 (Berlin Springer-Verlag 
11954) 780 D marks * 


Meteorology Geophysics 


EVE, A S (the late), and KEYS, D A — Applied Geophysics in tht 
Search for Minerals Fourth edition Demy 8vo Pp x--382. (Cam 
bridge At the University Press, 1954) 40s net 

LUDLAM, F H, and SCORER, R S Further Outlook Demy 8vo 
Pp, 174413 plates (London Allan Wingate (Publishers), Ltd , 1954 

is net 


Geography * Travel 


ASPINALL, Sir A The Pocket Guide to the West Indies, Tent! 
revised edition Fcap. 8vo Pp 494. (London. Methuen and Co, Ltd 
1954,) 30s net. 
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An Illustrated Essay on the History 

(Making of the English Landscape Series) 9 in x 7 in 

(London Hodder and Stoughton, Ltd , 1954) lés 

An Introduction to Mapwork and Practical Geography 

Fifth edition Fcap 4to Pp. vm+251 (London University Tutorial 
Press, 1955) [4s 6d 


EGGLESTON, G T Tahit: a Voyage Through Paradise Demy 8vo 
Pp 192 (London Robert Hale, Ltd, 1954) tés net 

-LOFTHOUSE, Jessica. West Pennine Highway Demy 8vo Pp 189 
(London Robert Hale, Ltd , 1954) 18s net 

PREECE, D M, and WOOD, H R.B Modern Geography Book! 
Foundations of Geography Seventh edition. Demy vo. Pp witt-+344 
(London University Tutorial Press, 1954) 8s 6d 


BALCHIN, W G V Cornwall 
of the Landscape. 
Pp 128--6l plates 

BYGOTT, John 


General Biology : Natural History 
Botany : Zoology 


BANNERMAN, David Armitage The Birds of the British Isles Volume 
3 Syhvidae, Turidae, Prunellidae, Troglodytidae, Cinclidae, Hirundinidae 
Large Post 4to Pp viu--399--51 plates (Edinburgh and London Olver 
and Boyd, Ltd, [954 ) 45s net * 

BLAIR, Henry A (edited by) Biological Effects of External Radiation 
(National Nuclear Energy Series— Manhattan Project Technical Section. 
Division 6—Volume 2) Med Svo Pp xvii4-5C8 (London McGraw- 
Hill Publishing Company, Ltd , 1954) 56s.* 

BROWN, R, and DANIELLI, | F (edited by) Symposia of the Society 
for Experimental Biology No Active Transport and Secretion 
Royal Bvo Pp wu-F5l6 (Cambridge At the University Press, 1954 
Published for the Company of Biologists on behalf of the Society for 
Experimental Biology} 45s net * 

BUZZATI-TRAVERSO, Adriano A (edited by) Symposium on Genetics 
of Population Structure, Pavia, Italy, August 20-23, 1953 — (International 
Union of Biological Sciences Series B—No {5} Super Royal 8vo 
Pp 141 (Pavia Libreria Internazionale Garzanti, 1954 ) 2 30 dollars * 

HEILBRUNN, L V , und WEBER, F (herausgegeben von) Protoplasma- 
tologia Handbuch der Protoplasmaforschung Band | Grundlagen 
1 Die Makromolekulare Chemie und Ihre Bedeutung für die Proto- 
plasmaforschung Von Hermann Staudinger und Dr Magda Staudinger Pp 
w+73 33s Band 2  Cytoplasma E4 The Enzymology of the Cell 
Surface By Aser Rothstein E5 Tension at the Cell Surface By E 
Newton Harvey Pp iv+116 4Es Super Royal £vo. (Wien Springer- 
Verlag, 1954 )* 

JOHNSON, Frank H , EYRING, Henry, and FOLISSAR, Milton } The 
Kinetic Basis of Molecular Biology Med 8vo Pp ix+874 (New York 
John Wiley and Sons, Inc , London Chapman and Hall, Ltd , 1954) 

'" net 

LEE, Addison E, and BRELAND, Osmond P Laboratory Studies in 
Biology Demy 4to Pp xn-F253 (New York Harper and Brothers, 
London Hamish Hamilton, Ltd , 1954) 28s net * 

McCUBBIN, W A The Plant Quarantine Problem a General Review 
of the Biological, Legal, Administrative and Public Relations of Plant 
Quarantines, with special Reference to the United States Situation 
(Annales Cryptogamici et Phytopathologici—Volume 11) Med 8vo 
Pp 255 (Copenhagen Ejnar Munksgaard, 1954 ) 32 kronor, 33s 9d , 
4 BO dollars * 

MARSDEN-JONES, E M, and TURRILL, W B Britis Knapweeds 
a Study in Synthetic Taxonomy Demy 8vo Pp xti4-201-4-27 plates 
(London Ray Society, c/o British Museum (Natural History), 1954 
Sold by Bernard Quaritch, Ltd, I1 Grafton Street, W1) 27s éd* 

MARSHALL, N B Aspects of Deep Sea Biology Med 8vo Pp 
3804-5 plates (London Hutchinsons Scientific and Technical Publica- 
tions, 1954) 35s net* 

MORLEY, Derek Wragge 
8vo Pp 2154+31 plates 
1954) 18s net* 

POCHON, J, avec la collaboration de AUGIER, J, de BARJAC, H, 
MARTRE-COPPIER, O , CHALVIGNAC, M A, et LAJUDIE, J Manuel 
Technique d'Analyse Microbiologique du Sol (Monographies de l'Institut 


The Evolution of an Insect Society Demy 
(London George Allen and Unwin, Ltd, 


Pasteur) Royal 8vo Pp vm+124 (Paris Masson et Cre, 1954) 
750 francs * 
SCANGA, Franco La Cellula Batterica Super Royal 8vo Pp xix4- 


477 (Roma II Pensiero Scientifico, 1954 ) 8000 lire * 

STEBBINS, Robert C Amphibians and Reptiles of Western North 
America (McGraw-Hill Freld Guide Series) Med 8vo Pp xxiv+528 
aog plates) (London McGraw-Hill Publishing Company, Ltd, 1954 ) 

S 


TITSCHACK, Erich (herausgegeben von) Beiträge zur Fauna Perus 
Nach der Ausbeute der Hamburger Sudperu-Expedition 1936, anderer 
Sammlungen, wie auch Grund von Literaturangaben Band 4 Wissen- 
tchaftliche Bearbeitungen Imp 4to Pp vii4-386, (Jena Veb Gustav 
*tscher Verlag, 1954) 32 D marks * 

TWEEDIE, M W F,and HARRISON, J L Malayan Animal Life Demy 
in Pp x+237 (London Longmans, Green and Co, Led, 1954) 

s net 

WAGNER, R Probleme und Beispiele Biologischer Regelung Super 
Royal 8vo Pp vin-+219. (Stuttgart Georg Thieme Verlag, 1954) 
19 40 D, marks * 


Agriculture * Horticulture : Forestry 


HAGEDOORN, A L Animal Feeding (Agricultural and Horticultural 
icrence Series ). Demy 8vo Pp xix+364+21 plates (London Crosby, 
-ockwood and Son, Ltd , 1954) [8s net * 

HELLYER, A L Simple Rose Growing Cr H2 
‘London W H and L Collingridge, Ltd , 1954) 7s 

STEBBING, E P The Creeping Desert in the Sudan and Elsewhere in 
Africa, 15? to 13? Latitude Super Royal Svo Pp u+165+28 plates 
‘Khartoum Ministry of Agriculture). np* 

TUKEY, H B (edited by) Plant Regulators in Agriculture Med 8vo 
?p x-F269 (New York John Wiley and Sons, Inc , London Chapman 
ind Hall, Led, 1954) 44s net* 


8vo Pp 


Biochemistry . Physiology 


La Cybernétique du Cerveau Humain aux Cerveaux 
Artificiels (Collection Evolution des Sciences—No Med 8vo 
Pp (Paris Masson et Cie, 1954) 525 francs * 

DARMADY, E M,and DAVENPORT, S G T Hamatological Technique 
for Medical Laboratory Technicians and Medical Students Royal 8vo. 
Pp qur 1974-4 plates, (London J. and A, Churchill, Ltd, 1954.) 18s. 


net. 
HOFFMANN-OSTENHOF, Otto  Enzymologie Eme Darstellung für 


COSSA, Paul 


Chemiker, Biologen und Mediziner. Super Royal 8vo Pp xvi+772. 
(Wien Springer-Verlag, 1954) £9 10s 6d* 
PREECE,! A The Biochemistry of Brewing Med 8vo Pp vi+393. 


(Ecinburgh and London Oliver and Boyd, Ltd, 1954) 25s net * 
SEBRELL, Jr , W H ,and HARRIS, Robert S (edited by) The Vitamins 


Chemistry, Physiology, Pathology Vol 3 Med 8vo Pp xm+665. 
(New York Academic Press, Inc , London Academic Books, Ltd, 
1954) 5 dollars * 


SEDDON, H J (edited by) Peripheral Nerve Injuries By the Nerve 
Injuries Committee of the Medical Research Council (Medical Research 
Council Special Report Sertes—No 282) Royal 8vo Pp xvid-45! 
(London HM Stattonery Office, 1954 ) 55s net * 

THE NATIONAL FORMULARY, 1955 Fcap 8vo Pp 210 {London 
British Medical Association and The Pharmaceutical Society of Great Britain, 
1955) 5s (interleaved, 8s ) * 


Anthropology : Archaeology 


CLARK, J G D Excavations at Star Carr, an Early Mesolithic Site at 
Seamer, near Scarborough, Yorkshire. With Chapters by D. Walker, Dr. 
H Godwin, F C Fraserand ] E King Appendix by John W Moore Demy 
4to Pp xxin+200+24 plates (Cambridge At the University Press, 
1954) 63s net.* 

MUKHERJEE, R , RAO, C R, and TREVOR,] C The Ancient Inhabit- 
ants of Jebel Moya (Sudan) With appendices by Frank Addison and the 
Authors (Occasional Publications of the Cambridge University Museum 
of Archaeology and Ethnology—3) Cr 4to Pp xn+124+3 plates 
(Cambridge At the University Press, 1955) 4Cs net 

THOMPSON, J E S The Rise and Fall of Maya Civilization Med 8vo 
Pp xn-+287 (Oklahoma University of Oklahoma Press, 1954 ) 5 dollars 


Philosophy : Psychology 


ADAMS, Donald K, AMMONS, R B, BUTLER, John M, CATTELL 
Reymond B , HARLOW, Harry F , MAIER, Norman R F, MOWRER, O H., 
SNYGG, Donald, SPENCE, Kenneth W, WICKENS, Delos D, and 
WITTENBORN, |] R (contributed by) Learning Theory, Personality 
Theory, and Clinical Research— The Kentucky Symposium Med 8vo. 
Pp ix-+164 (New York Jchn Wiley and Sons, Inc , London Chapman 
and Hall, Ltd , 1954) 28s net * 

BERGMANN, Gustav The Metaphysics of Logical Positivism Demy 
Pp x-+34! Longmans, Green and Co, Ltd, 1954) 
42s net * 

FERM, Vergthus 


(London 


A Dictionary of Pastoral Psychology 8i1n x 5$:n. 


Pp xi--336 (New York Philosophical Library, 1955) 6 dollars * 
LEWIS, John Marxism and the Irrationalists Cr 8vo Pp v4-14l, 
(London Lawrence and Wishart, Ltd , 1954) 8s 6d net * 
RUNES, Dagobert D (edited by) Treasury of Philosoph Demy 8vo 
Pp xxiv-+1280 (New York Philosophical Library, 1955 15 dollars * 
TAYLOR, Sir Thomas Murray The Discipline of Virtue Reflections 


or Law and Liberty 
Demy 8vo Pp 56 


(Riddle Memorial Lectures Twenty-sixth Series ) 
(London Oxford University Press, 1954) 5s net 


Miscellany 


BERDYAEV, Nicolas Christianity and Anti-Semitism (Translated by 
Alan A Spears and Victor B Kanter) Ex Cr 8vo Pp u+58 (New 
York Philosophical Library, 1954) 275 dollars * 

BOKSER, Rabbi Ben Zion From the World of the Cabbalah The 
Philosophy of Rabb: Judah Loew of Prague Demy 8vo Pp x-+210 
(New York Philosophical Library, [954 ) 3 dollars * 

BROWNE, Charles E Henry Edward Armstrong Educational Work 
Demy 8vo Pp xi+-26+4 plates (London — Christ's Hospital, 26 Great 
Tower Street, 1954) 6s * 

CAMERON, H C Mr Guy's Hospital, 1726-1948 Med 8vo 
ant arse plates (London Longmans, Green and Co, Ltd, 

Is net 

CRAMER, Frederick H Astrology in Roman Law and Politics (Memoirs 


Pp 
1954) 


of the American Philosophical Soctety—Volume 37) 12 in x 94 in 
E ee (Philadelphia American Philosophical Society, 1954) 
ollars 


CURLE, Richard The Ray Society a Bibliographical History Demy 
8vo Pp vr-10[4-2 plates (London Ray Society, c/o British Museum 
(Natural History), 1954 Sold by Bernard Quarıtch, Ltd, 11 Grafton 
Street, W1) [0s ód* 

GALE, George W 

p [40 (Pietermaritzburg 

MOSSNER, Ernest Campbell 
Pp xx+683+20 plates (Edinburgh and London 
Sons, Ltd, 1954) 42s net* 

ROYAL SOCIETY — Obituary Notices of Fellows of the Royal Society, 
Vol 9 Super Royal 8vo Pp 114-264--17 plates (London Royal 
Society, [954 ) 30s net* 

SHAW, James H (edited by) Fluoridation as a Public Health Measure 
Med 8vo Pp vu--232 (Washington,DC American Association for 
the Advancement of Science , London Bailey Bros and Swinfen, Ltd, 
1954) 450 dollars, 4Cs * 

STRESEMANN, E , und THOMSEN, Peter (herausgegeben und erläutert 
vcn) ] F Naumanns Briefwechsel mit H Lichtenstein, 1818-1856 (Acta 
Historica Scientiarum. Naturalium et Medicinalium— Volume li} Royal 
8vo Pp 74 (Copenhagen  Ejnar Munksgaard, 1954) 10 kronor * 


John William Bews | a Memoir Super Royal 8vo 

University of Natal Press, 1954) np* 
The Life of David Hume Royal 8vo 

Thomas Nelson and 
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SCINTILLATION 


COUNTER HEAD 
TYPE 653 


A universal unit for fundamental research into nucleonics— 
medical, clinical and diagnostic routine investigation. 





: | 
cuo g ous 
? 


Special end caps and lead collimator are provided with this 
equipment for Alpha, Beta and Gamma rays, X-Ray Spectro- 
metry and neutrons using crystalline and plastic phosphors 


Ancillary Isotope Apparatus available for complete 
scintillation techniques includes: 


EXTREME STABILITY EH T UNIT, WIDE BAND AMPLIFIER, PULSE 
ANALYSER, SCALER 


Detailed 
ecifications 
rom 





120 + MOORGATE : LONDON * E.C2 


Telephone METropolitan 9641 (5 lines) 
Midland Agent HAWNT & CO LTD, 59 Moor St, Birmingham, 4 
(Telephone Central 6871) 


Northern Agent A M LOCK & CO LTD, Crompton St, Chadderton 
Oldham, Lancs (Telephone Main 6744) 





BIRMINGHAM 


STAND 411 


Scottish Agent LTON & CO, 72 Haymarket Terrace, 


A R BO 
Edinburgh, 12, (Telephone Edinburgh 62446) 


The A VERSATILE 
VLL RECORDING 
(iut INSTRUMENT 


Specially designed to cover a wide field of 
Industrial and scientific work where the 
rapid production of high quality microfilms 
Is required. It is eminently suitable for such 
purposes as Instrument recording, photo- 
micrography, oscillograph records, process 
timing, document copying, etc. It is fully 
automatic in Its operation, the exposure 
and film transport being effected by a single 
electrical impulse operating on [2 or 24 volt 
d.c. Special daylight loading cassettes give 
a full 200 1^ x 17 or 300 I” x 2” exposures 
from one loading of 35 mm perforated film. 
The camera may also be controlled by manual 
operation 


Write for l6-page illustrated brochure. 








THE INSTRUMENT DIVISION OF 


CHILTERN. WORKS . 
CHESHAM - BUCKS 
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REICHERT 
ANOPTRAL 


CONTRAST 
EQUIPMENT 


A new type of phase contrast of higher 
resolving power, giving images of striking 
contrast and maximum brilliancy without 
stray reflections. 


Reichert’s latest equipment, shown here on the 
NEOZET Research Microscope, can also be jused 
on any British mucroscope. 


Please write or telephone for a free copy of the 80-page 
booklet “Obsercations with the Anoptral Microscope” 
by Prof A. Wilska containing about 100 illustrations. 





Phone: KNightsbridge 1131 
SHANDON SCIENTIFIC COMPANY LTD.,'6 CROMWELL PLACE, LONDON, S.W.7 


GRUBB PARSONS 
Infra Red Gas Analyser 


CO, ESTIMATION IN FLUE GASES, 
0-20% BY VOLUME 











(GAS ANALYSERS CAN BE SUPPLIED FOR OTHER 
GASES AND OTHER RANGES) 





EM] i; DETAILS OF THE COMPLETE RANGE OF INFRA RED 
IKAD. | ANALYSERS CAN BE OBTAINED FROM — 


SIR HOWARD GRUBB, PARSONS & COMPANY 
WALKER GATE, NEWCASTLE UPON TYNE, 6 
PROPRIETORS C A PARSONS & COMPANY LIMITED 
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Measuring 





in analytical work 


The ready availability of accurate but inexpensive 
Rotameter flowmeters 1s greatly assisting the develop- grz 
ment of modern analytical techniques. A number of “A 
" | standard models specially designed for measuring small 1 


H 





l h g gas and liquid flows are now avatlable, some of these 
La zi (eg., Type 704) incorporating fine adjustment valves. 
ro dB t Gas flow rates down to 2 ccs/minute are handled. = 
*i AC 
E zl i TYPE 704 Applications are established m the following — y 
ES Gas Analysıs — Absorption methods. E: 
E — Conductivity measurements. I: 
— Infra-red radiation measurements ett 
— Specific gravity measurements. M 
Sa 
Chromatography . Micro Analysis . Flame Photo- S 
metry (Burner and atomisation control) . Polarography qTypr 
TYPE 842 825-V 
Write for Catalogue RP 2000/N which d 
Two-way xc the Rotameter oo M il edo 





INSTRUMENTS FOR LIQUID AND GAS FLOW 
MEASUREMENT AND CONTROL 





ROTAMETER MANUFACTURING COMPANY LIMITED, 602 Purley Way, Croydon, Surrey. Telephone: CROydon 3816/9. 


3g 


PROVED VACUUM WORK 


A 
Niles 
E L Thorough insulation impregnation by alternate vacuum 

and pressure cycles demands the rigid exclusion of 

moisture from the system by BIRLEC LECTRODRYERS 
BIRLEC LECTRODRYERS are applicable to a number of 
electrical applications including the dry blanketing of 
transformers during assembly, the dry storage of delicate 
components and insulating material and the drying of 
gases for lamp filling, electrode annealing etc 





























A selection of capacitors for fluorescent lighting equipment and 
ignition units which are vacuum impregnated faster and better by 
the installation of a Birlec Lectrodryer (Right) Two special Lectro- 
dryers designed for working in conjunction with an insulating 
impregnation tank 

Both photographs are published by kind permission of the British 
Thomson-Houston Co Ltd 


| Missis ee aal S 


Please send me detalls of LECTRODRYERS for electrical 
work 


Application 


am mm ml 


Name 


' 


ERDINGTON 
BIRMINGHAM 24 


DRYER -DIVISION OF 


BIRLEC LTD 





i 
I 
I 
i Company "m 
I 


TER us mm EN NE EE GU XU UN es m; VO M all Member of the AEI Group of Companies, 
sm, 
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AURA PEN OSCILLOGRAPHS 


Single Pen Oscillograph 


Please write for leaflet 


SOUTHERN. INSTRUMENTS LIMITED 
CAMBERLEY SURREY . 


- Four Pen Oscillograph < 





Telephone: Camberley 2230 (3 lines) Telegraphic Address: ** Minrak, Camberley, England” 








Watson Stereoscopic Microscopes will satisfy 
the most fastidious user 





t 

| 
They are available in a wide range of 

stands and can be fitted with a variety of | 
optics Offering, as they do, a true stereo- 

scopic image, they can be applied to any | 

| 

i 

{ 

) 






problem where the three dimensions, length, 
breadth and depth, are to be investigated 
The illustration is of the "Research" model 
Write for List 6B. 












WATSONS 


W. WATSON & SONS LTD. 313 HIGH HOLBORN, LONDON, W.C1 
RROIMENZEIGAA DEN URINE CNIUM EZ EE EN SECO RIED 





w 


xiv 


APIEZON products —always keeping pace 
with improved techniques developed 
in the last twenty years —include oils, 
waxes, greases and sealing compounds 
designed to produce and maintain 
the highest vacua now practicable. 


Write for the comprehensive booklet 


which describes their uses in detail. 





Shell Chemicals Limited 
- (DISTRIBUTORS) 
Norman House, 105-109 Strand, W C2 Tel Tem 4458 


Divisional Offices 
Walter House, Bedford St London, W C2 Tel ‘ram 4458 
42 Deansgate, Manchester Tel Deansgate 6451 
39 Corporation St, Birmingham2 Tel Midland 6954 
28 8t Enoch Square, Glasgow, C1 Tel Glasgow Central 8581. 
53 Middle Abbey St, Dublin Tel Dublin 45775 
35-37 Boyne Square, Belfast Tel Belfast 20081 
“APIEZON" is a Registered Trade Mark of Aptezon Products Lid. 
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non-hygroscopic 








SODA-LIME. 
The up-to-date sor all 
CO, absorbent << SORD so, | 






for:— 


* AIR PURIFICATION in sealed compart- 
ments, confined spaces, underground and 
underwater working places, deep shelters, 
etc., etc., etc. 

* RESPIRATORS, 

* ANAESTHESIA APPARATUS, 

* OXYGEN ADMINISTRATION, 

* LABORATORY USES—metabolism 
determination, analytical work, etc. 


because of its 
* HIGH ABSORPTION (25% to 40% by 
weight), 
* RESISTANCE TO ABRASION, 
* FREEDOM FROM HEATING, 
* NON-DELIQUESCENCE, 
* CONSTANT COMPOSITION (BP and 
USP), 
* LOW STERLING PRICE (No dollars to 
find). 
SOFNOL non-hygroscopic SODA-LIME 1s supplied 
in WHITE, GREEN and VIOLET grades, the last 
two containing indicators which show by colour 
changes when the product 1s exhausted 
Granule sizes 3/16 in to 14 B S.S. are standard Finer 
granules down to 30 B.S.S to order. Packed 1n sealed 
containers of 1 lb. to 28 Ibs and 1n bulk 
SOFNOLITE 1s the special, self-indicating grade for 
gravimetric CO, determination and general labora- 
tory use. In 1 lb sealed bottles, 


SOFNOL . 


non-hygroscopic 


SODA-LIME 


The World's most efficent COs absorbent. Write now for 
Full technical data to:— 
SOFNOL LTD , Westcombe Hall, Greenwich, S E.ro 
Telephone. GR Eenwich 3321/3 
“TALK IT OVER WITH SOFNOL”’ 


ASISL 291 
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The Millioitie poit; 
Colloidal | A> ony 
MoS, BELLI | 


i 
The name of ACHESON COLLOIDS LIMITED has 
been associated, for over jo years, with the manu- 








facture of colloidal dispersions of graphite and other 
sohds Now to their well-known range of ‘dag’ 
dispersions, they add colloidal dispersions of molybde- 
num disulphide, This outstanding new lubricant 1s 
being applied with great advantage to :— 


Die forging, drawing, extrusion and 
cutting of metals, 


Lubrication in operations involving 
high pressure and temperature, 


Dry lubrication. 





If you are interested in these new developments or These Porous 
1n the various applications of our range of products 
I 
our technical staff will gladly discuss them with you. CERAMIC Dises 
— reproduced 


here actual sıze — 
represent just the 


millionth part of one order 


4360 traos one 


DISPERSIONS 
Do YOU use large quantities of Porous Ceramic Discs 
of Colloidal s Graphite, .Moly bdenum disul- (or, for that matter, Non-Porous Porcelain or Stone- 
phide, metallic Silver, Titanium dioxide and 
other substances. ware) 1n processing or packaging your products ? 
SRUS o, If so, 1t may well pay you to get in touch with us and 


C» J? give details of your particular problem or needs 


DOULTON & CO. LIMITED 
Industrial Ceramics Division, Dept. C, 
ACHESON COLLOIDS LIMITED Doulton House, Albert Embankment, 


18 PALL MALL, LONDON, S.W 1 London, SE1 


Telephone WHltehall 2034-7 NEZ" a 


Telegrams OILDAG, PICCY, LONDON 


Alo ACHESON COLLOIDS COMPANY 
Port Huron, Michigan, U S A 
Units of Acheson Industries 


DOULTON 


INDUSTRIAL. CERAMICS ] 


F35 





TASJAC 57A 
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recording x-ray 


DIFFRACTOMETER 


The Hilger Recording X-ray 
Diffractometer is designed 
for the qualitative and quan- 
titative investigation of solid 
crystalline substances by X- 
ray diffraction methods with- 
out employing photographic 
processes. It records directly 
and rapidly the changes of 
intensity from point to point 
of an X-ray spectrum. 





some of its important features are: 
* Built for use with non-regulated X-ray source. 


* High sensitivity combined with direct reading to 0.01° of 28 by optical projection. 


* Scan range: 
continuous — 10? to + 160° of 26 
discontinuous—inctemental steps over very small angles for exact investigation 
of weak diffraction lines. 


oscillatory—scan reversal mechanism providing automatic oscillatory motion of 
detector over arcs ranging from 2.5? to 125° of 20 


* ‘Scan speeds—six speeds provided, namely, 2°, 1°, $^, 4°, $°, 1/16°, of 20 per, minute. 


* Gearless 2:1 drive mechanism between sample holder and Geiger counter ensuring 
exactness of correlation of motions and freedom from backlash 


"o Interchangeable fixed vertical slits. 
x% Provision for analysis by fluorescence techniques 


* Three interchangeable specimen holders, indexed to the 0 scale, available for Simple 
Powders, Integrating Types, Blocks. 


* Dual channel electronic control gear for pulse counting or continuous pen recording, 


Phase write for fully descriptive catalogue CH 322 (N.3) 
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year ıb was hoped to start the new jomt bulding for 
asronauties and for the further expansion of chermeal 
engineering 

The academic plan envisages a much greater rate 
of increase in the engineermg faculty than m the 
science faculty, with a postgraduate merease of about 
160 per cent and an undergraduate mcrease of about 
44 per cent It is hoped to provide eventually for 
about fifteen hundred undergraduate and fifteen 
hundred postgraduate students, with perhaps half of 
the latter engaged m research With the aid of a 
modest merease in the recurrent grant for 1954-55 
and the income from the American Counterpart 
Funds, ıb ıs hoped that the University of London 
will be able 1n the near future to appomt professors 
of applied science with special reference to engmser- 
ing, soil mechanies, statistics, applied geophysics and 
heavy electrical engmeermg The new chair in heavy 
electrical engmeermg and the new readership m 
production engineermg have been financed from sums 
available under the government programme for the 
expenditure of the Counterpart Funds, and rs is 
expected that mvestment of the capital sum involved 
will make available about £8,000 a year The Cement 
Manufacturers’ Association has covenanted for a 
second ten years to pay £2,000 a year to contmue 
the chair of concrete technology, and some twenty- 
two companies are now contributing £200 a year each 
to the Buildmg and Cıvıl Engmeermg Contractors’ 
Bursary Fund A number of seven-year covenants 
which will produce £2,300 a year have also given a 
new lease of hfe to the Nuffield Research Group m 
Extraction Metallurgy, apart from the permanent 
income of £500 a year eventually assured from the 
Imperial Smeltmg Corporation’s Fund and the 
further £15,000 over five years provided by the 
Nuffield Foundation 

The number of full-time students for the year 
under review was 1,727, compared with 1,058 m 
1952-53, and, of these, postgraduate students in 
science and m technology numbered 223 and 349, 
respectively, compared with 225 and 314 m 1952-53 
Of the full-time students, 111 were from foreign 
countries, 213 from Commonwealth countries outside 
the British Isles and 591 from the British Isles out- 
side a radius of thirty miles from the College. Besides 
details of staff changes and the statement of accounts, 
a list of publications in 1953-54, arranged depart- 
mentally, is appended to the report 


A SIMPLE METHOD FOR STUDYING 
AND DEMONSTRATING THE 
ENERGY CONSUMPTION IN 

FLYING INSECTS 
By Dr OLAVI SOTAVALTA 
Department of Zoology, University of Turku, Finland 


ELATIVELY little information exists about the 

energy consumption in insects. what is avail- 
able consists of observations on some smgle species 
of Hymenoptera, Diptera and Orthoptera only 
Beutler? gives data on sugar consumption in the 
honeybee, recorded on specimens ın free flight m a 
Flugaquarvum of glass. Wigglesworth? obtamed 
energy consumption data of Diesophila by waxing 
the specimen to the head of an insect pm stuck in 
the cork of a glass vial, and stimulating ıt to fhght 
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Fig 1 


by suddenly withdrawmg the cork More or less 
elaborate fliight-mulls for studying various aspects of 
fight of insects, including energy consumption, have 
been built by several authors? 

I have devised a method which was used for energy 
consumption studies on the honeybee, Drosophila 
and some other Diptera at Tufts College, Medford, 
Massachusetts, durmg 1952-534 It ıs a simplified 
fight-mill or ‘roundabout’ which consists of a metal 
wire of suitable length, mgidity and thickness, wound 
loosely by one end around an msect pm, so that it 
can rotate easily The pm is passed through a small 
ball of mouldmg clay to prevent the wire from falling 
down, and 1s stuck m a piece of cork (Fig 1) The 
other end of the wire 1s wound tightly around another 
msect pin head down, at its pomt end, and the 
insect is, under carbon dioxide or ether anesthesia, 
waxed at 1ts thorax under a bmocular microscope to 
the head end of the pm The position of the msect in 
respect to the three axes of space is adjusted by 
bending the wire and by rotatmg the pm withm the 
‘tight? wire coil In order to obtain an effective 
fight, the msect has to face the direction of the 
movement, with the long axis of the body horizontal 
If the body 1s vertical the movement may take place 
backwards , 

Insects mounted to the instrument usually start 
flymg when the support (a piece of paper, or a cotton 
ball) ıs removed from under the tara If the msect 
refuses to starb flying or stops by itself during flight, 
flight can be mitiated easily by rotating the mstru- 
ment backwards As soon as a tarsus touches an 
object, which may be a dehberately offered support 
or a part of the msect’s own body, the msect stops 
flymg 

The quahty of the wire and pm has naturally to 
conform to the sıze and powers of the msect Instead 
of waxmg to the head of a pm, small msects can be 
conveniently glued to the uncoied free end of the 
wire with a drop of ‘Duco’, ‘Durofix’ or other suitable 
cement, considerably thmned with acetone 

This instrument 1s almost frictionless and easily 
rotated by the sect Few msects except Drosophila 
are willing to fly stationary attached to an immovable 
pin according to the method of Wigglesworth? , but a 
considerable number fly well m this land of round- 
about  Honeybees and several other Hymenoptera 
are good subjects for expermnentmg, and flies that 
normally fly quietly, without sudden changes of 
speed, can also be used The lesser housefly (Fanna 
canwularis) 1s an ideal subject, while the common 
housefly (Musca domestica) and many larger flies are 
less satisfactory, smce they generally fly m bursts 
and have to be stimulated to flight incessantly Once 
the flight has started, 15 can go on for hours until the 
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msect is exhausted. While many insects consume 
all ther energy in a relatively short time and are 
easy to exhaust, others have a considerable amount 
of reserve food m ther body, and it ıs therefore 
difficult to exhaust them completely. 

After a fresh msect has been flown to complete 
exhaustion, ib is fed with a measured amount of 
sugar solution from a graduated mucro-prpette. 
Standard capillary pipettes graduated m cubic 
muilhmetres can be used conveniently for larger 
msects, while internal waxed and calbrated 
pipettes of the Wigglesworth type* must be used for 
small insects. After a rest of some few minutes, the 
fhght can be started and timed, until the msect is 
agam completely exhausted. 

The 1nsects generally mamtam a remarkable speed 
m the roundabout, and seven to eight revolutions 
per second is nothing unusual However, since the 
rigid wire supports the weight of the msect, all the 
work output is used for propulsion, and the speed 
observed m the roundabout therefore must not be 
equated with the speed of free flight of the species 
to be exammed. [Nov 14 


1 Beutler, R, Z vergl Physiol , 24, 71 (1937) 

2 Wigglesworth, V B,J Ezp Biol, 26, 150 (1949) 

* Axenfeld, D, Bull Accad Med Roma, 37, 123 (1911) 
and Weis-Fogh, T, J Exp Biol, 29, 211 (1952) 4 
L E, "Insect Physiology", ed by K D Roeder, 615 (1953) 
Hocking, B, Trans Roy Ent Soc Lond, 104, 223 (1053) 

* Sotavalta, O, Ann Zool Soc Vanamo, 16, No 5 (1954) 

* Wigglesworth, V B, Biochem J, 81, 1719 (1937) 


RESISTIVITY IN METALS 


Resistivity Changes by Plastic Deformation 
of Polycrystalline Metals 


NNEALED polyerystallme wires of 99 9 per 
cent purity copper and of 99 99 per cent purity 
silver, 93 mm. long and 0 5 mm im diameter, have 
been plastically deformed in extension and 1n torsion 
at 20° K and at 77° K , and ther resistivity has been 
measured The apparatus used 1s depicted m Fig 1. 
Tension 1s applied to the specrmen F immersed m 
hquid hydrogen or nitrogen through the sprmg B by 
moving the rod A upwards at a constant rate by 
means of a small motor. Elongation of the specumen. 
is indicated by the pointer C, the force ıs deduced 
from the elongation of the sprmg, mdicated by the 
pomter D. The wire can be twisted by means of the 
torsion head Æ, one complete turn corresponds to a 
shear strain of 0 017 at the surface The potential 
leads were soft-soldered to the specimen, resistivity 
was determined with a Diesselhorst potentiometer 
First the wires were extended (to about 10 per 
cent), then a twist was applied (correspondmg to a 
surface stram « & 0 1) and afterwards the wires 
were extended further. In some cases a twist with 
subsequent extension was applied for a second time 
The relative variation of resistivity at the tem- 
perature of deformation as measured on several 
specimens has been plotted in Fig 2 Analysis of the 
curves yielded the following results 
The extra resistivity depends on extension Al/l 
according to a power law 


Ape = a( Aljl)p (1) 


The exponent p differs from sample to sample. In 
most samples p hes between 12 and 14, once 
(copper at 77^ K) p was found to be 17 The 
constant @ amounts to about 0 06 uQ em, with a 
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scatter of the order of 
20 per cent, regardless of 
material or temperature 
Experments by  Druy- 
vesteyn and Manmtveld? 
on wires of copper, silver 
and gold at 77°K have 
yielded approximately the 
same results According 
to their observations p = 
15 m al cases, a was 
comparable to our values? 

The resistivity increase 
on twistmg is roughly 
proportional to the ap- 
pled twist—at is about 
00¢4uQom ate = 01, 
again, no definite depend- 
ence on material or tem- 
perature could be detect- 
ed Reverse twisting has, 
apart from the first two 
or three per cent in e, 
the same effect as direot 
twisting. 

On subsequent exten- 
sion agam a power law 
of the form (1) ıs ob- 
tamed, except for the first 
few per cent of stram 
The exponent p has re- 
maimed remarkably con- 
stant, only the coeff- 
cient a has become greater 
by a ‘multiplication’ factor 
m which mereases with 
the twist, and is about 
13 for s= 01, regard- 
less of material or tem- 
perature 

The extra resistivity of 
a plastically deformed 
metal must be attributed 
to dislocations or to point 
defects (vacancies and 
interstitials) or to both 
Assuming the dislocations 
to be formed by Frank- 
Read sources and the pomt defects by the effect oi 
mtersection of dislocation loops with dislocations 
already present m the material, the existence of a 
power law with exponent slightly greater than 1 car 
be shown to be m good agreement with the idea that 
point defects contribute to most of the resistivity 
rather than disloeations*:?. The dislocation density 
m the material after 10 per cent extension beim; 
certamly not higher than 107 em -?, their mfluencc 
on the resistivity should, according to calculations 
by Hunter and Nabarro‘, be less than 104% x 04 x 
10-* uQ em = 4 x 10-* uQ cm m copper, while 
3 x 10 uQ cm was observed The density o 
pomt defects formed, takmg d, the density o 
dislocations origmally present, to be 10* om 5, 1 
found, after 10 per cent extension, to be abou 
104% om -?*, The resistivity merease by vacancies n 
copper was computed by Jongenburger® as 1 3 pf 
om./per cent vacancies, that caused by interstitial 
is probably somewhat larger (see following com 
munication), namely, 5 uQ em.[per cent inter 
stitials. Takmg 3 uQ em [per cent defects as a mear 
value, the concentration mentioned of defect 











Fig 1 Schematic drawing of 
low-temperature deformation 
device 
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Ing 2 Relative increase of resistivity Ap/p as a function of 

extension Aljl and of twist (expressed in the number of complete 

turns of the torsion head) for copper (full curves) and silver 

(dashed curves) wires A minus ngn of the twist refers to reverse 
Wisting 


accounts for 0 003 uQ em. of the extra resistivity, 
which 1s in agreement with the observation 

The results of the combined twisting and extension 
experiments seem to confirm these conclusions. A 
surface strain of 0 1 of the wire corresponds to the 
introduction of 1 3 x 10? new dislocations per em.? 
Ther influence on the resistivity 1s, according to 
Hunte: and Nabarro, only 05 x 10-* uQ cm, as 
compared to the observed merease of 0 004 uQ em. 
By the process of mtersecting dislocations, pomt 
defects are also formed From the dimensions of the 
specimen and the apphed twist, ıb 1s found that 
the number of defects formed is 5 x 10% cm -? at 
& = 0 1, this results m an increase of resistivity of 
0 002 uQ em, which 1s in much better agreement 
with observations 

The occurrence of the multiplication factor m, 
rather than an additive effect on resistivity alone 
which remains constant on further extension, also 
points to the effect of point defects on resistivity as 
bemg by far the most mportant one The intro- 
duction of new dislocations, homogeneously dis- 
tributed and of predommantly screw character, 
mereases the rate at which expandmg loops around 
Frank—Read sources form point defects m the ratio 
new density of crossing dislocations to old density d, 
(before the twist). However, the action of the sources 
is slightly umpeded by the merease in dislocation 
density, and ıt can be shown? that one can put 
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approximately m = (djd,j94. Fiom the observed 
value of m and the known number of newly mtro- 
duced dislocations, dy can be computed It ıs found 
that d, = 3 x 108 em -?, & reasonable value in view 
of the uncertamties of the theory. 

The conclusion that pomt defects can be held 
responsible for nearly all the resistivity increase 
eaused by plastic deformation of polycrystalline 
metals, and that the duect effect of dislocations plays 
only a mmor part in this respect, seems, from the 
results of the experiments, to be warranted. 


H. G van BuUEREN 
P JoNGENBURGER 


Philips Research Laboratories, 
N.V Philips’ Gloellampenfabrieken, 
Emdhoven, Netherlands 
t Druyvesteyn, M J, and Manintveld, J A , Nature, 108, 868 (1951) 
Mamntveld, J A, Nature, 169, 623 (1952) 
2 van Bueren, H G, Acta Metal , 1, 464, 607 (1953) 
® van Bueren, H G, Acta Metal (to be published) 
baa » C, and Nabarro, F R N, Proc Roy Soc, A, 220, 542 
5 Jongenburger, P, Appl Se Res, B, 9, 237 (1953) 


Extra-Resistivity due to Interstitial Atoms 
in Copper 


Some time ago we performed calculations on the 
extra-resistivity due to vacancies m copper, silver 
and gold!. When we tried to extend our calculations 
to the case of mterstitials, this turned out to be 
much more complicated. Therefore, only a very 
rough estimation will be presented here, concerning 
copper 

Theoretical arguments can be raised agamst the 
method used, but ıb finds some justification m the 
fact that ıb gives results of the correct order of 
magnitude in some cases, as will be shown below 

Scattermg of the conduction-electrons 1s caused 
by (a) the mterstitial atom itself, and (b) the dis- 
placements of the neighbourmg atoms The extra- 
resistivities due to these causes are supposed to be 
additive The free-electron approxunation is used 

(a) We represent the mmterstitial atom by a rect- 
angular attractive field with radius a and depth U, 
As ın the case of vacancies, we adjust U, m such a 
way that the asymptotic phase shifts a; obey Friedel's? 
equation Z(20 + lja =7/2 Unfortunately, when 

i 


performing this calculation for a number of a’s, 1b 
turns out that the scatbermg area A vares much 
more with a than ın the case of vacancies (Fig. 1) 
Taking a equal to rs we find, but with a much greater 
uncertainty than in the case of vacancies, pa ~ 
l — 2 uQ cm /per cent mierstrtials In passmg, we 
remark that the use of an effective electron mass m* 
instead of the free electron mass m gives essentially 
the same result if U, 1s agam adjusted in the way 
mdicated. 


(b) The displacements of the neighbourmg atoms 
were calculated by Huntmgton® In his configuration 
B we have 6 atoms with a displacement of 0 40 A 
and 24 atoms with a displacement of 013 A From 
this we find the mean of the square of the z-component 
of displacement for 1 per cent of mterstitials ın the 
followmg way 


às 16 x (0 40)? + 24 x (0 13)? 


3 100 


= 0 0046 A? 
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Interstitial atoms 



































Fig 1 


The displacement of the copper atoms due to thermal 


2 
motion at room-temperature is given by 8 Tz 7 


* 
0 0022 A? So the extra-resistivity due to the dıs- 


placement of neighbours 1s estrmated to be 


46 
ed = ae 1-67 = 3 5 u.Q em [per cent mterstitials 


Of course, this estimation ıs very crude, as the dis- 
placements due to the presence of an interstitial atom 
are not correlated with each other in the same way 
as the displacements due to thermal motion But as 
the thermal resistivity itself can be estimated rather 
well without taking mto account any correlation 
between the positions of the atoms‘, also m this case 
the order of magnitude will probably be correct 
Moreover, the method works rather well m the case 
of a solid solution of carbon m won As is well 
known, this is an interstitial solution, the carbon 
atom bemg placed m the middle of the edges of the 
body-centred cubic cell We assume that only the 
two nearest iron atoms are displaced, and that the 
extra-resistivity 1s only (or mamly) caused by these 
displacements, the carbon atom bemg neutral Then 
from the observed extra-resistivity®, following the 
method presented before, we find that the two 
nearest iron atoms aie displaced 0 4 A each This 
1s & reasonable value, the radius of the available site 
being 0 2 A. and of a carbon atom 0 8 A 

The extra-resistivity due to edge-dislocations can 
also be estimated on these Imes, we find about the 
same value as Hunter and Nabarro® 

We conclude, therefore, that also m our case we 
have made a reasonable estimation of the extra- 
resistivity due to the displacements, our result, 
however, is m striking disagreement with the cal- 
culations of Dexter’, who concludes that the con- 
tribution of the displacements to the resistivity can 
bo neglected The cause of this discrepancy, is not 
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understood at present, but is probably caused by the 
transformation of his eq (9) to (9’), which causes the 
scattering potential to be smeared out, thus lowering 
the resistivity considerably 

From (a) and (b) we conclude that the extra- 
resistivity due to mterstitials 13 about 5 uQ cm [per 
cent interstitials. 

The fact that interstitial atoms have a much 
lager influence on the resistivity than vacancies 
(1 3 uQ em.[per cent) is at least qualitatively con- 
firmed by Overhauser’s stored-energy measurements 
m imadiated copper?, which gave a value of about 
10 uQ om /per cent mterstitials 


P JONGENBURGER 


Philips Research Laboratories, 
NV Philips! Gloeilampenfabrieken, 
Eindhoven, Netherlands. 
' Jongenburger, P, Appl Scr Res, B, 3, 237 (1953), Phys Rev, 90, 
710 (1953) 
2¥Fuedel, J, Phil Mag, 43, 153 (1952) 
3 Huntington, H B, Phys Rev, 91, 1092 (1958) 
Eni dn “Introduction to Solid State Physics’, p 264 (Wiley, 


5Dykstra, L J, Phiips Res Rep 2, 357 (1947) 

8 Hunters ; C, and Nabarro, F R N, Proc Roy Soc, A, 920, 542 
7 Dexter, D L, Phys Rev, 87, 768 (1952) 

* Overhauser, A W , Phys Rev, 94, 1551 (1954) 


INDUCTION PERIODS AND 
IGNITION LIMITS IN SENSITIZED 
IGNITIONS OF HYDROGEN AND 

OXYGEN 
By Pror R. G. W NORRISH, FRS, and 
Dr P. G ASHMORE 


Department of Physical Chemistry, University of Cambridge 
AND 


Pro F S DAINTON 
School of Chemistry, University of Leeds 


HE work of Hinshelwood and Thompson! upon 

the effect of mitrogen dioxide on the thermal 
reaction between hydrogen and oxygen was extended 
by Griffiths and Norrish? and by Foord and Norrish’ 
The success of Semenoff's treatment! of branched- 
chain reactions led Foord and Norrish to assume 
that the sensitized reaction 1s a simple branched-cham 
reaction and that the mduction penod (+) 1s the time 
for the concentration of the cham centres (n) to 
reach a critical value (ne). Hence, provided the net 
branching factor (p) and the rate of mitiation (0) do 
not vary durmg the mduction period, the expression 
for the latter is 


s ezh(1 in) (1) 


Also, 1t was frequently assumed that 0 and ọ are so 
ielated that variations in the logarithmue term aie 
small, and + was therefore regarded as bemg approxi- 
mately inversely proportional to @ This relation 
between + and ọ was used to make deductions about 
the properties of o from the observed dependence 
of + on certam expermnentel variables, and, when 
combined with the notion that explosion occurs when 
e exceeds a critical value (qc) determined by the 
thermal capacity and the conductivity of the system, 
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formed the basis of a reasonably satisfactory explan- 
ation of the mam features of the sensitized ignitions 
with nitrogen dioxide?’ and with nitrosyl chloride’. 

However, ıt was recognized that two results 
frequently obtamed by different observers» are at 
variance with this theory With constant pressures 
of hydrogen and oxygen, when qc 1s constant, 1b was 
found that (1) the value of + at the higher sensitizer 
limit of ignition often exceeds the value at the lower 
bmt, and (2) at low sensitizer concentrations T 
frequently mcreases as the sensitizer concentration 
18 increased and the system passes from a region of 
slow reaction to one of ignition If the relation 
=o equal to a constant 1s applied to these observations, 
then ıt must be concluded (1) that 9 can have 
different values at the two lunits, and (2) that 9 can 
decrease in passmg from slow reaction to ignition. 
The unsatisfactory nature of these conclusions needs 
no emphasis 

The purpose of this communication 18 to indicate 
how these difficulties may be resolved by regarding 
the mnduetion period as the time durmg which 9 18 
progressively increasing, while retamimg the condition 
that, if exceeds a critical value, explosion results 
The increase 1s brought about by the decomposition 
of the additive, which functions primopally as a 
cham termmator, to yield nitric oxide, as the 
decomposition occurs partly by reaction of the 
additive with cham centres, and the mtric oxide can 
start fresh chains, there 1s a delayed cham branching. 
The view that “nitric oxide 1s the true catalyst. . 
whilst nitrogen peroxide 1s an inhibitor .. " was first 
adopted by Griffiths and Norrish? Because 9 18 
changmg durmg the mduction period, equation (1) 
is now considered invalid. 

The experimental evidence (Ashmore, Trans Farad 
Soc , m the press) for this view will be briefly sum- 
marized. 

(1) In the same vessel at any particular temperature, 
the lower and upper limits of sensitizer for ignition 
are the same whether the original additive 1s nitrosyl 
chloride, ehloropierm, nitrogen dioxide, or a mixture 
of mtrogen dioxide and nitric oxide 

(x) On the other hand, the mduction periods are 
shorter the more readily the origmal additive decom- 
poses. For equimolar amounts of additive, the 
mduction period with chloropierm is less than that 
with nitrosyl chloride, which in turn 1s less than that 
with nitrogen dioxide 

(ij) When the additive is placed in the reaction 
vessel before the reactants (rapid mixmg bemg 
ensured, see Ashmore and Chanmugam’) the induc- 
tion periods are shorter the longer the additive has 
been ın the vessel, and they can become zero 

(1v) If nitric oxide is introduced first into thereaction 
vessel, and the reactants added, mstantaneous igni- 
tions occur if the nitric oxide concentration 1s above 
a value which dimmishes as the concentrations of the 
reactants are increased , however, there 1s no upper 
lut If a Little nitrosyl chloride or nitrogen dioxide 
is mixed with the reactants, the upper limit reappears. 

(v) When reactants contammg nitrogen dioxide 
are added to a reaction vessel contaming nitric oxide, 
keepmg the total number of moles, nitric oxide + 
nitrogen. dioxide, constant, there is & marked and 
regular decrease ın the induction periods as the 
proportion of nitric oxide m the reaction vessel 18 
mereased This occurs throughout the ignition 
region and just above the upper limit. 

(vi) There is now clear evidence from photometric 
work m progress at Cambridge that nitrogen dioxide 
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disappears durmg the mduction period for mrxtures 
of hydrogen, oxygen and nitrogen dioxide admitted 
m the normal manner The concentration of nitrogen. 
dioxide just before ignition 1s smaller the larger the 
initial concentration of nitrogen dioxide Near the 
upper limit, less than 5 per cent usually remains, 

A kinetic scheme has been developed which moludes 
the following reactions ın addition to those beleved 
to occur in the unsensitized hydrogen—oxygen reaction 
and m the molecular decompositions of chloropicrin, 
nitrosyl chloride, and nitrogen dioxide 


H+NO,--NO+0H (1) 
NO+0,>NO,+0 (2) 
O--NO,—NO 4-0, (3) 

OH -NO,-M-HNO, +M (4) 

H4-NOCI ANO -- HOl (4a) 
HO, +NO>NO,+0H (5) 


Hydrogen atoms from the mam cham 1ieduce 
nitrogen dioxide to nitric oxide by reaction (1), and 
1n so domg produce the main-chain carrier OH The 
main cham is thus contmued In addition, the nitric 
oxide generates an oxygen atom in reaction (2), and 
when this atom is not destroyed but reacts with 
molecular hydrogen, additional chams are started and 
therefore the rate of cham branching has been 
augmented Nitric oxide also mereases o by con- 
verting HO, radicals (which at the temperature 
concerned are not cham carriers but probably diffuse 
to, and are destroyed at, the wall) mto hydroxyl 
radicals The additives themselves are chain ter- 
munators by virtue of reactions such as (4) and (4a) 
It is interesting to noto that m all the reactions 
mentioned the integnty of the NO group 1s preserved. 
The remarkable effects of nitrogen dioxide and of 
nitrosyl chloride are due to the high dissociation 
energy of N—O and the relatively low dissociation 
energies of ON—O and ON—CI. 
An expression for the net branching factor 9 has 
been derved, and its variation with concentration of 
mimic oxide and nitrogen dioxide studied If the 
condition for ignition 1s assumed to be that, whatever 
temporal changes ọ undergoes durmg the induction 
period rt does not attam the critical value pe (which 
may be zero or positive) until the end of the induction 
period, then the predicted changes ın the mduction 
periods and in the ignition limits are in very satıs- 
factory qualitative agreement with those found 
experimentally for appropriate conditions of reactant 
pressure, pressure of additive, mert gas pressure and 
irradiation It seems likely that some quantitative 
relationships will follow from the photometric studies 
now in progress In the meantime, the evidence for, 
the destruction of the additive as the cause of the 
induction period and for the absence of any simple 
connexion between ọ and + in these sensitized 
ignitions seems very strong [Jan 22 
i Hinshelwood, C N, and Thompson, H W , Proc Roy Soc, A, 124, 
219 (1929) 

2 Griffiths, J G A, and Norrish, B G W, Proc Roy Soc, A, 139, 
147 (1933) 

5 Foord, S G, and Nornsh, R G W, Proc Roy Soc, A, 152, 106 


(1935) 
br N, “Chemical Kinetics and Chain Reactions" (Oxford, 
1935 


5 Damion, T S and Norrish, R G W, Proc Roy Soc, A, 177, 421 
1941 B 

s Ashmore, P G, and Norrish R G W, Proc Roy Soc, A,9203 454 
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7 Ashmore, P G, and Chanmugam, J, Nature, 170, 1067 (1962) 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opwwons expressed by their correspondents. 
No notece «s taken of anonymous communications 


Cephalosporin C, a New Antibiotic containing 
Sulphur and D-«-Aminoadipic Acid 


A sPEOrES of Cephalosporvum produces a hydrophilic 
peniibn, called cephalosporm N, which yields 
D-«-amunoadipie acid on hydrolysis!. Crude prepara- 
tions of cephalosporm N have been found to show 
strong absorption ın ultra-violet light at 260 my, 
although highly purified cephalosporm N shows very 
little absorption at this wave-length A new antı- 
biotic with an absorption maximum at 260 my has 
now been isolated from the cude preparations in 
the form of a crystalline sodium salt It resembles 
cephalosporm N m certam physical, chemical and 
biological properties, but differs from ıb sharply in 
others 

Cephalosporin C sodium salt ( [x] + 103°, Amax 
260 mu, emax 9,500) separates from aqueous ethanol 
or aqueous propanol m monocehnie crystals Its 
equivalent weight, determined by titration, 1s 
480 +15 X-ray crystallographic measurements were 
lindly made by Dr Dorothy Hodgkm and Mrs. M 
Mackay, who reported as follows unit cell dimen- 
sions @=1312A, b=497A, c=1782A, 
B = 106° 30’ Space group, P2,, number of mole- 
cules in the unit cell, 2, density, 1 38 The molecular 
weight, calculated from these figures, 1s 470 + 15 

On drying n vacuo at room temperature, cephalo- 
sporm C sodrum salt loses two moles of water which 
are rapidly regamed on exposure to laboratory aur. 
The results of elementary analysis, together with the 
value for the molecular weight, mdicate that a 
possible molecular formula for the crystallme hydrate 
is C,,H,,0,N,SNa,2H,O , but this formula is only a 
provisional one and may need revision. 

The infra-red spectrum of cephalosporin C sodium 
salt (in paraffin paste) shows bands at the followmg 
wave-lengths 2 94u, 3 06u. 5 6lu, 5 77u, 6 O5p, 
6 29u, 6 57u, 717. and 7 36u. It is of interest 
that a band in the region of 5 6lu ıs shown by the 
common penicillins and by cephalosporm N, and 
has been attributed m the former to the C=O of the 
fused §-lactam-thiazolidine rng system? The band 
at 5 Tu could be due to an ester or lactone grouping. 

Cephalosporm OC gives a ninhydrm reaction 
Electrometric titiation mdicates that ıt 1s a mono- 
amuinodicarboxylic acid, having two acidic groups 
with pK values of 3 1 and <2 6 respectively and a 
basic group with a pK value of 9 8 When subjected 
to 10nophoresis on paper m a collidme-acetate buffer 
at pH 7, 15 migrates towards the anode at almost the 
same rate as cephalosporm N 

Unhke cephalosporm N and benzylpemeillin, 
cephalosporm C 1s stable m aqueous solution at 
pH 2 5atroom temperature Its rapidly mactivated, 
however, with loss of 1ts characteristic absorption 
spectrum, at pH 12 After ıt has been kept m aqueous 
solution at pH 12 for two hours, back titration shows 
that two acidic groups per mole have been formed. 
Under similar conditions only one acidic group is 
liberated from cephalosporm N and benzylpenieilhn 

Cephalosporm C 1s not mactivated by penicillinase 
from B. subtils, strain 569 ?. It loses activity, though 
much less rapidly than cephalosporm N or benzyl- 
penicillm, in the presence of a crude preparation of 
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penicillmase from B cereus (NRRL 569) The u 
activation 1s accompanied by the liberation of a 
acidic group and loss of absorption at 260 mu | 
appears to be caused by an enzyme other tha 
penmolhnase which is present m the preparation. TH 
ratio (cephalospormase activity/penicillmase activity 
was much lower with highly purified penicillinas: 
from B cereus than with the crude material. 

On hydrolysis with acid, cephalosporm ©, hi 
cephalosporin N, yields one mole of carbon dioxi 
and D-a-ammoadipie acid The product obtaimed k 
allowmg cephalosporin C to react with 1 2 4-fluor: 
dinitrobenzene yields, on hydrolysis, a substam 
which behaves lke dimitrophenyl-c-amimoadipic ac: 
on paper chromatograms. It therefore appears th: 
cephalosporm C contaims a residue of n-a-ammoadip 
acid and that the -ammo group is free The pK vah 
of this group suggests that the «-carboxyl group 
also free 

Hydrolysis of cephalosporm C with acid yiek 
little, if any, penicilamme However, the carbe 
skeleton of penicillamme appears to be present : 
the molecule Hydrolysis of the product obtame 
from cephalosporm C by hydrogenolysis with Ram 
nickel yields, m addition to a-amunoadipie acid, £ 
amino-acid which behaves lke valme on pap 
chromatograms 

Cephalosporm C 1s less active than cephalosporm . 
against most of the bacteria tested, although the tv 
compounds show simular activities against & stra; 
of Bact col Against Staph aureus and Salm. typh 
cephalosporm OC shows an activity? of 8-10 uni 
per mgm 

In 1951 a stram of Cephalosporvum isolated in. tl 
United States was reported to produce an antibiot 
called synnematin*. Abraham, Newton, Crawfor 
Burton and Hale’ directed attention to the possibili 
that synnematm was identical with cephalosporin 2 
Synnematin was later separated mto two componen 
called synnematm A and synnematm B, the form 
bemg apparently less soluble m methanol than t] 
latter? The behaviour of crude synnematin B « 
paper chromatograms buffered with sodium citrat 
pH 5 5, and run with methanol! appears to be vei 
simuar to that of cephalosporm N (Rp = 0 44 
However, the reported behaviour of crude synnemat 
A under these conditions (Rp = 0) is different fro 
that of cephalosporm C (Rr = 0 34) 

We are grateful to the Distillers Company (Bı 
chemicals), Lid, and to Dr. M R Pollock for gif 
of penieillinase 


G. G F Newton 
E. P ABRAHAM 


Sir Wilham Dunn School of Pathology, 
University of Oxford 
Feb 3 
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An Infectious Nucleoprotein from Tobacco 
Mosaic Virus 


We have reported previously the degradation of 
iobaeco mosaic virus in alkaline solution into a series 
X sub-units, of which the molecular weights could be 
letermined in the ultracentrifuge. By reaggregation 
X these sub-units, we obtained a protein that had 
he same size and shape as the virus itself, but was 
10t infectious!, Recently the process of degradation 
ias been studied exhaustively by fractionating the 
wroducts by electrophoresis. We carried out many 
ixperiments, varying the pH, the time of degradation 
md the temperature. We mention here only one 
ypical pattern obtained three hours after adjusting 
he pH to 10-3 at 0° C., which is reproduced in Fig. 1 ; 
t shows five different boundaries, of which Nu has 
he highest and IV the lowest mobility. Each fraction 
vas isolated for study; the results are listed in 
"able 1. 
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‘able 1, ELECOTROPHORETICAL FRACTIONS OF TOBACCO MOSAIC VIRUS. 
3 hr., pH 10:3, 0* C. 





Fractions 
Mobility, 
ascending 





Ribonucleic 
acid (per cent) 


Szo in $,0—0:4 
per cent 






Infectivity 


Fraction I contains 90 per cent ribonucleic acid 
nd 10 per cent protein. The sedimentation con- 
tant indicates a high molecular weight. Electron- 
uicrographs show that the ribonucleic acid has a 
lamentous shape (Fig. 3). Fractions I and II con- 
ain more ribonucleic acid than the original virus. 
n the ultracentrifuge we found several definite com- 
onents, which had smaller sedimentation constants 
han the original virus. Fraction III is identical 
rith the original virus with regard to ribonucleic 
eid content, mobility and sedimentation constant, 
ut in the ultracentrifuge à small amount of material 
flower molecular weight was also observed. Fraction 
V is a protein free of ribonucleic acid with a mole- 
ular weight of about 100,000. It is identical in all 
s properties with a natural by-product of virus 
»production that we isolated from virus-infected 
;»baeco plants by the method of Takahashi*; in 
artieular, we obtained the same intermediates and 
nal products in the reaggregation. 

After prolonged exposure to pH. 10-3, the nucleo- 
roteins I and II were converted into ribonucleic 
cid and protein (IV). Fractions I and II may there- 
we be termed the ‘labile fraction’. Surprisingly, 


Nu Ax et IH 
Electrophoresis of audire tobacco mosaic virus, descending boundary 
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Fig, 2. Tobacco mosaic virus particles with gaps from fractions 
I-II. x 150,000 


fraction III does not disintegrate to protein and 
ribonucleic acid even after months at pH 10-5. It 
is therefore termed the ‘stable fraction’. In different . 
preparations of normal tobacco mosaic virus we 
always found the same proportion (30 per cent) of 
the stable fraction; but in a preparation of the 
Dahlemense strain the amount was significantly 
lower (12 per cent). 

In the initial phase of the degradation the labile 
fraction and the stable fraction are both highly in- 
fectious in the local-lesion test with Nicotiana 
glutinosa and Phaseolus, whereas Nu and fraction IV 
are not infectious. After prolonged treatment, all 
components become inactive. By centrifugation of 
fractions I+II at 25,000 r./min. a fraction of high 
molecular weight was separated which had nearly 
the same infectivity per mgm. protein-nitrogen as 
the original virus. Since the ribonucleic acid content, 
the sedimentation constant, and the mobility show 
that this material is quite distinct from tobacco 
mosaic virus, we probably have for the first time 
a biologically active degradation product of the 
virus. 

At the very beginning of the degradation protein 
appeared, but no ribonucleic acid. It is therefore 
probable that fractions I--II are formed from the 
tobacco mosaic virus by loss of protein, so that the 
ribonucleic acid content is higher than that of tobacco 
mosaie virus, & conclusion that is confirmed by the 
electronmicrograph. In fractions I+II we observed 
rods of tobacco mosaic virus with gaps, where only 
a thin filament, probably of ribonucleic acid, is to be 
seen (Fig. 2). Filaments of the same diameter can 
be seen on Fig. 3, where some rods are totally dis- 
integrated to ribonucleie acid and disks of protein 
having the same diameter as the rods, a thickness 
of about 70 A., and a hole in the centre. We suggest 
that in the virus these disks are strung on a thread 
of ribonucleic acid. From the electronmicrographs 
we estimate the diameter of the 
filaments to be 30-40 A. at the 
most. If all the ribonucleic acid 
were concentrated in one strand of 
the same length as tobacco mosaic 
virus, the diameter would also be 
30 A. The increased mobility of 
fractions I+II may be caused by 
the loss of protein, though other 
explanations are possible; but it 
cannot be due to the adsorption of 


Iv ; ribonucleic acid on the intact virus 


particles, as we have been able to 





Fig. 3. Fragments of tobacco mosaic virus, filaments of ribonucleic acid ‘and protein 
disks with a hole, x 150,000 


prove by electrophoresis of a mixture of ribonucleic 
acid and tobacco mosaic virus. 

A more detailed report of this work will be pub- 
lished in the Zeitschrift fiir Naturforschung. 


G. SCHRAMM 
G. SCHUMACHER 
W. ZirrrG 


Max-Planck-Institut für Virusforschung, 
Tübingen. 
Nov. 15. 


‘Schramm, G., Z.Naturforsch., 2b, 112 and 249 (1947); “Adv, Enzym.”, 
15, 449 (1954). 
* Takahashi, W., and Ishii, M., Amer. J. Bot., 49, 85 (1953). 


Cellular Control in Virus Infection 


MARKED changes may be produced by virus 
infection in a host cell when the amount of virus 
material is very small compared with the amount 
of host cell and when some of the host’s synthetic 
activities are altered by the presence of the virus. 
Many authors refer to this control of the cell by the 
infecting particle; but experimental evidence is very 
scanty. In infection by coliphage 7',, Cohen! has 
shown that infected cells use an alternative metabolic 
pathway to a greater extent than do normal cells. 
No definite information is available in mammalian 
virus infections as to the presence of such metabolic 
alterations, nor the means by which such changes 
could be produced. 

In mouse liver infected with ectromelia virus at 
initial infecting levels of about 1 LD 50 per liver cell, 
the infectidus titre drops to less than 1 per cent of 
the initial level and then returns to the initial titre at 
about 11 hr. The titre remains stationary until about 
22 hr., when an increase of some thirty-fold occurs. 
It was suggested recently? that the eclipse period 
was concerned with establishing control of the cell 
before multiplication occurred. Evidence which sup- 
ports this suggestion has been obtained by studying 
the effect of this virus on regenerating liver. It was 
found that at the same stage of regeneration there 
was a lower mitosis-rate in livers of mice infected 
12 hr. previously than in livers of uninfected mice. 
For example, in young mice examined 40 hr. after 
partial hepatectomy, an uninfected group had a 
mitosis-rate of 6-7 + 0-6, whereas a group infected 


wa 


N AT UR E 


March 26, 1955 Vot. 175 


for 12 hr. had an average mitosis- 
rate of 1-4 + 0-3. Mice infected 
for longer periods show a more 
marked effect, mitosis being rare 
after 20 hr. of infection. In the 
first 12 hr. of infection, we have 
been unable to detect any ab- 
normality in morphology or com- 
position of liver, or any altera- 
tion in oxygen uptake, fructose 
utilization, or lactic acid pro- 
duction. The infectivity titre 
shows no virus multiplication at 
this time, and stays unaltered 
until about 22 hr. Complement- 
fixing antigen rises to detectable 
level at 12-14 hr. and increases 
in roughly linear fashion. Results 
of preliminary experiments show 
that the deoxyribonucleic acid per 
nucleus is the same in infected 
and non-infected cells at the same 
period of regeneration. “4 

The control of mitosis appears at an early stage 
of infection, and is established at the end of the 
eclipse period, which appears to be the onset of time 
of multiplication of virus material. The time sequence 
suggests that the effect on mitosis may be closely 
related to the essential primary effect of the virus on 
the cell. The lack of other changes found in the liver 
after 12 hr. of infection makes the phenomenon 
less likely to be a secondary change, though they 
provide no lead as to the biochemical basis. 

A further indication of disturbance of normal 
control is found later in the growth-cycle. In intact 
livers studied 30-40 hr. after infection, there is an- 
increase in the amount of cytoplasmic material far 
greater than can be accounted for by virus. There 
is an increase in the ratio of cytoplasmic to nuclear 
volume and in the amount of protein per liver, with- 
out any increase in the amount of deoxyribonucleic 
acid. There is no increase in the number of cells. 

As à working hypothesis, we consider that the 
alteration in cellular economy necessary for virus 
production, first indicated by control of mitosis, leads 
to the production of more cytoplasm, and this 
abnormal form of growth is followed by damage to 
the cell. Cellular damage is regarded, however, as a by- 
product of, rather than a prerequisite for, virus 
multiplication. 


P. M. pz Borex 
J. F. A. P. MILER. 


^ 


Department of Bacteriology. as j 
University of Sydney. $4 d 
Nov. 24. ee udi 
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A Mechanism for Citrate Dissimitation 


Crrtaty bacteria dissimilate citrate anaerobically 
to acetate and oxaloacetate'-*'; the reaction is of 
particular interest since, unlike citrate biosynthesis, 
it is not dependent on coenzyme Ab5?*, We have 
partially purified extracts of A. aerogenes and havef 
demonstrated the following properties of citri- 
desmolase: (1) As the reaction proceeds, the enzyme is 
progressively inactivated and ceases to function with 
citrate in excess. The amount of citrate decomposed 
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is proportional to the amount of enzyme present 
(2) Oxaloacetate inhibits the reaction powerfully 
Acetate and pyruvate (a product of the action of 
crude preparations) do not (3) The enzyme 1s 
activated by certam drvalent ions, notably mag- 
nesium, zinc and ferrous won (4) Calcrum ions do 
not activate, but they mhibit the action of magnesrum 
tons competitively. Bobtelsky and Jordan? proposed 
the structure (I) for chelate compounds between 
certam divalent metal ions and citrate, and they 
demonstrated that the hydrogen atom of the co- 
ordmated hydroxyl group was labile On this basis 
a mechanism for citrate dissimilation by the enzyme 
is suggested (IT) 
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coo 
HO 
= x 
000—CH,—Ó6—0H — M-H,0 
x x 
CH,—COÓ H0 
(I) 
coo 
= / 
OOC—CH, C—OH — uc Protem 
ČH, —CO Ó 
| coo 
OOoC—CH, G=0 ——> UL Protem 
N Z N 
OH,—CO 0 
(1) 


The mechanısm would account for the role of 
lıvalont metal ions in activation and competitive 
mhibiion, and if there ıs a tendency for oxalo- 
acetate to remam on the active site as shown, 1t 
would explam the observed mhibition by this pro- 
duct of reaction and the progressive mactivation 
that occurs. The asymmetric decomposition of the 
atrate molecule 1s a consequence of its three-pomt 
attachment It has been suggested* that a chelate 
sompound involving ferrous iron and citrate par- 
stcrpates in the aconitase system 

We acknowledge assistance given by Mr J Sykes 
and Mr R G Stickland at a stage in this work. 

S Daarzy 

University of Leeds 
E A Dawzs 
University of Glasgow 
Nov 25 
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Production of Pyruvate from 6-Phospho- 
gluconate by Bacterial Plant Pathogens 
and Legume Bacteria 


Iw the course of mvestigations on the metabolsm 
x phytopathogenic and root-nodule bacteria, 16 was 
;»bserved that certam species of the former, and all 
ipeeies tested of the latter group of organisms, pro- 
luced pyruvate from 6-phosphogluconate, and from 
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glucose-6-phosphate plus triphosphopyridive nucleo- 
tide Accompanying the formation of pyruvate was the 
appearance of triose phosphate These results sug- 
gested that the 6-phosphogluconate was being meta- 
bolized ın a manner smular to that reported recently 
with Pseudomonas saccharophila by Entner and 
Duodoroff! and MacGee and Duodoroff?, and with 
P fluorescens by Wood and co-workers? These 
Observations were confirmed by the fact that the 
intermediate in this pathway, 2-keto,3-deoxy,6- 
phosphogluconate (kmdly supphed by Dr MacGee, 
of she University of Calfornia, Berkeley, Calf) was 
also split by cell-free extracts of our cultures to 
pyruvate and triose phosphate 

In these experiments cultures were grown in a 
fluid. medium contaimng 1 per cent yeast extract and 
2 per cent glucose in Fernbach flasks on a rotary 
shaker at 26°C The cells were harvested after 20 hr , 
washed twice in tap water and suspended in four 
times their wet weight i distilled water They were 
then subjected to sonic vibration m a Raytheon 
oscillator (10 ke /sec ) for 5-10 mm and the debris 
removed by centrifugation at 10,000 r p m for 10mm 
Pyruvate was determmed either by the direct or by 
the double extraction methods of Friedmann and 
Haugen* and was further identified as the hydrazone 
by descending pape: chromatography m a butanol- 
ammonia solvent, as described by Cavallini e£ ai.5 
Triose phosphate was determmed as alkah-labile 
phosphorus? Protem was estimated by means of 
the Folm phenol reagent as outlmed by Lowry et al? 

Representative species of the major groups of 
plant pathogenic bacteria were tested Xanthomonas, 
Pseudomonas, <Agrobactervum, Corynebactervum and 
Erunma All species of the first three genera were 
capable of carrying out the above reaction Agro- 
bactervum radiobacter also gave a positive result. 
None of the species of Corynebactenwum or Erwwnaa 
used (C fasceans, C flaccumfaciens, C. muchiganense, 
E carotovora, E amylovora) was found to split 
6-phosphogluconate in this manner All species of 
Rhizobrum studied (E /legumanosarum, R. trifolo, R 
melilots and R phaseoli) produced pyruvate from 
6-phosphogluconate A summary of the results 
obtamed with certam of the bacterial species tested 
18 given in Table 1 


Table 1 PRODUCTION OF PYRUVATE FROM 6-PHOSPHOGLUCONATE 
The reaction mixture contained 01 ml tris(hydroxymethylamino- 
methane) buffer 1/1, pH 77, 01 ml M/20 6-phosphogluconate , 
01 or02 ml sonate, water to 1 ml , ıt was incubated at 36°C 
for 30 min and the reaction stopped by addition of 1 ml of a 0 1 per 
cent solution of 2,4-dinitrophenylhydrazine in 2 N hydrochloric acid 


Organism Pyruvate (uM per 10 mgm protein) 

Xanthomonas phaseoli 40 
Pscudomonas angulata 42 
Agrobactercum rubr 30 
Co-ynebacterrum fascians 0 

Erama carotovora 0 

Rhizobium phaseol. 25 
Rhizobrum meldote 18 


The importance of this comse of hexose phosphate 
utilization remains to be assessed For the species 
of Xanthomonas and Pseudomonas studied, 1t may 
be a major pathway, since little if any 6-phospho- 
glaconate dehydrogenase activity has been demon- 
strated in sonates of these organisms as determuned 
by measuring reduction of tri-(or di-)phosphopyridine 
nucleotide at 340 mz m a Beckman DU spectro- 
photometer 

Detads of these experiments will be reported 
elsewhere. I am mdebted to Dr W A Wood, 
of the University of Ilhnoi, Urbana, Illmois, for 
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suggestions concernmg biochemical methods used in 
this work. 
H KATZNELSON 
Bacteriology Division, 
Science Service, 
Department of Agriculture, 

Ottawa 

Nov 8 
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inhibiting Effect of Trypan Blue on the 
Experimental Production of Liver Cancer 


Recentiy, Gillman et al! and Simpson? reported 
that trypan blue injected subcutaneously into rats 
at weekly or bi-weekly intervals induced tumour 
(reticulum cell sarcoma) of the hver Trypan blue 
1s a sulphonated dis-azo dye and somewhat 1esembles 
in chemical structure dimethylammoazobenzene, 
which 1s a potent carcmogen for the liver of rats 

The present communication deals with the results of 
the subcutaneous injection of trypan blue on the m- 
eidence and course of tumours induced by p-dimethyl- 
ammoazobenzene In these experiments 1-2 ml ofa 1 
per cent aqueous solution of tiypan blue was injected 
subcutaneously at intervals of one to two weeks into 
rats of mixed breed weighing 80-100 gm which 
were also given 0 06 per cent dimethylammoazo- 
benzene diet The injections were continued until a 
total dose of 60-80 mgm of trypan blue had been 
given The control animals were grven 0 06 per cent 
dmethylammoazobenzene diet, but received no trypan 
blue The basal diet consisted of unpolished rice and 
contamed 1 33 mgm of riboflavm per kgm, which 
encourages tumour mduction and survival, and this 
was supplemented by green vegetables every two 
days The dimethylammoazobenzene given to each 
rat amounted to about 600-700 mgm over a period 
of six to twelve months The experiments were 
terminated withm one year and the meidence of liver 
cancer of the group mjected with trypan blue was 
compared with the controls at periods of 6, 7-8 and 
9-12 months after the commencement of the 
expeimnents 

"These results indicate that trypan blue delays the 
production of liver cance: by p-dimethylamino- 
azobenzene In the controls, the mduced liver cancer 
reached a great size after six months and often 
metastases appeared in the abdominal lymph nodes 
and lungs In the groups of anımals which recerved 
trypan blue for seven to eight months, the tumour 
incidence amounted to 33 and 100 per cent re- 
spectively , but these tumours were much smaller 
and more localized compared with the controls, in 
which the tumour meidence was practically 100 per 
cent Durmg early trypan blue treatment, the rats 
showed less gain m weight and higher mortality due 
to respiratory mfections than the controls, suggestmg 
toxicity of the drug, while after five to six months 
they showed a considerable gain in weight whereas 
the controls showed a sustamed loss 
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Histologically, a marked hepatic response could 
be observed in the hver of treated groups. During 
the first one to two months, the stellate cells in the 
liver sinusoids were large and plump, and filled with 
trypan blue particles, whereas in the later months 
of the experment a characteristic proliferation of 
the histiocytic cells developed m the portal tracts 
with the stellate cells growmg smaller and narrower. 
The hyperplasia and hypertrophy of the parenchyma 
cells of the liver, however, were more mhibited than 
in the controls 

Recently, Miller e£ al 3? have shown that the levels 
of protem-bound caremogenie azo-dyes im the liver 
are lower when the carcinogen 1s fed mn diets contaming 
high levels of riboflavm We measured the total 
protem-bound dimethylammoazobenzene 1n the ltvers 
of the animals receiving trypan blue and m the con- 
trol animals, usmg the method of Miller et al.4 It 
was found that the difference ın the two groups of 
animals was too small to explam the inhibiting effect 
of trypan blue  p-Dunethylaminoazobenzene, how- 
ever, was found m a shghtly higher concentration m 
the trypan blue group, which suggests that trypan 
blue does not reduce the absorption of dimethyl- 
amimoazobenzene from the intestine or merease the 
rate of metabolism of ıt m the liver. 

We wish to thank Profs Fukuzo Oshima and 
Kazuo Hotta for ther encouragement and advice 
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Determination of the Life of Human 
Blood Platelets using Labelled 
Diisopropylfluorophosphonate 


HrrazgRTO no satisfactory method for the determin- 
ation of the life of blood platelets has been described. 
Recently a method has been reported for determining 
the hfe of erythrocytes usmg disopropylfluoro- 
phosphonate labelled with phosphorus-32+ This 
method was based on the irreversible combination of 
this compound with esterases present on the red cell 
membrane Since thrombocytes have also been 
shown to contam esterase, the same method suggested 
itself as & way of measurmg the life of these cells It 
seemed reasonable to assume that conditions similar 
to those described for red cells would be met This 
umphes that the decay of radioactivity associated 
with platelets would be entirely due to the destruction 
of these cells and therefore an mdex of thew normal 
breakdown This would only be true if no reancor- 
poration of labelled material m newly formed plate- 
lets were to take place This assumption seems 
Justified, since it has been shown that the only 
demonstrable metabolite of dunsopropylfluorophos- 
phonate m the human body 1s disopropylphosphate. 
This compound is not further metabohzed but 
quickly excreted in the urme The labelled duso- 
propylfiuorophosphonate used was synthesized by 
Mr Oosterbaan (M.B L, Riswyk) by a method to 
be reported m the near future 


March 26, 1955 


No 4456 


20 


= 
a 


= 
oe 


P3? in ug DF P per 51012 thrombocytes 


e 
a 





days 2 4 6 8 10 
Fig 1 


The labelled drsopropylfüluorophosphonate was 
administered as before! From venous blood drawn 
into suiconized tubes usmg sodium sequesterene as 
anticoagulant, platelets were separated by a method 
of differential centrifugation Every care was taken 
to avoid any contamination of the final platelet 
suspension with other formed elements of the blood 
After determmation of the cell concentration, the 
plasma was removed from a known volume of the 
final suspension The resultant platelet mass was 
washed three tunes with physiological salme and 
hydrolysed for 30 mm at 100? C. m 3 ml. 30 per cent 
sodium hydroxide The volume was made up to 
ll ml The radioactivity of this final solution was 
measured as described previously usmg a Geger- 
Muller liquid counter By relating the measurements 
to controls obtamed by alkaline hydrolysis of labelled 
dizsopropylfiuorophosphonate of known radioactivity, 
1b was possible to determme the dusopropylfluoro- 
phosphonate content of the measured sample The 
same sample was used for the determmation of the 
nitrogen content (Kjeldahl) 

Measurements of platelet-bound radioactivity after 
injection of the labelled phosphonate was camied 
out at intervals m four normal persons (A, B, C 
and D), one patient with chronic myeloid leukemia 
(E) and one patient with polycythemia veia (F) 
The results are shown m Fig 1 The curves are 
drawn by the method of least squares The activity 
1s expressed m micrograms dusopropylfluorophos- 
phonate per 5 x 10! platelets The results show 
that the decline of the activity follows a straight 
line, indicating the existence of a real hfe rather 
than random destruction The slope of the curve 
obtamed suggests this life to be approximately nune 
days Similar curves are obtamed when the activity 
1s expressed pei gram platelet nitrogen Thuis figure 
might possibly be in some cases somewhat ex- 
aggeiated due to contamination with radioactivity 
from other cells. This contammation reveals itself 
sometimes m a slight residual activity after the 
mnath day However, such activity is so small that 
it cannot account for an exaggeration of more than 
one day The lfe of the platelet should therefore 
be estimated at eight to nme days Large variation 
m radioactivity and in amounts of dusopropyl- 
fluorophosphonate used occurred m these experi- 
ments These facts suggest that toxic action or 
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radioactivity does not seriously interfere with the life 
of the platelets under our conditions A more detailed 
account of the method will be published elsewhere 
We are mdebted to Miss © H Posthumus for 

technical assistance 

C. H. W. LEEKSMA 

Department of Metabolic Diseases, 
University of Leyden 
J A Conen 
Medical Biological Laboratory of the 
National Defence Research Counc TNO, 
Rujswijk, Holland 
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Plant Hyperplasia induced with a 
Cell-free Insect Extract 


ALTHOUGH the mechanism of plant-gall formation 
by insects has long provided a field for speculation, 
there are few records of attempts to induce such 
growths experrmentaly The range of successful 
essays 1s practically hmuted to trials with Cecidomyid 
larval secretions and egg extracts ın lanolin, mjections 
of sahvary gland extracts from a Coecid and Adelges 
abietis*, and Martin's reproduction of pseudo-galls on 
sugar-cane with whole-msect extracts of a Jassid 
and other insects? 

In the present experiments, Martin’s technique 
was used in prmeirple Mature larve of two genera- 
tions of Dasyneura urticae Perris (Diptera Cecido- 
myndae), which causes uniloeular, slightly harry galls 
on leaves, stems and flowers of U*«t&ca deowa, were 
taken fiom sectioned galls and macerated 1n distilled 
water to give an extract of 50 larve/ml In a second 
series, only larval heads were used ‘The macerate 
was filtered under shght vacuum, and the cell-free 
extract mjected at once with an ultra-fine hypodermic 
needle into leaf bases of U dowa, using the three 
youngest leaves on each stem Attention has been 
direoted? to*the technical difficulty of directing the 
stimulus to the cambrum , but ıt has also been held* 
that pre-existing meristems are not necessarily rm- 
plicated in gall muxtiation, all cells having a reaction 
potential to stmoul 

Out of a hundred and fifty mjections with whole 
larva extract, and fifty with head-only extract, growth 
at the site of mjection was noted within seven days 
in twelve and nme instances respectively, suggesting 
that the head provided the stumulant No growth 
occurred m fifty water-mjected controls The growths 
did not resemble normal galls of D urtecae, probably 
because of the short-lived impact of the stimulant 
The thickness of the parenchyma was mcreased by 
from two to five cells, with the epidermis consequently 
shghtly raised Kataplastic hyperplasia was thus 
demonstrated, but no nuclear mregularities were 
observed (Longitudimal cell division has been 
described m. D. urtwae galls by Meyer®) No further 
growth occurred, nor was there subsequent re- 
absorption, 

Although the results do not resolve the problem 
as to whether gall formation is mitiated by an msect 
secretion or by a plant response, they do show that 
cell division 1s promoted by a chemical present m 
fully grown larve of a host-specific Cecidomyid 
The zoological contribution to gall formation 1s 
therefore not confined to stimulants mtroduced at 
the tune of oviposition or secreted only by newly 
hatched larve 
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A detailed account of this work will appear else- 
where, when studies with a prolonged stimulus have 
been completed 
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Colloid Osmotic Pressures of Dextran, 
Serum and Dextran-Serum Mixtures 


Tue polysaccharide dextran is widely us3d for 
expanding the plasma volume or augmenting the col- 
loid osmotic pressure of patients imn whom the total 
errculating protem 18 reduced No direct measure- 
ments have as yet been reported on mixtures of 
serum with dextran, although measurements made 
by Wales et al} on dextran-albumm mixtures are 
in conformity with the results described here. 

Colloid osmotic pressure measurements have been 
made with a new mstrument*® which uses a mechano- 
electronic transducer to detect movements of very 
small volumes of fluid across a semi-permeable 
membrane In order to obtam reproducible results, 
1b was found necessary to prepare nitrocellulose 
membranes which were substantially impermeable 
even to the smaller dextran molecules m the batch 
investigated ^ With these membranes the osmotic 
pressure did not alter significantly between 30 mm 
and 16 hr. When usmg membranes which were 
permeable to some dextran molecules but still ım- 
permeable to the serum protems, 16 was found that 
the osmotic pressures, even on extrapolation back to 
zero time, might be considerably lower than those 
measured with the impermeable membranes This 
observation agrees with that of Grom, who used 
glucose and leaky nitrocellulose membranes 

Fig. 1 shows the relationship between colloid 
osmotic pressure and colloid concentration for a 
transfusion batch of dextran (‘Dextraven’ batch 
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Table 1 CALCULATED AND OBSERVED COLLOID CONCENTRATIONS OF 
DEXTRAN-SERUM MIXTURES FOR VARIOUS COLLOID OSMOTIO PRESSURES 
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Colloid concentration 
(gm {100 ml solution) 


Colloid osmotic 


pressure 
(em water at 25°C) 


Dextran percent- 
age of total 








colloid Observed Calculated 

50 0 43 6 85 6 90 
25 5 43 455 4 55 

96 43 2 30 2 30 
175 60 3 26 335 
28 7 69 5 4 24 4 45 
38 9 53 5 53 5 70 
16 6 27 5 357 3 60 
22 4 20 4 87 4 65 
358 33 5 5 85 5 95 





‘Calculated’ colloid concentrations of mixtures are derived from 
observed concentration curves of pure serum and pure destran giving 
corresponding colloid osmotic pressures 


Table 2 COLLOID OSMOTIC PRESSURE INOREMENT DUE TO PRESENCE 
OF DEXTRAN IN DEXTRAN-SERUM MIXTURES 











Serum protein Increment ın colloid osmotic 
Concentra- | Colloid osmotic | pressure due to dextran concen- 
tion pressure (cm tration 1n mixture 
(gm /100 ml | water at 25° C) (gm /100 ml solution) 
solution) 1 per; 2 per, 3 per; 4 per | 5 per 
cent | cent | cent | cent | cent 
0 0 4 95/175 | 30 48 
1 4 45 | 105 | 21 35 — 
2 8 55/185] 255) 395); — 
3 12 65] 186851305] — — 
4 16 5 8 195 | 365] — — 
5 22 10 24 — — — 
6 28 5 12 — — — — 
7 36 15 — — — — 
75 40 5 -— — — — — 





| 
| 
| 
| 
| 





3525), normal human serum, and a muxture contam- 
ing dextran and serum proteins in the ratio 43 to 57. 
The plot for dextran 1s sharply curved, so that only 
at low dextran concentrations can the colloid osmotic 
pressure be regarded as a simple function of the 
number average molecular weight (My) The plot 
for serum 1s less curved, and at low concentrations 
has a gradient simular to that of the dextran, that 1s, 
My for the two colloids is simular 

The curve for the dextran-serum muxture lies 
between those for dextran and serum , for any given 
colloid concentration the curve for the mixture 
(nearly half of which ıs dextran) indicates a colloid 
osmotic pressure much closer to the serum than the 
dextran. But inspecting the position of the curves 
for any given colloid osmotic pressure, the colloid 
concentration of the mixture 1s seen to have a value 
approximately midway between the corresponding 
dextian and serum values This finding encourages 
the view that calculations might be based, for 
any value of colloid osmotie pressure (p), on the 
expression 


[dextran,] # + [serump] (l—x) = [mixture total 
colloidy] 


where [dextran], [serumy], ete, are the concentra- 
tions of dextran, serum, etc, givmg an osmotic 
pressure of p, and z 1s the proportion of dextran in 
the final mixture. In Table 1 the iesults of a number 
of such calculations are shown which are i reason- 
able agreement with the corresponding experimental 
determmations 

This expression has been used for calculating Table 
2, which shows that doubling the dextran concentra- 
tion at any serum protem-level more than doubles the 
osmotic pressure merement due to the presence of 
dextran, and also that the lower the serum protem 
concentration the less the increment of osmotic 
pressure from any given dextran concentration. 
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The number average molecular weight of the 
dextran cannot therefore be used to calculate the 
expected osmotic pressure merement, and, m fact, a 
2 per cent dextran of M x about 300,000 1n the presence 
of 3 per cent serum proteins gave an osmotic pressure 
increment of 14 cm of water compared with 16 5 cm. 
of water for the transfusion batch of My about 
80,000 

These results indicate that the mutial colloid 
osmotic effect of a given dose of dextran 1s hkely 
to depend not only upon its number average mole- 
cular weight, but also upon its osmotic pressure/ 
concentration curve and the concentration of the 
plasma protems In addition, the permeability of 
the capillary walls may be such that the maximum 
possible osmotic pressure 1s not exerted across them 
even before much dextran has leaked mto the 
extracellular flud 

Loss of dextran into the urine, which always occurs 
with the currently available preparations due to their 
content of low molecular-weight material, also com- 
plicates any attempt to make exact predictions of 
en vwo effects from «n viro measurements 

I thank Prof J R Squire for his interest. Samples 
of dextran were generously supphed by Messrs. 
Bengers, Lid, and Messrs Glaxo Laboratories, Lid. 
This work was done durmg the tenure of a grant 
from the Medical Research Council 
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Separation of Flavins by lon-Exchange 
Resins 


FrAviN compounds have been separated from each 
other by usmg a chromatopile!, by usmg various 
kinds of adsorption and partition chromatogrephy?, 
and by chromatography on powdered cellulose*. A 
simpler and easier method using an ion-exchange 
resin 1s described in this communication 

Using an anion-exchange resm, Cohn et al have 
reported the separation of adenosme and adenosine 
mono-, dı- and tri-phosphates*, and that of choline 
and its ester? 

For the separation of flavm compounds by ion 
exchange, several 10n exchangers were examined, and 
the amion-exchange resin, 'Dowex-l' was found 
to be the most suitable 05 gm of the resin of 
100 ~ 150 mesh was placed in a brown-coloured 
glass tube of 8-mm diameter, making a bed of depth 
20 mm After conversion of the resin to salt-type, 
the aqueous solution contammg a mixture of flavm 
compounds was passed through at a flow-rate up to 
2 mil /mn, and the flavms were adsorbed. Free 
riboflavin and flavin mononucleotide used m these 
expermments were chemically synthesized crystals, 
and flavin adenme dinucleotide was prepared from 
hog liver by the method of Warburg and Christian® 
and purified m a chromatopile’. 

The exchanger column was fractionally eluted with 
aqueous salt Solutions at a flow-rate of 2 ml [mun by 
changmg the concentration of the salt m the solvent 
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Fig bed, 'Dowex- 
1 x 4’, 100 ~ 150 mesh, 50 mm ? x 20 


mm , flow-rate, 2 m] /min 


or changing both the concentration and pH of the 
solvent. 

The two fractional elution procedures were as 
follows (1) Change in the concentration of the salt. 
The resm. was washed with 0 06 M borax (pH 8 8), 
and a solution contamung 100y each of riboflavim, 
flavin mononucleotide and flavin adenine dinucleotide 
m 0 05 M borax (pH 8 8) was adsorbed on the resm. 
Riboflavim. was obtamed on elution of the resin with 
0 05 M borax contamung 0 02M sodium chloride, 
flavin mononucleotide with borax solution contaming 
0 1 M sodium chloride and flavm adenme dimucleo- 
tide with borax solution contammg 0 5 M sodium 
chloride 

(2) Change in the concentration of salt and pH 
of the solvent. After the resm has been washed with 
00124 ammonium chloride m 001M ammona 
aqueous solution (pH 8 4), and the solution of 100y 
of each of the flavins dissolved 1n the above-mentioned 
solution was passed through, riboflavin was not 
adsorbed and immediately obtamed as the mutial 
effluent Then, from the flavm mononucleotide and 
flavin adenine dmucleotide adsorbed, the former was 
obtained on elution of the resm with 0 05 M am- 
monium chloride at pH 5 6, and the latter with 
0 1 M sodium chloride m 0 01 M hydrochloric acid at 
pH 20 

In these experiments, flavin compounds were 
identified by paper chromatography’? and the 
quantities present determined by the lumiflavin 
fluorescence method? The results are shown graphic- 
ally m Fig 1 These graphs show that the flavin 
compounds were separated completely from each 
other, and that the methods described can be applied 
for the fractional determmation of the nucleotides 
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of riboflavin and the purification of flavin adenme 
dinucleotide 
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Circular Chromatography of Terpenes on 
Adsorbent Coated Glass 


Tue ‘chromatostrip’ method of Kirchner, Miller 
and Keller! for the separation and identification of 
terpenes and related compounds 1s a useful technique 
in à field where chromatography has been little 
applied The method consists essentially of coatmg 
glass strips with an adsorbent (silicic acid), oven- 
drying and cooling ?n vacuo over potassium hydroxide 
The oil is spotted near one end of the strip, which 1s 
developed by capillary ascent m a stmilar manner 
to paper strips. Spots or zones are located by spraying 
with reagents, one of the most useful bemg concen- 
trated sulphuric acid, with which most components 
of essential oils give characteristic colours. Kirchner 
et al have indieated the usefulness of the method 
for two-dimensional chromatography, and Reitsema? 
has used glass plates on which a number of oils were 
directly compared. 

In this laboratory the method has been adapted 
to the cireular technique first described by Rutter 
and has resulted m better resolution of zones, with 
the added advantage that as many as six ous may 
be conveniently compared on one plate ‘Magnesol’ 
(hydrated magnesium silicate) has given better results 
than silicic acid 

Circular glass plates (53 im. diameter) are coated 
with the adsorbent m a similar manner to that 
desenxibed by Kirchner et al1, except that ‘Magnesol’ 
is used mstead of silicic acid The plates are dried 
for $ hr. at 105° C and cooled for à hr under vacuum 
over potassium hydroxide The plate is then spotted 
at its centre with the oil to be examined, and placed 
adsorbent side down over a 5-m diameter Petri dish 
contauung a few millilitres of solvent. In the centre 
of the-Petri dish a zy-m diamater cotton wick, held 
upright by passing 16 through a hole in a metal sup- 
port, feeds the solvent on to the plate at the o1 spot 
A wooden jig is used for centiing the wick and the 
plate accurately The movement of the solvent can be 
seen through the glass and the position of the solvent 
front 1s marked with a glass pencil on the upper side 
of the plate When measuring Rr values, the ad- 
sorbent is scraped off the glass above the pencil 
marks Rate of development is controlled by the 
diameter of the wick and its degree of contact with 
the plate About thirty mmutes development gives 
good resolution for a radius of 24 m from the pomt 
of contact. 
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The method has proved most useful m comparing 
the essential oils of hybrid Eucalyptus species with 
those of the parent trees 

L H. Bryant 
Division of Wood Technology, 
Forestry Commussion of New South Wales, 
96 Harrington Street, 
Sydney. 
Nov 19 
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Inverted Rhythmic Precipitation 


Many examples of rhythmic precipitation occur 
m geological and biological formations, where the 
separation of the rmgs of precipitate (of copper 
carbonate, calcrum phosphate, etc) decreases with 
the direction of diffusion of flocculatmg solution , 
and these have not generally been considered true 
cases of the Liesegang phenomenon}. The laboratory 
techniques??? that are generally used for the study ot 
rhythmic precipitation «n vitro have always led to 
the typical spacing relation, for Xn +1, the position 
of the (n + 1)th img, 


Xn+1 = (dn — do) = ak? (1) 


where do d, are the distances of the first and 
(n + 1)th rmg from the origm of diffusion*. With 
such techniques, X, always increases geometrically 
with n, as the concentration of coagulating 10m 
gradually decreases along the diffusion path*; When 
the diffusing 10n, on the other hand, acts as a peptazer, 
no precipitation 1s observed 

I have developed a new technique for obtaming 
mverse rhythmic precipitation, simular to that 
observed 1n many natural formations The ammonia- 
peptized sol of an insoluble metal salt dispersed m 
a fluid gelatme suspension 1s coagulated by diffusing 
a mixed solution of acetic acid, together with a third 
peptizing 10n of slower rate of diffusion, mto the set 
gel (cf ref 6) 

The concentration of peptizer 1s greatest at planes 
nearest to the origin of diffusion, and the separation 
of the rmgs now decreases with n. 

The following results have been obtamed with 
0 005 M silver chromate sols peptized by 0 050 N 
ammonia, in 5 per cent dialysed gelatine gels. 1 c c. 
of the mixed solution was diffused mto 15 ce of 
gel contamed in test-tubes, and the precipitation 
observed for six to eight days. Measurements of d 
were made with a cathetometer?. 

Peptizing cation. (1) Precipitation 
with acetic acid plus copper nitrate 
solution Over the range of con- 
centrations, 2.N — 0 5N acetic acid, 
05N —01N cupric ions, silver 
chromate is precipitated as a normal 
series of rings®, followed at the 
plane A (Fig 1), about 2 cm from 
the origin of diffusion (O), by a 
series of rmgs of large silver chrom- 
ate crystals These rmgs become 
closer together along the diffusion 
path, and at a plane B, at distance 
d, from O, a band of flocculated 
precipitate is formed The distance 
(Xn) of the nth rmg from A is 
now given by the relation, 
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Xn = (do — dy) = ak” (2) @-) 
where a and k are constants. d, 1s the distance of 


the nth rmg from O (as m equation (1)) a has now 
a geometrical significance, and 1s equal to AB, the 
separation of the first two rmgs. Values of de, à 
and the spacmg coefficient (k — 1) are given m 
Table 1 


Table 1 INVERSE PRECIPITATION OF M/200 SILVER CHROMATE 

d a k—1 
2 N Acetic acid e i ) 
plus 0 5 N cupric 10ns 42cm 20 cm 0 234 
02 3 i 27 08 0 100 
01N , M 15 «02 <0 020 

N Acetic acid 

plus 0 2.N cupric 10ns fully peptized 1000 
01 i $5 4 0 cm 17 cm 0 450 


(1) Precipitation with acetic acid plus lead nitrate 
solution The usual rmgs of silver chromate first 
formed by the rapidly diffusmg acetic acid are m 
turn gradually changed mto rings of lead chromate 
which form by displacement (unpublished work) 
These latter are then peptized by excess lead 10ns 
After 16 hr, & system of mversely stratified lead 
chromate precipitate appears on a background of 
yellow sol, over the range N — 0 1N acetic acid, 
05N —0LN lead ions 

The rhythmicity 1s not sufficiently clear for 
accurate observations to be made without photo- 
electric instruments 

Peptwwng anion (m) Precipitation with acetic acid 
plus potassrum iodide solution As m (n), the silver 
chromate first formed 1s displaced by rugs of silver 
10dide, which are m turn peptized to form an mversely 
precipitated system of pale yellow silver iodide rings 
os a background of silver iodide sol. For this system, 
also, 


Xn = ak” 
Values of d,, a and (k — 1) are given m Table 2. 


Table 2 INVERSE PRECIPITATION OF M/100 SILVER IODIDE 


d a k—1 
5 N Acetic acid e : ) 
plus 0 5 N 10dide 10ns 6 0 cm 30 cm 0 670 
02N » 3» 46 20 0 462 
015N , » 34 10 0 380 
2N Acetic aad 
plus 0 5 N iodide ions 55 cm 24cm 1 000 
02N , »n 34 15 0 501 
015N ,, » 14 06 0 305 
N Acetic acid 
plus 0 5 N 10dide 10ns 47 cm 17 cm 1 424 
02N , m 29 10 0 825 
015N ,, » 09 04 0 440 


As im. Table J, with increase m the initial con- 
centration (Co) of peptizer, (k — 1), a and d, all 
merease with fall m initial concentration of acetic 
acid, the total extent of diffusion of the coagulant, 
and hence that of the silver chromate precipitation, 
decreases dœ and a thus decrease, but smce more 
free ammonia wil now be present at any plane, the 
spacing coefficients still morease* 

For any mutial acetic acid concentration, (% — 1) 
varies with the value of peptizer concentration, 
according to the relation, 


(k — 1) = A — BC, (3) 


(see Fig 2) 


A ıs the spaemg at mfinite mutial peptizer con- 
centration, and mereases mversely with concentra- 
tion of acetic acid (Cgac) The variation of (k — 1) 
with concentration of acetic acid at constant muitial 
concentration of peptizer, indeed, follows the general 
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relation, obtained. for normal rhythmic precrpitation®, 
(k — 1) = A + B|COnac (4) 


(see Fig 2). 

The above work was carried out at the Department 
of Physical Chemistry, King’s College, London, 
during a period of postgraduate research I wish 
to thank Sir Eric Rideal for his mterest and helpful 
discussion. 

A PAOKTER 
F. W Berk and Co., 
Clay Development Laboratory, 
London Colney, Herts Nov 15 
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5 Wagner, C, J Coll Sec, 5 (1), 85 (1950) 
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Intensity Variation in Sunspots 


In view of the observations of Dr. R. Anantha- 
krishnan! and his 1emark concerning the reality of 
the brightenmg of that part of the penumbra of a 
sunspot which 1s adjacent to the umbra, the attached 
print 1s of mterest 

These photographs were taken on August 11, 1954, 
and are part of a cmé record of & sunspot group 
made between 1415 and 1430 u.r The Ight- 
sensitive material was Eastman 548-GH emulsion 
coated on 16-mm base Exposure was made with 
a Bolex camera, without lens, situated at the focus 
of a 6-m apeiture, 480 m focal length hovizontal * 
refractor No filter was used, so that the spectral 
range recorded is from the ultra-violet cut-off of the 
optical equipment (about 3000 A ) to the lmut of the 
sensitizatzon treatment of the emulsion (about 
5700 A). The frame-rate of the motion-picture 
camera was 8 per sec , so that each strip has a total 
duration of one second, with the time moreasmg 
from left to right m each case The shutter speed 
for each frame was 1/70 sec 

Strip (a) was taken very early in the series and 
shows very httle penumbra and very little brightenmg 
immediately surrounding the umbra Strip (b) was 
exposed about two minutes after (a). This strip shows 





an abnormally bright region surrounding the umbra 
which 18 soon obscured or obliterated by the rapidly 
forming penumbra Strip (c) was exposed about one 
mmute after (b) Here the bightenmg next.to the 
umbra is very much enhanced and appeais to be 
almost the size of the penumbra, which is still well 
developed The brightened area appears to be m 
violent motion. The speed shown by the ‘flare’ m 
frame 5 of (c) 1s of the order of 50,000 km per sec, 
which would seem to prove that this 1s due to excita- 
tion rather than motion of material 

I have been unable to obtain solar noise records 
for 2,700-3,000 Me /s. for the time during which the 
photographs were made Some Ha flare activity 
was noted m this region durmg this time, but, to 
my knowledge, none occurred while the pictures 
were being taken 

This work was supported, in part, by the US. 
Army Signal Corps, under Contract No. DA36-039- 
8c-64524 

Wurm A. MOLER 
ROA Solar Observatory, 
Rocky Pomt, 
New York Nov 1 


1 Nature, 168, 291 (1951) 


Germanium-in Power Station Boiler Plant 


CnAwLEY! has reported the results of a search for 
^ germanrum m the waste products of the major coal- 
burning industries of Britam We have determined 
the quantity of germanium in more than sixty samples 
of dust and deposits taken from various types of 
steam-raisng plant withm the British Electricity 
Authority , the results have not been encouraging 
In bojlers fired with pulverized fuel, nearly all the 
ash from the fuel ıs carmed forward with the flue 
gases, and it 1s therefore unlikely that appreciable 
enrichment of germanium will occur in. the fly-ash. 
Analysis of several samples of fly-ash confirmed that 
the germanium content was very low, and even ash 
which had remained in the plant for some time, for 
example at the base of the chimney, was found to 
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contam only 0 01 per cent When the fuel 1s burned 
in & stoker-fired furnace, however, only a few per 
cent of the total ash in the fuel is carried forward 
and some enrichment due to condensation or ad- 
sorption on the fly-ash might be expected. The 
maxmum concentration found m such ashes was only 
0 015 per cent 
Selective condensation of inorganic constituents of 
the coal causes deposits to be formed m varymg 
quantities throughout the boiler It has been found 
that many of these deposits contam more germanium 
than the coals from which they were derived, but 
in only two, both from the superheater, was the 
germanium content greater than 0 1 per cent, which 
is the munimum concentration hkely to repay re- 
covery The maximum concentration found was 
0 16 per cent Amounts between 0 05 and 01 per 
cent were found in ten out of forty samples of deposit 
taken from various parts of the system, meluding 
the mduced-draught fans. The remamder of the 
deposits contained 0 003-0 05 per cent It appears 
from these figures that deposits from steam-raising 
plant only occasionally contam useful amounts of 
germanium Even then, the quantities of these 
deposits available are usually small, at most, about 
a ton could be recovered with some difficulty from 
one boiler m a year 
If the conditions of combustion and the constituents 
in the coal which affect the release of germanium 
could be determuned, ıt might be possible to forecast 
which boilers were likely to have deposits rich m 
germanium. Experiments are therefore bemg made 
to see whether pyrites and the chlorides of sodium 
and potassium affect the release of germanium during 
the combustion of coal. 
J S Forrest 
A C SMITH 
J M. Warp 
Research Laboratories, ~ 
British Electricity Authority, 
Randall’s Farm Lane, 
Leatherhead 
Feb 25 
1 Crawley, R H A, Nature, 175, 291 (1955) 
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Longitudinal and Screw Vibrations of 
Beams 


RAYLEIGH’s method has been applied recently by 
us to examine the modes of vibration of beams and 
the relationships between the modes One result of 
some interest 1s the mterference with the funda- 
mental modes of two types of oscillation which we 
have called ‘screw vibrations’ These vibratians, 
although simple in nature, are generally ignored, 
perhaps because they have a minimum frequency of 
excitation. 

Travelling waves m a circular cylmder can be 
distinguished, when the wave-length 1s considerably 
greater than the diameter, by the nodal surfaces. or 
the nodes m a normal cross-section. The funda- 
mental modes of oscillation without nodes are the 
longitudmal and torsional modes In addition, there 
are harmonics with nodal cylinders at a distance 
from the axis, and there are vibrations with nodal 
planes which cut the axis (there are other harmonics 
with both types of node) The first and second 
vibrations with nodal planes are the flexural and 
screw vibrations respectively. 

If the z-axis 1s along the axis of the beam, and the 
axes OX, OY are principal axes of inertia of the 
normal cross-section with radn of gyration b, a 
respectively, then the displacements for the two 
serew vibrations from our approximate theory ere 


0 
0 


for long wave-lengths The name ‘screw vibrations’ 
was given since this seemed to describe the motion 
farly well It 1s also clear from (1) that the motion 
can be alternatively described as a squeezing motion, 
where the rod is squeezed first along the a-axis and 
then along the y-axis, and that (1) can be described 


(1) u = Aw sin(kz-wt), v —À y sm(kz-wt), w 
(u) u = Baty em(kz-et), v = Bb*z sm(kz-wt), w 


* Phase velocity, ¢ 


(E/p)" 


(2ufp) 


(qu py 





1 
a 


Wave-number k = 2z/A 


Fig 1 Interference of longifudinal and screw vibrations 
L = longitudinal type, S = screw type (a) Circular or square 
beam , (b) elliptical or rectangular beam 


NATURE 


559 


in the same way if the axes are rotated through 45°. 
For a circular or square beam these two vibrations 
are identical, but they are not for a rectangular or 
ell:ptical beam 

The importance of these vibrations hes m the fact 
that they mterfere with the longitudinal and torsional 
vibrations. In our approximate theory, as shown in 
Fig 1, the dispersion curve of a circular cylinder for 
the longitudmal vibration cuts that for the screw 
vibration (1), when the phase velocity is 4/2 times 
the shear-wave velocity Bemg of the same sym- 
metry, the two mterfere for a rectangular or elliptical 
cylinder. The result is that the fundamental mode, 
beheved to be longitudmal, changes its character 
from longitudinal to screw as the wave-length passes 
through a value equal to the diameter of the beam, 
and the excited mode changes from screw to longi- 
tudinal These conclusions have now been verified 
by exact calculations They seem to be the first true 
example m this field of coupling between oscillations, 
the coupling constant bemg a shape parameter 

Evidence that this transition actually takes place 
1s at the moment lmuted, but ıt should be easy to 
verify It certamly agrees well with the observations 
of Morse! who, trying to excite longitudinal vibrations, 
found ıt much easier to obtam the higher branch at 
high frequencies. Also Mr. A. B. Lewis, m the Physics 
Department of this College, has been observing 
longitudinal vibrations using lycopodimm powder and 
has found m one or two cases that the powder, instead 
of bemg distributed in rmgs about the axis of his 
cylinder, has lain m spirals at some places 

The second screw vibration (n) mterferes m the 
same way with the torsional oscillation The approxi- 
mate theory gives the mterference without an actual 
intersection of the curves, but this mtersection has 
since been found by Mr A Green, of this Depart- 
ment, in the course of some exact calculations of the 
torsional oscillations of non-circular beams 

In view of the simple form of the oscillation, i6 
should be possible to devise an elementary or 
engimeermg theory of the screw oscillation; but this 
has not yet been done. 


G. J. KxNcR 


Department of Applied Mathematics, 
University College of Wales, 
Aberystwyth 
Dec 2 


! Morse, R W, J Acous Sar Amer 20 833 (1948) 


An Interferometer for ‘Straightness’ 
Measurement 


Iv ıs sometimes required ın engineermg practice 
to measure the flatness of a surface, such as that of 
a surface plate, with considerable accuracy. A similar 
problem arses m checking the straightness of a mech- 
anical motion, such as that of a lathe cuttmg-tool 
To perform such a measurement with sufficient 
accuracy is not easy if the dimensions are too large 
to allow of an optical flat being used as a reference 
surface 

An interferometei has been constructed which 
enables such measurements to be made The optical 
system, shown in Fig 1, ıs based on two identical 
concave mirrors, separated by their common radius 
of curvature, so that the centre of curvature of each 
hes m the face of the other. The reference ‘straight’ 
is then defined by the lme jommg the two centres 


* 
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Wollaston Analyser 


pram 








Telescope 


Fig 1 Optical system of ‘straightness mterferometer’ 


of curvature Light enters through a small hole m 
one muror, and proceeds along the axis until it 
strikes a beam-splittmg device, which may con- 
veniently be a Wollaston prism It 1s thereby divided 
into two beams which, after successive reflexion at 
the two mirrors, converge on to the prism once more. 
It is easy to show that this 1s the case for any axial 
position of the prism Hach beam is then refracted 
once more, and the two beams pass through a hole 
m the second mirror m a direction parallel with the 
&xis and with each other, but separated by a small 
amount 

If the origmal beam be polarized at 45° to the 
principal directions of the prism, and an analyser 
placed m the beam upon its emergence from the 
system, mterference fringes will be observed m the 
focal plane of a telescope These frmges will move 
if the Wollaston prism be displaced at right angles to 
the axis in the plane of the diagram, but will not move 
for a displacement m any other dnection. If the 
angle made by each beam with the axis be a, and the 
wave-length be à, the displacement of the prism for 
a motion of one fringe of the fringe system will be 
Af(4 sina) 

In use, the prism may be mounted on a moving 
member of which 16 1s desired to check the straightness 
of path, or suitably attached to a stylus which moves 
over the surface to be exammed The motion of 
the frmges then mdicates the deviation of its path 
from the hne of centres of the mirrors 

It is convenient to introduce a compensator to 
return the central white frmge to a fiducial mark 
in the eyepiece at each measurmg pomt The devia- 
tions are then read from a scale on the compensator 

An experimental model, using mirrors 3 m m 
diameter and 20 m apart, with a pnsm giving an 
angle « of about 0 06, gives a sensitivity of about 
0 00008 in per fringe, allowmg a reading accuracy, 
if the compensator be set to one-tenth of a frmge, 
of about 8 micro-mches It 1s found that successive 
runs are repeatable to about this figure. 

The spherical aberration mtroduced by the two 
moirrors 1s not negligible but, because of the sym- 
metry of the system, 16 does not give rise to any error. 


J Dyson 


Research Laboratory, 
Associated Electrical Industiies, Ltd., 
Aldermaston Court, 
Aldermaston, Berkshue 
Nov 24. 


Effect of Time of Embryo Formation on 
Quantitative Characters in Drosophila 


Iw prelmunary studies on the causes of variability 
m pure hnes of Drosophila melanogaster, using the 
quantitative character of sternopleural cheta number, 
it was noted that a relationship existed between 
chæta number and time of hatchmg This could 
have been due entirely to changes taking place 
m the culture mediab?, but experments have 
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now shown that some part of this variability 1s 
already determined before the eggs are laid and is, 
furthermore, mheiited 

Pairs of fhes taken from the Samarkand hne, which 
has been sib-mated for more than three hundred 
generations, were transferred at 12-hr intervals 
through a relay of sıx tubes to remove effects of 
stalmg media The curve obtamed on summung the 
results of several experiments iepeated at different 
tumes (‘Samarkand relay’, Fig 1) differs from the 
type of curve produced when no relay 1s employed, 
but may be related to the changes found by Robertson 
and Sang? to occur m the physiological activity of 
the female with advanemg age. On taking several 
pairs of fhes at 12-hr intervals from an ordmary 
culture tube, and maintamung separate lines for three 
generations by mating flies from the respective hatch- 
ing periods, the combined family means curve 
(‘Samarkand time selection’, Fig 1) was found to be 
closely correlated with that of the ‘Samarkand relay’ 
From this 1 appears that the variability determmed 
prior to egg-laymg ıs inherited, but, as one might 
expect, the response to environmental effects m the 
tube ıs nob Hence selection within an mbred hne 
18 possible. 

The curve may be altered by takmg parents, or 
grandparents m the first mstance, from different 
hatchmg periods If, therefore, parents are taken 
at random m rephcating expermenis of this nature, 
seemingly inconsistent results may be obtained, 
thereby leading to a conclusion of random variation. 
Oregon, a more prolific and long-lived inbred lme, 
gives the same type of curve, but it 1s mteresting 
to note that the curve 1s more pronounced and drawn 
out over the longer life-span On this account alone 
Oregon must be considered a more variable line. 

Under certain summations, cheta number shows's. 
negative correlation with the number of flies hatch- 
ing, but the relation 1s not complete and in some 
cases 1t may be positive Should this be substantiated 
by further experiments, then ıt would appear that 
factors (presumably cytoplasmic) responsible can 
segregate mdependently of each other 

Age of parents has been shown to mfluence the 
character of the offspring m a number of organisms, 
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Fig 1 Samarkand relay, 
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and recently Mather*, i» reviewmg a symposium‘ 
on the subject, directs attention to the significance 
of those findings. Some further points of mmediate 
nterest follow. (1) A large part of the vanabiliy 
n at least two inbred hnes of Drosophila, generally 
ascribed to residual heterozygosity or uncontrollable 
mnvironmenial variation, 1s governed by the time 
of embryo formation In common with the lower 
ganisms, Lemna*, Phalodrina? and Aspergillus’, there 
S here an extra-chromosomal mechanism of mhertt- 
ince (n) Greater emphasis must be placed on good 
sampling technique m taking flies for exammation 
or mating Taking flies from a set period 1s not 
advisable, since the tume-effect not only varies wish 
anes but also shows some interaction with genera- 
bons (ni) The use of an mbred control for removing 
some of the environmental variability from selection 
limes may increase therr variability, smce 1f the controls 
(c) and selection hnes (s) are independent, or Ve > 
2W.s, then Ves > Vs. (iv) Stability of genotype, m tho 
sense that 16 1s normally applied, cannot be considered 
a complete mterpretation of the relative variability 
of mbred lines and their crosses It remauns of can- 
xderable interest to assess how much may be 
apportioned to this 


ALAN DURRANT 


Department of Agricultural Botany, 
University College of Wales, 
Aberystwyth. 

Nov. 23 
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The Covering Reaction in a Tropical Sea 
Urchin 


Ir has long been known that certam Ittoral 
echmoids habitually cover the parts of ther body 
that are exposed to light by fragments taken from 
their surroundmgs Some have mterpreted this as a 
concealing reaction, or, in part at least, as a response 
to strong light, or as a defence agamst desiccation 
and temperature extremes resultmg from exposure 
at low tide, others remamed non-committal Lyt- 
echenus variegatus (Lamarck) shows the response in 
striking fashion! and, 1n Jamaica, m habitats where 
ib 1s never exposed by tides The response has been 
examined m these laboratories 

The individuals found m Jamaica differ noticeably 
in. the depth of the green colour of the test and spmes, 
pale and dark forms bemg present m about equal 
numbers ın the populations I have examined Both 
avoid strong light (especially the pale forms), either 
by seeking shade or by covermg themselves with 
opaque fragments, if the shade or the material 
available for cover is scanty, both methods are 
employed Naked forms transferred from shade to 
sunlight may begm to cover themselves ın about two 
munutes and complete the process in about five 
minutes In mtense sunlight, the process is continued 
until the urchin 1s buried in the hole excavated by 
the removal of stones, shells, etc , used to form the 
cover. 
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The response has been ascribed to the activities of 
tube feet and pedicellariex*, but I find no evidence 
of the latte: takmg part, each fragment bemg pulled 
down firmly against the tips of the spmes by the tube 
feet attached to ıt. The number of tube feet mvolved 
depends on the weight of the object held, and 1f 16 18 
slightly displaced, additional tube feet are brought 
mto play to hold ıt These co-ordmated actions are 
still performed when the areas moludmg the peristome 
or the periproct, and the lantern, together with all 
nerve elements associated with them, have been 
removed 

Light is a significant factor, smce when it 18 
directional, opaque objects ate held against the source, 
and if the position of the latter 1s altered, the shadmg 
objects are moved accordingly. A shadow cast on 
the aboral or ambital regions produces a brief and 
rapid shortening of some tube feet, which then extend 
more slowly toward the shadmg object, adhere to 1t 
and hold ıb in the hght path 

The covering is shed slowly and to varying degrees 
as the light intensity 1s reduced In total darkness, a 
complete covering may be shed im 70 mm -3 hr , but 
in some cases, one or two stones have been retamed 
for as long as 19 hr When hght 1s re-admitted, the 
covermg is picked up agam with a speed which 
depends on the hght intensity, the tıme the urchin 
has remamed in darkness and its depth of colour 
(pale individuals covering themselves more quickly 
and more completely than dark ones) 

A process of physiological adaptation may occur ; 
urchins which have been compelled to remam un- 
covered in strong light cease to show the response, 
but may show ıt again after a sojourn ın darkness. 

The importance of light is shown by the effect 
of dyes such as eosm Y, bengal rose and neutral red, 
which, when dissolved m sea water or celomic flud 
and injected into the perivisceral ccelom, photo- 
sensitize urchins so that they cover themselves m 
relatively dim light ‘The effect appears m 2~20 hr. 
and persists for four to seven days. 

The work 1s bemg continued and will be published 
in full elsewhere 

N. Minorr 
Department of Zoology, 
University College of the West Indies, 
Jamaica. 
Nov. 16. 
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Breeding Systems and Compatibility in. 
Glyceria 


A LIMITATION of gene exchange by mcompatibility 


between segments of an outbreeding species-popula- _ 


tion is of primary importance m miucro-evolution}, 
and few cases have hitherto been reported in the 
Gramineae Some results of a study of the species 
Glycerta fantans and Glycera plicata may therefore 
be of mterest 

From both species, five widely separated local 
populations, each distinguished by mmor morpho- 
logical characters, were selected for intensive bio- 
systematic mvestigation Seed samples were collected 
by a suitable method’, and the progeny grown in the 
experimental garden All the plants had the somatic 
chromosome number 2n = 40 usual in these species?»*. 
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Table 1 BREEDING SYSTEMS AND COMPATIBILITY IN Glycera 
vip -= a2 Saas 
G füntans Q pleata 
Crosses Crosses Crosses Crosses 
i Seifed Open withm between Selfed Open within between 
pollinated* populations populations polhnated* populations* populations 
Heavyt | Inghtt | Heavy | Inght | Heavy | Light | Heavy | Light | Heavy | Light | Heavy Tight Heavy | Light | Heavy | Light 
Mean seed 
set (per 
cent) 27 46 67 19 62 16 12 25 6 84 4 76 12 75 9 
Range (per 
cent) 8-58 | 18-07 | 65-71 | 6-23 | 51-75 |12-18| 0-9 | 0-10 | 69-07 | 4-9 | 81-86 | 2-6 | 68-81 | 7-17 | 70-81 | 6-12 
Mean seed 
viability 
(per cent) 
(Heavy + 
light) 54 88 54 17 92 88 95 86 
Range (per 
cent) 2-90 87-80 50-58 0-21 82-100 65-97 90-100 80-95 





* Data from two populations only t Heavy seed grains of 


Tests were carried out to determme self- and cross- 
compatibility withm and between populations. Hand 
emasculation followed by ‘automatic pollmation’ was 
adopted m making crosses> Compatibility was 
assessed on the basis of seed-set and viability 

A varying degree of self-mcompatibility from plant 
to plant ıs characteristic of outbreeding grasses* 
Comparmg the results obtamed from selfing with 
those from uncontrolled outcrossmg (Table 1), 1$ can 
be seen that G. fluitans plants are to various extents 
self-mcompatible This 13 shown by the low per- 
centage of heavy seed obtamed on selfing. Seed 
viability is related to degree of self-mcompatibility, 
germination bemg poorest in the most self-sterile 
plants. G pheata plants are by contrast highly self- 
compatible 

Observations were made of behaviour at anthesis. 
In G flutans the florets opened briefly and the large 
pendulous anthers were fully exserted on long fila- 
ments prior to dehiscence, which occurred before the 
stigmas were fully expanded. The florets of G plicata 
stood open, and the small anthers were borne out 
on rather stiff filaments, dehiscng above the fully 
expanded stigmas. These facts strongly suggest that 
G. flustans 18 & predommantly outbreeding species, 
and G plicata generally mbreeding In the latter 
species, though pollination is required for seed setting, 
apomixis may occur to some extent. 

The results of controlled hybridization mdicate 
that, m G. plicata, plants derived both from the same 
and different populations are highly cross-compatible 
By contrast, m G flustans the results of mtra- and 
inter-population erosses differ markedly 

Seed set in mtra-population crosses (62 per cent 
heavy seed) about equalled that obtamed on out- 
crossing (67 per cent heavy seed), there was, how- 
ever, some reduction in viability, 54 per cent as 
against 88 per cent on outcrossing. 

In mter-population crosses, few or no seeds were 
set (1 2 per cent heavy seed) and the viability of these 
was poor (1 7 per cent) 

This suggests that a degree of mcompatibility 
exists between parts of the G flustans species-popula- 
tion, sufficient to lmut or prevent gene-exchange In 
both species the local populations sampled were 
distmet morphologically and perhaps equally well 
isolated from the muicro-evolutionary pomt of view 
Incompatibility occurs in G fluitans, but 1s apparently 
absent from G. plicaia, and this is probably related 
to the breeding systems of these species’ 

This work forms part of a biosystematic study of 
the British species of Sect. Euglyceria carried out 








full size tight seed grains less than two-thirds full size 


at the University College of Leicester, the results of 
which will be grven m full elsewhere. 
MARTON BORERILL 
Grass Breeding Section, 
Welsh Plant Breeding Station, 
Aberystwyth. 
Nov 29 
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Arginase in Elasmobranch Muscle 


Hunter and Dauphmee! demonstrated the presence 
of arginase m the voluntary muscle of the dogfish 
(Squalus sucklw) and also possibly ın the muscle of 
the herrmg In the course of another mvestigation, 
it has now been observed that this 1s not true of 
other elasmobranchs, since no argmase activity was 
found in the skeletal muscle of the common skate 
(Raja baits), thornback skate (E clavata) or cuckoo 
ray (R cwcularis) usmg the conditions of determina- 
tion of Van Slyke and Archibald? with the colori- 
metric procedure of Engel and Engel. Activity was, 
however, observed in both the ordmary ‘white’. 
skeletal muscle (0 3 argmase units*/mgm extract 
nitrogen) and ‘red’ lateral-band muscle (0 75 argmase 
units/mgm. extract nitrogen) of the lesser-spotted 
dogfish (Scyliorhinus caniwulus) (cf the observations 
of Matsuura et al* on several non-elasmobranch 
species of fish), 

It seems that for the rays, at least, the extra- 
hepatic regulation of urea which appears to occur 
in elasmobranchs cannot take place m the muscle, 
even though this tissue is rich in urea 

J J. Connu 
Torry Research Station 
(Food Investigation. Organization, 
Department of Scientific and Industrial Research), 
Aberdeen. 
Dec. 2 


1 Hunter, A, and Dauphinee, J A, Proc Roy Soc, B, 97, 227 (1924) ° 

2 van Slyke, D D, and Archibald, R M, J Bwl Chem, 165, 293 
1946) 

* Engel, M G, and Engel, F L, J Bol Chem, 167, 535 (1946) 


4 Matsuura, F, Baba, H J, and Mon, T, Bull Jap Soc Ser Fish, 
19, 893 (1953) 
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FORTHCOMING EVENTS 


Monday, March 28 


ROYAL SOCIETY oF ARTS (at John Adam Street, Adelphi, London, 
WO02) at 6 pm—Major P L Teed "Fatigue"  (Fmal Cantor 
Lecture on “The Mechanical Properties of Metals” ) 


Tuesday, March 29 


ASLIB (at the Kingsley Hotel, Bloomsbury Way, London, W C 1), 
at 230 p m —Conference on “The Information Officer 1n Industry” 


Tuesday, March 29—Thursday, March 31 


SoorETY OF CHEMICAL INDUSTRY, NORTHERN IRELAND SEOTION 
AND FooD GROUP (in the Department of Geology, Queen's University, 
Elmwood Avenue, Belfast)—Joint Symposium on “Bacon”, 


Wednesday, March 30 


OnmEkMIOAL SOCIETY (at the Royal Institution, Albemarle Street, 
London, W 1), at 10 80 a m —Symposium on “Peptide Chemistry” 


ROYAL SOCIETY or ARTS (at John Adam Street, Adelphi, London, 
W C2), at 230 pm —Sir Robert H Davis “Recent Developments 
in Deep Sea Diving" 


PHYSICAL SOCIETY, COLOUR Group (at the Royal Photographic 
Society, 16 Princes Gate, Kensington, London, $ W 7), at 8 15 p.m — 
Annual General Meeting 830pm-—Dr L € Thomson ‘The Part 
Played by Electrophysiology in the Investigation of Visual Mech- 
amsms" (Chairman’s Address) 


SOCIETY OF CHEMICAL INDUSTRY, CORROSION GROUP (in the Con- 
vocation Hall of Church House, Westminster, London, S W 1), at 
630pm-—Mr F L Laque “Attention to Corrosion m the US A ” 


ROYAL INSTITUTE OF CHEMISTRY (join meeting with the CHELSEA 
POLYTECHNIC CHEMICAL SOCIETY, at the Chelsea Polytechnic, Manresa 
Road, London, S W 3), at 7 pm —Mr F V Davis “Man-made 
Textile Fibres” 


Wednesday, March 30—Friday, April | 


INSTITUTE OF PHYSIOS, X-RAY ANALYSIS GROUP (at the University 
of Bristol, H H Wills Physical Laboratory, Royal Fort, Bristol 8)— 
Spring Conference 


Thursday, March 31 


CHEMICAL SOCIETY (at the Royal Institution, Albemarle Street, 
London, W 1) at 11 am —Dr Gunnar Randers (Norway) “The 
Outlook for Industrial Atomic Energy in Europe" 


INSTITUTE OF REFRIGERATION (at the Institution of Mechanical 
Engineers, 1 Birdcage Walk, Westnunster, London, S W 1), at 5 30 p m 
no on “Modern Trends 1n the Storage of Fruit and Vege- 

es” 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Landon, 
y C x a 530 pm—Mr E W Goldmg “Electrical Energy from 
e Wind" 


ROYAL AERONAUTICAL Socrery (at 4 Hamilton Place, London, 
Wi), at 7 pm—Mr T D Weatherhead “Application of Aenal 
Survey to the Economic Development of a Country” 


Thursday, March 3!—Friday, April I 


SOCIETY OF CHEMICAL INDUSTRY, CORROSION GROUP (at the Institu- 
tion of Civil Engineers, Great George Street, London, S W.1), at 
9 30 am —Symposium on “The Protection of Structural Steel” 


Thursday, March 3]—Saturday, April 2 


PHYSIOAL Society (at the Atomic Energy Research Establishment, 
Harwell)—Spring Meeting—‘‘Neutron Physics and Energy Levels” 


Friday, April | 


ASSOCIATION OF APPLIED BIOLOGISTS (mn the Mining Lecture 
Theatre, Imperial College of Science and Technology, Prince Consort 
Road, London, S W 7), at 215 pm —Annual General Meeting, 
followed by Prof W Brown, FRS “The Physiology of Parasitism 
of Plants" (Presidential Address) 


Friday, April I—Sunday, April 3 


ASLIB AERONAUTICAL GROUP (at the College of Aeronautics, Cran- 
field, Bletchley, Bucks)—Fourth Annual Conference 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned 

LECTURER or SENIOR LECTURER IN MATHEMATIOS, and 2 LECTURER 
or SENIOR LECTURER IN SCIENCE, at the Royal Military Academy, 
Sandhurst—The Secretary, Civi] Service Commussion, Burlington 
Gardens, London, W 1, quoting 4434/55 (March 31) 

METALLURGISTS (with a university degree or equivalent qualification 
in metallurgy, and preferably with experience in the behaviour of 
metals at high temperatures) ın the Research Laboratories, British 
Electricity Authority, Leatherhead—Durector of Establishments, 
BEA, Winsley Street, London, W 1, quoting AE 579 (March 31) 
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RrocHEMIST (non-medical) IN THE DEPARTMENT OF CHEMICAL 
Gu OUT The Secretary, Royal Free Hospital, London, W C1 

pr 

SENIOR LEOTURER (with special qualifications in inorganic and 
analytical chemistry) IN CHEMISTRY, a TEACHER OF CHEMISTRY, 
a TEACHER OF SOIENOE, and a TEACHER OF MaTHEMATIOS—The 
Principal, College of Technology, Belfast, N Ireland (Apri 1) 

ASSISTANT LECTURER or LECTURER IN_THE DEPARTMENT OF 
ZoonocY-—The Registrar, The University, Liverpool (April 2) 

ORGANIO CHEMIST (preferably with experience in the structural 
chemistry of natural products), to assist in the mvestigation of the 
structure of certain hormone-like substances of plant origin—The 
Secretary, National Institute for Research in Dairymg, Shuinfield, 
Reading, Gens, 55/5 (April 2) 

SENIOR LEOTURER (with at least an honours degree in metallurgy 
of a British university or equivalent, together with substantial ex- 
penence in research or industry) IN THE DEPARTMENT OF METALLURGY, 
to be responsible for teaching advanced physical metallurgy to honours 
BSe (metallurgy) and AIM standards, and to participate in the 

ostgraduate and research work of the Department—The Registrar, 

lege of Technology, Suffolk Street, Birmmgham 1 (April 2) 

LECTURER IN MECHANICAL ENGINEERING, at the College of Tech- 
nology and Commerce, Cardiff—The Director of Education, City Hall, 
Cardiff (April 5) 

PRINCIPAL LECTURER or SENIOR LECTURER IN RADAR AND TELE- 
COMMUNICATIONS OR ELECTRONIC INSTRUMENTATION, à LECTURER 
IN MECHANICAL ENGINEERING, & LECTURER IN ELECTRONICS at 
the Royal Miltary College of Science, Shrivenham—The Civil Service 
Commission, Scientific Branch, 30 Old Burlmgton Street, London, 
W 1, quoting S 4439/55 (April 7) 

ASSISTANT VETERINARY INVESTIGATION OFFICER (Member of the 
Royal College of Veterinary Surgeons, and with experience of general 
vetermary practice among farm animals, and preferably with laboratory 
expenence)—'The Secretary, West of Scotland Agricultural College, 
6 Blythswood Square, Glasgow, C 2 (April 9) 

EXPERIMENTAL OFFICERS and ASSISTANT EXPERIMENTAL OFFICERS 
(with at least H S © (science) or equivalent) at the Ministry of Supply 
National Gas Turbine Establishment, near Farnborough, Hants, for 
problems of combustion, heat transfer, aerodynamics, projects and 
performance instrumentation, and application of electronics in gas 
turbine research—The Minstry of Labour and National Service, 
Technical and Scientific Register (K), 26 King Street, London, S W 1, 
quoting C 146/5A (April 9) 

LECTURER (preferably with research experience in polymer science) 
IN CHEMIstRY—The Registrar, The University, Manchester (April 9) 

LECTURER (with experience 1n electron microscopy) IN BIOPHYSICS 
-—Ihe Registrar, The University, Manchester 18 (Apni 11) 

LECTURER (with a good degree 1n engineermg and some industrial 
experience, and preferably some experience in engineering design) 
IN THE DEPARTMENT OF MECHANICAL ENGINEERING—The Registrar, 
The University, Liverpool (April 13) 

CHAIR OF ANATOMY at the University College of Khartoum, Sudan 
-—The Secretary, Inter-University Council, 1 Gordon Square, London, 
W C1 (Apnl 15) 

LECTURER IN EXPERIMENTAL PHYSICS,  LEOTURERS (2) IN 
ELECTRONICS , ASSISTANTS IN EXPERIMENTAL PHYSICS, THEORETIOAL 
Puysics, and ELEOIRONIOS, and a LECTURER IN AGRICULTURE— 
The Secretary, The University, Aberdeen (April 15) 

Director (with veterinary qualifications and preferably a good 
degree in science) OF THE ANIMAL HEALTH TRUST FARM LIVESTOCK 
RESEARCH STATION, Stock, Essex—The Scientific Director, Animal 
Health Trust, 14 Ashley Place, Westminster, London, S W 1 (April 18) 

PHYSICISTS or MECHANICAL ENGINEERS (with a good honours degree 
in physics or mechanical engineering, considerable experience in 
research, and with scientific originality and initiative), with the 
National Coal Board, Isleworth, Middlesex, to lead teams being formed 
for the investigation of the technical processes of coal winning—The 
National Coal Board, Establishments (Personnel), Hobart House, 
Grosvenor Place, London, $ W 1, quoting TT/943 (April 18) 

- LECTURER or ASSISTANT LECTURER (with a special interest 1n organic 
remy IN CHEXMISTRY— The Registrar, The University, Sheffield 
pr 

ASSISTANT LECTURER IN MATHEMATICS—The Registrar, The Uni- 
versity, Hull (April 25) 

OnEMIST (with an honours degree in chemistry (biochemistry or 
agricultural chemistry) of a British university, and some research 
experience)—The Director, Tea Research Institute of East Africa, P O 
Box 91, Kericho, Kenya (April 30) 

LECTURER (Grade I) IN CHEMICAL ENGINEERING, at the University 
of Queensland, Austraha—The Secretary, Association of Universities 
ef ae Commonwealth, 5 Gordon Square, London, WC1 
‘Apri 

LECTURERS IN EXPERIMENTAL or THEORETICAL PHYSICS—Ihe 
Secretary of University Court, The University, Glasgow (April 30) 

ASSISTANT LECTURER IN Puysics—The Registrar, University 
College of North Staffordshire, Keele, Staffs (May 1) 

SENIOR LECTURER IN PLANT TAXONOMY, at the University of Cape 
Town, South Africa—The Secretary, Association of Universities of 
the British Commonwealth, 5 Gordon Square, London, W C 1 (May 10) 

ASSISTANT, Grade “B” (with graduate or ARIC qualifications) 
IN CuExisTRY—The Principal, Technical College, Queen Street South, 
Huddersfleld 

ASSISTANT LECTURER (with special interests in plant pathology) 
IN AGRICULTURAL Botany——The Bursar, Royal Agricultural College, 
Cirencester S 

ASSISTANT TECHNICAL SECRETARY (male or female) (with a general 
science degree or equivalent qualification, and preferably with ex- 
perience in metallurgical analysis, metallography or physical testing) 
IN THE METALLURGY DIVISION at the Association’s London offices— 
The Personnel Officer, British Iron and Steel Research Association, 
11 Park Lane, London, W 1, quoting "Assistant Technical Secretary” 

GRADUATE (with an honours degree in chemistry or metallurgy) 
to undertake research m the methods of preventing corrosion of iron 
and steel--The Personnel Officer, British Iron and Steel Research 
Association, 11 Park Lane, London, W 1, quoting “Corrosion” 
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HEAD (with appropriate academic and industrial qualifications) of 
THE DEPARTMENT OP CHEMISTRY AND BIOLOGY, College of Technology 
and Commerce, Cardiff—The Director of Education, City Hall, Cardiff 

LABORATORY TEOHNIOIAN (with some knowledge of chemistry and 
experience in general workshop practice) whose mam duties will be 
to take charge of Metallurgical Stores, and to prepare samples for 
laboratory classes—The Registrar, The University, Nottingham 

LABORATORY TECHNICIAN (with general and chemical laboratory 
experience, and preferably some botanical experience)—Professor of 
Botany, The University, Edgbaston, Birmingham 15 

LECTURER (with a good honours degree m metallurgy and preferably 
n canoe) IN METALLURGY—The Registrar, The University, 

ingham 

LECTURERS (2) IN MATHEMATIOS—TIhe Secretary, Royal Technical 
College, Glasgow 

SENIOR LEOTURER (specializing in stratigraphy-palmontology) IN 
GHoLOGy—The Dean, College of Arts and Science, Baghdad, Iraq 

CHAIR OF PHYSICS, and CHAIR OY GENERAL CHEMISTRY, at the 
Royal College of Medicme, Baghdad, Irag——The Director, Personnel 
Department, The British Council, 65 Davies Street, London, W 1 


REPORTS and other PUBLICATIONS 


(not included vn the monthly Books Supplement) 
Great Britain and Ireland 


Philosophical Transactions of the Royal Society of London Series 
A Mathematical and Physical Sciences No 929, Vol 247 (28 
December 1954) Two-Dimensional Theory of Elasticity for Finite 
Deformations By J E Adkins, A E Green and G OC Nicholas 
Pp 279-306 8s 6d No 930, Vol 247 (28 December 1954) The 
Asymptotic Solution of Linear Differential Equations of the Second 
Order for Large Values of a Parameter By F W J Olver The 
Asymptotic Expansion of Bessel Functions of Large Order By F W J 
Olver Pp 307-868 19s (London Royal Society, 1954 ) [3112 

Papers of the Royal Commussion on Population Vol 6 The 
Trend and Pattern of Fertility in Great Britam—a Report on the 
Family Census of 1946 By D V Glass and E Grebenik Part 1 
Report Pp in--306 Part 2 Tables Pp ıv+253 (London 
HM Stationery Office, 1954) 70s net the two parts [311 

Institution of Gas Engineers Publication No 450 Origins and 
Development of Gas for Industrial Purposes By Dr Alexander 
Fleck (Murdoch Memorial Lecture) Pp 26 Publication 452 
15th Report of the Chairman's Techmeal Committee, 1953-54 Pp 16 
Publication No 453 Sixth Arthur Duckham Research Fellowship 
Report, 1953-54 Lummous Flame Radiation m a Smallscale Oil- 
fired Furnace By E P Hotchen Pp 54 Publication 454 — 31st 
Report of the Gas Education Committee, 1953-54 Pp 29  Pubhca- 
tion 457 The Production of Town Gas by the Catalytic Gasification 
of Petroleum Ols 2 The Development and Operation of a Com- 
mercial Plant By H StamerandJ B McKean Pp 30 Publication 
4: Disposal of Products of Combustion from Gas Apphances 
By A R Bennett and H Reichert Pp 37 (London Institution d 


Gas Engineers, 1954 ) 
Federation of British Industries Public School and Grammar 
(London Federation of British 


School boys ım Industry Pp 12 
Industries, 1954) 1s [31 
Ministry of Food Food Standards Committee Report on Colouring 
Matters, Recommendations relating to the Use of Colouring Matters 
m Foods Pp 27 (London H M Stationery Office, 1954 ) 1s net [81 
Modern Storage Equipment and Methods for Special Materials 
im Libraries By Robert L Colison Pp 32 (London R L 
Collison, 7À, Worsley Road, N W 3, 1955) 2s 0d [31 
Proceedings of the Royal Insh Academy Vol 56, Section A, 
No 5 Production and Annihilation of Negative Protons—3 By the 
Rev James McConnell Pp 45-66 3s 6d Vol 56, Section B, 
No 4 Records from some Irish Lakes Part1 Mollusca, Gammarus, 
Asellus, Ephemeroptera, and Heteroptera Part 2 Phytoplankton 
By T T MacanandJ W G Lund Pp 135-158 4s Vol 56, Section 
B, No 5 ‘The Geology of the Northern End of the Leinster 
Granite Parti Internal Structural Features By J © Brindley 
Pp 159-190--plates 5-7 4s 6d (Dublin Hodges, Figgis and Co, 
Ltd , 1954 ) 31 
Federation of British Industries Fuel Economy Review, 1955 
Pp 100 (London Federation of British Industries, 1955) 5s [31 
Hull Bulletins of Marine Ecology Vol 3, No 24 Continuous 
Plankton Records The Young Fish and Fish Eggs, 1932-39 and 
1940-49 By Dr G T D Henderson Pp 215-252--plates 20-27 
12s 6d Bulletins of Marie Ecology (formerly Hull Bulletins of 
Marme Ecology) Vol 4, Nos 27 and 28  Con&mnuous Plankton 
Records The Distribution of Lamellibranch Larve in the North 
Sea, 1950-51 By Dr © B Rees The Distribution of Echinoderm 
and Other Larvæ in the North Sea By Dr © B Rees Pp 21-67+ 
plates 7-12 12s (Edinburgh Scottish Marine Biological Associa- 
tion, 1954 ) 31 
Philosophical Transactions of the Royal Society of London Series 
B Biological Sciences No 654, Vol 288 (31 December 1954) 
Observations on the Cytology and Taxonomy of the Pteridophyte 
Flora of Ceylon By Irene Mantonand W A Sledge Pp 127-186+ 
plates 3-14 40s No 655, Vol 238 (81 December 1954) Sensitivity 
to Light and the Reactions to Changes in Light Intensity of the 
Echinoid Diadema antdlarum Philipp. By N Milott Pp 187-2204- 
plates 15 and 10 14s (London Royal Society, 1954) [31 
Observations Made at the Royal Observatory, Greenwich, m the 
year 1939, ım Astronomy, Magnetism and Meteorology, under the 
direction of Sir H Spencer Jones Pp vu+405+12 plates (London 
HM Stationery Office, 1953) 90s net [31 
Building Research Station Digest No 72 Questions and Answers, 
with further Notes on Emulsion Paints Pp 4 (London HM 
Stationery Office, 1954.) 3d net [71 
Electricity for Industry ' Evidence on ths Working of the Electricity 
Supply Industry, 26 October 1954 Pp 10 (London Tederation of 
British Industries, 1954) 1s [71 


NATURE 


voL 175 


March 26, 1955 


Other Countries 

Hong Kong University Fisheries Journal No 1 (December 1954) 
ay te plates (Hong Kong Hong Kong University Tren, 

Canada Department of Northern Affairs and National Resources 
National Museum of Canada Bulletin No 132 Annual Report of the 
National Museum of Canada for the fiscal year 1952-53 Pp 1v+313 
(18 plates). (Ottawa Queen's Printer, 1954) 1 50 dollars [3112 

Enghsh Version of Introduction and Remarks from the Fifth 
Supplement to the First Edition of the General Catalogue of Vanable 
Stars (by B V Kukarkin, P P Parenago, Yu I Efremov and P N 
Kholopov, Moscow, 1953), contaimung information about 70 Variable 
Stars which were newly named durmg 1958, and also more precise 
information about 324 previously named Vanable Stars, and from 
the Sixth Supplement to the First Edition of the General Catalogue of 
Variable Stars (by B V Kukarkm,P P Parenago, Yu I Efremow and 
P N Kholopov, Moscow, 1954), contammg information about 285 
Variable Stars which were newly named durmg 1954, and also more 
precise formation about 343 previously named Variable Stars Pp 
35 (Leiden International Astronomical Union, 1954 ) [9112 

Federation of Malaya Annual Report of the Department of 
Agriculture for the year 1953 By O J Voelcker Pp vwii+60+5 
plates (Kuala Lumpur Government Printer, 1954) 2 Md 
8 

New Zealand Forest Service Annual Report of the Director of 
Porestry—1 April 1953 to 31 March 1954 Pp 99  (Wellngton 
Government Printer, 1954 ) [8112 

Centro Brasileiro de Pesquisas Fisicas Notas de Fisica No 15 
Quantum Theory of the Emission Process By Guido Beck Pp 13 

otas de Fisica No 17 The Harmonic Mean Energy for Photon 


Absorption by Nucle. By J Goldemberg and J Leite Lopes Pp 4 


(Rio de Janeiro Centro Bragilerro de Pesquisas Fisicas, 1954) [3112 ` 


Nyasaland Protectorate Annual Report of the Geological Survey 
Department for the year ended 31st December, 1953 Pp 26 (Zomba 
Government Printer, 1954 ) [31 

Chicago Natural History Museum — Fieldiana Botany Vol 29, 
No 1 Revision of the Genus Cheirosendron Nutt Ex Seem , for the 
Hawauan Islands By Earl Edward Sherf Pp 45 (Publication 
m (Chicago Chicago Natural History Museum, 1954) i 
cen: 

Fiskeridirektoratefa Skrifter Serie Havundersekelser (Reports on 
Norwegian Fishery and Manne Investigations) Vol 11, No 2 
Undersøkelser over torsken i Oslofjorden Av Finn Otterbech Pp 17 
(Bergen A s John Gregs Boktrykken, 1954 ) 3 

Annals of the New York Academy of Sciences Vol 58, Art 7 
Tissue Culture Technique in Pharmacology By ©. M Pomerat, 
Elmer L Sevringhaus and 48 other Authors Pp 971-1326 Vol 59, 
Art 2 Paul Ehruch Centennial By Robert J Schnitzer, & Grunberg 
mon other Authors (New York New York Academy of Sciences, 
1 


birstitut pour l'Encouragement de la Recherche Scientifique dans 
lIndustre et l'Agriculture IRSIA) Comptes Rendus de, Re- 
cherches No 13 (December 1954) Travaux du Comité pour l'Étude 
des Maladies et de l’Alrmentation du Bétail Pathogenese, Diagnose 
en Behandelmg van de Trchomonas-mfektie bij Runderen — Door 
Dr M Vandeplassche, Dr A Florent, Dr F Paredis, and Dr E 
Brone (Bruxelles l'Institut pour l'Encouragement de ‘a Recherche 
Scientifique dans l'Industrie et l'Agriculture, 1954 ) 80 francs [81 
Flora of Egypt Vol 3 Angiosperme, part Monocotyledones 
Inhaceae—Musaceae By Dr Vivi Tackholm and Mohammed. Drar 
(Bulletin of the Faculty of Science No 80) Pp mu+644 (Cairo 
Cairo University Press, 1954 ) 31 
International Journal of Abstracts on Statistical Methods 1n Industry 


9 50 guilders , 
1dolar (The Hague 

Smithsonian Miscellaneous Collections Vol 123, No 4 Revision 
of the Flea Genus Peromyscopsylla By Phyllis T Johnson and Robert 
Traub (Publication 4178) Pp 11+68 (Washington, DC Smith- 
sonian Institution, 1954 ) {71 


Catalogues 


A Galenkamp and Co, Ltd Revised Pree List and Addenda for 
12th Edition Catalogue Vol 1 General Section Pp 162 (London 
A Galenkamp and Co, Ltd , 1954) Ya d 

p 


W Watson and Sons, Lid Metallurgical Microscopes 
(London W Watson and Sons, Ltd , 1954 

Cambridge Instrument Company, Ltd Sheet No 321 Cambridge 
Electromic Recorder Pp 4 (London and Cambridge Cambridge 
Instrument Company, Ltd , 1954) 

Solus-Schall Limited — Lesflet No 31 Magnetic Wall Thickness 
Gauge Pp 4 (London  Solus-Schall, Ltd , 1954 ) 

Rocke International, Ltd “Short Catalog" (Britel and Kjaer, 
Denmark) Instruments for Electrical, Acoustical, Radioactive, 
Vibrational, Strain Gauge, Electro Chemical Measurements Pp 14 
(London Rocke International, Ltd , 1954 ) . 

The American Library Recent Additions Pp 86 (London 
American Library, 41 Grosvenor Square, 1954 

Henry Wiggin and Co, Ltd DataSheet—Monel Pp 3 (London 
Henry Wiggin and Co, Ltd , 1054 } 

‘Hilger and Watts, Ltd  Polarmeters (CH 242/7) Pp 12 Record- 
ing X-ray Diffractometer (CH 322/3) Pp 12 Three-Metre Grating 
Polyehromator with Direct Photoelectric Recording of Spectrum 
Tine Intensity (CH 3885) Pp 9+3 plates Accessories for Infra Red 
Spectrophotometry (CH 388/R.) Pp 5+2 plates Arc and Spark 
Stands and Source Units for Spectrochemical Analysis (CH 387) 
R 11+4 plates New Hilger Spekker Photoelectrio Fluorımeter 
(Ch 390) Pp 4 Higer Inspection Enlargers (CT 430/2) Pp 10 
Hilger Production Projectors for Routine Inspection and for Filing 
Sour (CT 420/4) Pp 12 (London  Hilger and Watts, Ltd, 


we 
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“CUSTOM BUILT” 
THERMOSTATIC BAT 





The Standaré LTE Baths are designed to have the widest 
range of applications and are avatlable in four sizes Tempera- 
ture ranges from room temperature or slightly below, using the 
coolmg unt, to 100° C Deviation from the desired mean 
temperature :s within 05° C Sensitive temperature control 
ensures adequate performance under all conditions Racks and 
fittings are available for all the standard tests and “Custom 
Built” racks end fittings are made to specifications 


: ] e ; V - Please send for illustrated catalogue to-~ 
Coke Troughton &Simms 





GREENFIELD, Nr Oldham, England Tel Saddleworth 552 


The Policy for Education SLIDE RULE 
EFFICIENCY 


provides a means of saving for a child’s education 
For example, for a parent aged 35 next birthday, 
The Society pays 


£100 p.a. for 5 years, beginning in 15 years’ time, 
and | 
if the parent dies within 15 years, £100 pa in the 
meantime towards the child's maintenance 


The cost is = The 


£8 7s 6d a quarter for 15 years at most. D A M I E N 
Enquire for details, giving the ages of parent and child. METAL SLIDE RULE 


light. . unbreakable. . never wears out 
...1ndferenf to atmosphenc or other con- 
ditions. ‘Photographic printing ensures 


- e e absolnte acouracy, while the a eich 
* axım E 
The Equitable Life pr A S d 


SPECIAL REDUCED PRICES FOR OVERSEAS 


Assurance Society zu ae 


(foun ded 17 62) Drawing Office suppliers or direct from 


19, Coleman Street, London, E C2 ANOD ISED PRODUCTS Ltd. 


91 Upper Thames Street, London, E.6.4 
No shareholders No commission. Telephone. MAN 7765 
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LECTURES AND COURSES 


MIDDLESEX COUNTY COUNCIL 


EDUCATION COMMITTEE 
ACTON TECHNICAL COLLEGE 
HIGH STREET, ACTON, W 3 
Principal J Topping, M Sc, PhD, FRIC, 


D 
DEPARTMENT OF CHEMISTRY AND 
BIOLOGY 
Head of Department J H Skelion, TD, 
MSc, PhD, FRIC 
The following Special Courses will oe held 
during the Summer Term 1955 (1) Production 
and Utilization of Glyceride Oils and Fats Fri- 
days, April 22 to July 18, 1955 730 pm 
Lecturer, Dr J H Skellon FRIC To m- 
elude Survey of important natural fats Fat 
utiizaton Methods of extraction and refining 
Fat structure and its bearimg on utiization 
Edible oils and fats — Spectral uses Fats in the 
soap industry Oils in the paint and varnish 
industry The course is intended for industrial 
chemists, research workers and others engaged in 
industries utilizing oils and fats and related 
compounds Fee for the Course, £22s (2) A 
special three-day Laboratory Course on Paper 
Chromatography Wednesday, Thursday, Friday, 
April 13 14 15, 1955 Lecturer, I Smith Esq, 
BSc, ARIC To include Experiments in 
ascending, descending and circular paper chrom- 
atography Types of paper Location reagents 
Comparison of spray, dip and other methods of 
applying reagents to chromatograms Multiple 
dipping procedures Desalting techniques, etc 
Special applications in the organic and bio- 
chemical field Suitable for industrial chemists 
and analysts wishing to acquire traming in new 
analytical techruques Fee for the course, £2 2s 
Further particulars and forms of app ication 
may be obtained from the Principal 
C E GURR 
Secretary to the Education Committee 


SIR JOHN CASS COLLEGE 
JEWRY STREET, LONDON, EC 3 
Telephone No ROYal 3383 
The College prepares students by full-time, by 
part-time day and evening courses in Botany, 
Physics, — Mathematics, Geology Chemistry, 
Zoology for the intermediate examination and the 
BSc general degree of the University of London 
for internal and external students and for the 
examinations of the Royal Institute of Chemistry, 
of the Institution of Metallurgists, and of the 
Institute of Physics Full-time and part-time 
courses are also held for the BSc internal and 
external special degrees in chemustry, in mathe- 
matics and in physics, and for the B Sc (Eng) 
metallurgy degree There are full-time courses for 
the Lordon external special degrees 1n botany and 
ın zoology Facilities are provided for research and 
postgraduate study and short courses of lectures 
are held on a variety of special topics Research 
Assistantships (£350 per annum) will be awarded 
in September, 1955 About six Bursaries, each 
of £40 per annum, are available to students in 

attendance at the college 

Applications for enrolment for the Academic 
Year 1955-56 may now be made on forms to be 
obtained from the Secretary 


COLLEGE OF AERONAUTICS 


The Board of Entry of the College invites appli- 
cations from suitable candidates for the two-year 
course which begins in October, 1955, and ends in 
June, 1957 Candidates should be of graduate 
standard, although the possession of a degree 
is not essential, a good higher national certificate 
1s an acceptable standard The College, a post- 
graduate institution, 1s devoted to the study of 
aeronautical science and — engineering The 
curriculum covers the five maim subjects of Aero- 
dynamics, Aircraft Design, Aircraft Electrical 
Engineering Aurcraft Propulsion and A rcraft 
Economics and Production Instruction 19 the 
first year 1s designed to provide all students with 
a broad background of knowledge in all these 
subjects, with opportunity for lumited spec.aliza- 
tion 11 two or three of them In the second year, 
students specialize more particularly, usually in 
one subject Experiments in the air are aa imr 
por'ant part of the work, both in the first year 
when all students take part in them and in the 
second year when they are linked to the specialist 
work of the departments Students who satisfac- 
tory complete the course will receive the 
Diploma of the College 

Further paruculars and details of the procedure 
for enrolment may be obtained from The Warden, 
Jhe. College of Aeronautics, Cranfield, Bletchley, 
Bucks 
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IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
DEPARTMENT OF CHEMICAL 
ENGINEERING 

The following courses of ten lectures each will 
be given on Monday afternoons commencing April 
25, 1955 ‘* The Principles of Flame Structure, 
Shape and Stability in Flowing Gases" by Dr 
F J Weinberg “ Combustion in Internal Com- 
bustion Engines” by Mr N P W Moore, 
Mechanical Engineering Department 

Further particulars from the Deputy Registrar, 
City and Guilds College, Exhibition Road, 
London, SW7 


UNIVERSITY OF LONDON 


A lecture on ‘Specific Inhibition of Adren- 
ergic Responses " will be given by Professor Mark 
Nickerson (Manitoba) at 5 pm on March 30 at 
St Thomas’s Hospital Medical School, Albert 
Embankment, SE 1 

Admussion free, without ticket 

JAMES HENDERSON, 
Academic Registrar 


OFFICIAL APPOINTMENTS 


The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18 to 64 inclusive, or a woman aged 18 to 
59 inclusive unless he or she, or the employment 
ts excepted from the provisions of the Notification 
of Vacancies Order, 1952 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the post of Lecturer 
in the Department of Mechanical Engineering 
The duties of the Lecturer will be mainly the 
teaching of Engineering Design and Drawing and 
candidates for the post should have a good degree 
in cngineeiing and some industrial experience 
Experienec in engineering design 1s desirable but 
not essential The initial salary will be within the 
range £650 to £1,350 per annum, according to 
qualifications and experience 

Applications, stating age, qualifications and ex- 
perience, together with the names of three 
referees, should be received not later than Apt 
13, 1955, by the undersigned, from whom further 
particulars of the conditions of appointment may 


be obtained 
STANLEY DUMBELL, 
Registrar 


UNIVERSITY OF ABERDEEN 


Applications are mvited for the following posts 
(1) In Department of Natural Philosophy Lec- 
tureship in Exper:mental Physics, salary scale (c) 
Or (b Two Lectureships in Electronics, one on 
salary scale (c) or (b), the second on salary scale 
(a) Revised salary scales (c) £1,350 to £1,550 
per annum, (b) £950 to £1,350 per annum, (a) 
£650 to £950 per annum Assistantships in Ex- 
perimental Physics, Theoretical] Physics, and 
Electromes, on revised salary scale £550 to £650 
per annum Appointment as Assistant renewable 
for three to five years, with possibility of appoint- 
ment as Lecturer 1f vacancy occurs or if of ex- 
ceptioral ment (2) In Department of Agricul- 
ture Lectureship in Agriculture Qualifications 
required in Agricultural Engineering with special 
reference to farm equipment and surveying 
Salary on revised scale (a), £650 per annum rising 
to £950 per annum All posts carry FSS U and 
children’s allowance, initial placing according to 
qualifications and experience, part of removal 
expenses refunded 

Applications (eight copies for Lectureships two 
copies for Assistantships), should be lodged not 
later than April 15, 1955 with the undersigned 
from whom forms of application and conditions 
of appomtment should be obtained Applicants 
outside the British Isles may submut one copy 


only 
s W S ANGUS 
, Secretary 








University of Aberdeen 


UNIVERSITY COLLEGE OF 
SWANSEA 


Applications are mvited for the post of Lecturer 
m Engineering, with special interests in fluid 
mechanics The appomtment will date from 
October 1, 1955 Initial salary on the scale £650 
by £50 to £1,350 per annum, according to quali- 
fications and experience FSSU_ benefits and 
family allowances 

Further particulars may be obtained from the 
Registrar, University College, Sirgleton Park, 
Swansea to whom applications must be sent by 
Apnl 30 1955 


FOURAH BAY COLLEGE 
SIERRA LEONE 
(UNIVERSITY OF DURHAM) 

Applications are invited. for the post of Pr 
pal, vacant on the retirement of Mr F R E 
MA The College was founded by the Ch 
Missionary Society in 1827, affiliated to the ` 
versity of Durham in 1876, and reorganize 
1950 to provide for the association of techno: 
cal and commercial courses with its ex 
BA(Gen) and BA(Econ) degree courses 
Durham University and its teacher training 
theological courses Further reorganization ta 
Place on the recommendations of a recent Ed 
tion Commission will involve a new apr 
science course and development towards a 
gree course ın pure science The successful : 
didate’s qualifications may be im arts, scienc 
technology, but must include a good hon 
degree It ıs a statutory requirement that 
the selection of the Principal due regard shal 
paid to the Christan traditions of the Colle; 
The period of appoimtment 1s ten years in 
first place (which qualifies the holder for a 1 
contributory pension), and may be exten 
Salary (gross), £2,300 per annum, including 
patriation pay (£450) and cost of living allow: 
(£200) A rather higher salary might be consid: 
for a person with outstanding qualifications 
experience Furmshed house provided, rent 4 
per annum Free first-class passages on tal 
up and relinquishing post and for UK k 
(normally annual) for person appointed, wife 
up to three children under 10 (or an allowance 
£50 per annum for up to three children under 

For further information, apply to Secret 
Advisory Committee. on Colonial Colleges 
Gordon Square, London, W C1  Closmg : 
for applications (six copies), April 13, 1955 


NOTTINGHAM AND DISTRIC: 


TECHNICAL COLLEGE 
Principal HE Baker, PhD, AMICE, 
AMI Mech E 
Applications are invited for the post of As 
ant Grade B, in the Department of Mining, 
teach geology to genera] certificate of educa 
advanced level and to higher national certifi 
standard im the Mining and Mine Surve: 
courses <A degree or equivalent qualificatior 
mining or geology and practical experience in 
coal mining industry is desirable Salary £52: 
£820 per annum, together with degree and tr 
ing allowances ın appropriate cases 

Further particulars and form of application } 
be obtained from the Registrar, Nottingham 
District Technical College, Shakespeare Sti 
Nottingham, to whom completed forms shouk 

returned not later than April 14 1955 
F STEPHENSO? 
Clerk to the Joint Education Commn 


ROWETT RESEARCH INSTITU 


Laboratory Assistant required to take ch 
of the preparation of bacteriological media in 
Pathology Department The appomtment wil 
in the Assistant (Scientific) or Senior Assit 
grade, according to age and experience A su 
annuation scheme is in force Salary sca 
Assistant, £252 10s (age 18) to £512 10s 
annum , Senior Assistant, £545 to £745 per ann 
The scales for women are slightly Iower 2 

Applications, stating date of birth. with 
ticulars of education and experience, should 
sent to the Secretary, Rowett Research Insti 
Bucksburn, Aberdeenshire, as soon as possibl 


CENTRAL RESEARCH ESTABLISHME 
National Coal Board (at Isleworth Middle: 
invite applications for the superannuable appt 
ment of a Physicist or Mechanical Enginee 
carry out research concerned with the design 
development of mechanical and electro-mechat 
instruments required for mining research, inclu: 
certain aspects of health and safety This v 
will be carried out initially in the laboratory, 
though confirmation of the behaviour of eq 
ment in pit conditions 1s an essential feat 
Candidates should have a good honours de 
in physics or mechanical engineering, or equi 
ent professional quahfications and some exy 
ence in research and practice in the instrun 
field Appointment will be according to quali 
tions and expenence as Scientist II (scale £85) 
£1,232 inclusive, male, and £750 to £1,070 in 
sive, female) or Scientist III (scale £534 to £1 
inclusive, male, and £509 to £893 inclusive, 
male) —Write, giving full particulars Gn chil 
logical order) of age, education, qualifications 
experience (with dates), to National Coal Bo: 
Establishments (Personnel), Hobart House, G. 
venor Place, London, S W 1, marking envel 
TT/944 Original testimonials should not be 
warded Closing date April 20, 1955 
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"MMONWEALTH of AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND 
IDUSTRIAL RESEARCH ORGANIZATION 
he Commonwealth Scientific and Industrial 
earch Organization invites apphcations for ap- 
Moment to positions as Research Officer or 
10r Research Officer ın the Coal Research Sec- 
» Sydney, New South Wales, details of which 
given below Position No 480,150 Duties, 
indertake investigations of the chemical struc- 

of Australian coals and assessment of their 
2nual value to the chemical industry, and, in 
ucular, to examine the behaviour of the coals 
various chemical reactions such as hydrogeno- 
; or to study the chemical reactions occurring 
ing the pyrolysis of coals Qualifications, uni- 
uty honours degree in science, with chemistry 
\ major subject and physics to a high standard 
‘erience jn the chemistry of natural or poly- 
1c substances would be an advantage Posi- 
t No 480/153 Duties, To parucipate in the 
vities of a group concerned with the studying 
the mechanical properties of coal and ther 
astral significance This work involves a 
damental study of coal strength and breaking 
cesses Qualifications, university honours de- 
z in science, with physics or mathematcs as 
‘or subjects or engineermg Additional post- 
duate research experience would be an ad- 
tage Position No 480/154 Duties, to 
ticipate im studies bemg undertaken to evalu- 
combustion characteristics of Australian coals 
* group concerned is undertaking fundamental 
les of combustion processes, clinkenng 
momena, and the burning of coal in suspension 
| im model fuel beds Qualifications, university 
iours degree in science or fuel technology 
ther postgraduate research experience would 
an advantage Salary Dependent on qualifica- 
1s and experience, commencing salary will be 
ermuned within the range of Senior Research 
icer, £A 1,814 to £A 2,078 per annum, £A 42 
rements, subject to efficiency review at £A 1,898 
‘ annum, or Research Officer, £A 1,184 to 
1730 per annum, thirteen increments subject 
efficiency review at £A 1 268 and £A 1,520 per 
gum Fare to Australia (including those of wife 
1 family) will be paid The appointment 1$ 
Xect to a satisfactory medical examination and 

appointee may be granted superannuation 
vileges 
Applications, referring to the appropriate ap- 
intment No and stating full name, place, date 
1 year of birth, marital state, nationality, 
‘sent employment, particulars of qualifications 
1 experience, and of war service, if any, accom- 
ued by the names and addresses of two persons 
ling to act as referees, 1f required, and copies 
not more than four testimonials, should reach 
: undersigned not later than April 30, 1955 

W IVES, 
Chef Scientific Liaison Officer 

Stralian Scientific Liaison Office, 
Africa House, 

Kingsway, London, W C2 


iM OVERSEA CIVIL SERVICE 


Applications are invited for the following post 
restock Officer, Veterinary Department, Nyasa- 
id , Duties connected with development of the 
al ammal industry, mainly m African areas 
ndidates must possess a university degree either 
dairy husbandry or in agriculture with special- 
tron mn animal husbandry, and some experience 
stock management Appointment on probation 
the permanent and pensionable establishment in 
salary scale £625 to £1,515 a year, plus a non- 
atonable cost of living allowance of between 
3 to £195 10s a year Outfit allowance of £30 
initial salary is £975 a year or less Free pas- 
tes for officer and wife and up to one full fare 
children on appointment end leave Govern- 
nt quarters when available at moderate rental 
xation at local rates 
Xpply, giving brief particulars to the Director 
Recruitment, Colonial Office, Sanctuary Build- 
$, Great Smith. Street, London. S W 1, quoting 
erence BCD 67/4/03 


fIPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


Lecturer ın Chemical Physics of Solids required 
the Department of Chemical Engineering 
tober, 1955, or as soon as possible thereafter 
lary £700 by £50 to £1,000, by £50 to £1,400, 
th FSSU and family allowances Applicants 
agld have had special experience of X-ray 
éstallography 
four copies of application, together with names 
not more than three referees, should be sent 
the Head of the Department of Chemical En- 
sering Imperial College, London, S W 7 (from 
som further particulars may be obtained), not 
er than April 25 
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UNIVERSITY OF CAMBRIDGE 


SCHOOL OF AGRICULTURE 

Applications are invited for the post of Un- 
versity Lecturer in Field Experimentation Ap- 
plicants should possess an honours degree and 
also appropriate qualifications 1n agriculture and 
should have had experience of research and teach- 
ing in field experimentation The pensionable 
supends of unrversity teaching officers are under 
review, but the current scale 1s £750, rising by 
annual increments of £50 to £1,250 The stipend 
may be supplemented by a pensionable payment 
not exceeding £120 on fulfilment of certain con- 
ditions A non-pensionable al.owance of £50 a 
year 18 paid in respect of each dependent child 
under the age of 16 or in receipt of full-time 
education 

Applications, setting out qua fications and ex- 
perience, together with the names of not more 
than three referees, should be sent to the Secre- 
tary, School of Agriculture, Downing Street Cam- 
bridge, so as to reach him not later than April 13 


UNIVERSITY COLLEGE OF 
SWANSEA. 


Applications are invited for either an Assistant 
Lectureship or a Lectureship in the Department 
of Chemistry Candidates should be physical 
chemists with special interests 1n infra-red spectro- 
scopy Salary scales Assistant Lecturer £450 by 
£50 to £550 per annum, Lecturer £550 by £50 to 
£1,100 per annum Salary scales under review 
Commencing salary in each case will be at a 
Point on the appropriate scale according to quali- 
fications and experience Membership of FSS U 
and children’s allowance scheme 

Further particulars may be obtained from the 
Registrar, University College, Singleton Park, 
Swansea, to whom applications must be sent by 
Wednesday April 6 1955 


UNIVERSITY OF GLASGOW 
LECTURESHIPS IN EXPERIMENTAL 
OR THEORETICAL PHYSICS 

Applications are invited for Lectureships in Ex- 
perimental or Theoretical Physics Salary scale 
Lecturer, £650 by £50 to £1,350, Senior Lecturer, 
£1,400 by £50 to £1,650 Grade of appointment 
and initial salary according to experience and 
qualifications  FSS'U and family allowance 
benefits Successful applicants wil! be expected to 
prosecute experimental or theoretical research in 
nuclear physics in addition to teaching duties 

Applications (five copies) including the names 
of two referees, should be lodged not later than 
April 30, 1955, with the undersigned from whom 
further particulars may be obtained 

ROBT T HUTCHESON, 
Secretary cf University Court 


UNIVERSITY OF MANCHESTER 


Applications are invited for the post of Lecturer 
m Chemistry Preference will be given to candi- 
dates with research experience in polymer science 
Salary on a scale £650 by £50 to £1350 per 
annum, initial salary according to qualifications 
and experrence Memberstup of FSSU and 
children’s allowance scheme 

Applications should be sent not Jater than 
April 9, 1955, to the Registrar, the University, 
Manchester, 13, from whom forms of application 
and further particulars may be obtained 


IMPERIAL COLLEGE 
DEPARTMENT OF ELECTRICAL 
ENGINEERING 

Applications are invited fcr two Lectureships 
from October 1, 1955 Candidates should possess 
a good honours degree in electrical engineering 
and preferably have completed a graduate appren- 
ticeship or have had simular industrial experience 
Salary within range £700 by £50 to £1,000 and up- 
wards according to qualifications and experience, 
with FSSU and family allowances | Duties will 
include undergraduate and postgraduate teaching 
and the undertaking of research 

Applications stating age, academic qualifica- 
tions and experience, with the names of two 
referees, should reach the Head of Department, 
Imperial College, London, S W 7, by April 18, 
1955 


ANIMAL HEALTH TRUST 


Applications are invited for the post of Director 
of the Trust's Farm Livestock Research Station, 
which is being developed at Stock, Essex Veter- 
mary qualifications essential good degree im 
science desirable Salary within the range £1 750 
by £100 to £2,250 per annum Federated Super- 
annuation System for Universities 

Further particulars from the Scientific Director, 
The Anima! Health Trust, 14 Ashley Place, West- 
minster, London, SW 1 Latest date for receipt 
of applications, April 18, 1955 

















ROYAL MILITARY COLLEGE OF 


SCIENCE 


SHRIVENHAM, BERKSHIRE 

The Civil Service Commissioners invite applica- 
tions from men for the following posts under the 
War Department (a) One Principal Lecturer ot 
Senior Lecturer (according to age and qualifica~ 
tions), radar and telecommunications or electronic 
instrumentation (b) One Lecturer, mechanical 
engineering (c) One Lecturer, electronics (d) A 
number of posts, normally tenable for three years, 
as Demonstrators 1n Physics or Mechamecal Engin- 
eering or Electronics or Electrical Engineering or 
Instrumentation All posts are unestablished, but 
candidates appointed to posts (a) to (c) will be 
considered for establishment Ge, pensionable) 
posts as they occur and unestablished service will, 
subject to the normal rules, count for superannua- 
tion purposes under the Superannuation Acts 
(which also provide gratuity for unestablished &er- 
vice lasting for more than seven years) For posts 
(d) provision made under FSSU Teachıng 
work 1s at university level and candidates must 
have (or obtain in Summer, 1955) an appropriate 
degree (at least second-class honours) or equival- 
ent Research, for which there are excellent 
facilities, 3s encouraged Particular qualifications 
required as follows For post (a) experience in 
research, design or teaching in at least one of 
radar, telecommunications, mussile guidance and 
electronic instrumentation For (b), qualifications 
in applied thermodynamics For post (c) 
specialized knowledge of either electronics or tele- 
communications Age For post (a) at least 31 
on January 1, 1955, for Principal Lecturer or 26 
on that date for Senior Lecturer For other posts, 
at least 21 and under 28 on that date, with ex- 
tension for regular Forces service and for perm- 
anent service in the Experimental Officer class 
Inclusive salaries Post (a) £1,125 to £1 507 (Prin- 
cipal Lecturer) or £970 to £1,125 (Senior Lec- 
turer) , posts (b) and (c) £467 10s to £845, posts 
(d) £487 10s to £615 In assessing starting 
salaries for posts (b) and (c) credit will be given 
for approved postgraduate experience and National 
Service, but will not exceed, for example, £630 at 
age 25 or £792 10s at age 30 Consideration 
according to circumstances will be given for posts 
(a) and (d)  Secondment from, and transfer to, 
Scientific Civil Service may be arranged The 
College 1s residential, houses available at 
economic rents for married men and quarters in 
residential officers’ mess at very reasonable charges 
for single men Successful candidates to take up 
duty in October, 1955, or as soon as possible 

Further particulars and application forms from 
Civil Service Commussion, Scientific Branch, 30 
Old Burlington Street, London, W 1, quoung No 
$4439/55 Application forms must be returned 
by Apni 7, 1955 


UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF CIVIL ENGINEERING 

Applications are invited for a Lecturer (Grade 
ID in Civil Engineenng Salary within the 
range of £650 to £1,350 (efficiency bar at £900), 
plus FSSU and family allowance benefits 
Duties to commence October 1 1955 — Applicants 
should have a good general knowledge of civil 
engineering subjects, preferably in structural re- 
inforced concrete or hydraulics and have had 
some practical experience Time and facilities 
will be available for research work 

Three copies of applications, together with the 
names of three referees, should be forwarded to 
the Registrar by April 23 Further particulars 
may be obtained from the undersigned 

G L BARNES, 
Secretary 





The University, 
Birmingham, 15 


UNIVERSITY COLLEGE OF 
SWANSEA 


Applications are invited for the post of Lec- 


turer in Metal Physics in the Department of 
Physics The appointment will date from October 
1, 1955 Initial salary on the scale £650 by £50 


ito £1,350 per annum, according to qualifications 
and experience  FSSU benefits and family 
allowances 

Further particulars may be obtained from the 
Registrar, University College, Singleton Park, 
Swansea, to whom applications must be sent by 
April 30, 1955 


UNIVERSITY OF HULL 


Applications are mvited for the post of Assis- 
tant Lecturer in Mathematics Salary £550 to 
£650 per annum, with FSSU and children’s 
allowances 

Further particulars may be obtamed from the 
Registrar with whom applications (five copies) 
must be lodged not later than April 25, 1955 


D 
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MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 
LECTURER OR ASSISTANT LECTURER IN 
ELECTRICAL ENGINEERING 

The Governing Body invites applications for a 
Lectureship or an Assistant Lectureship im Elec- 
trical Engineering in the College of Technology, 
with the title and status of Lecturer or Assistant 
Lecturer ın the University of Manchester The 
Department covers a very wide range of aspects 
of electrical engineering, and all members of 
Staff are expected to undertake, assist 1n or super- 
vise research Salary Lecturer, £650 per annum, 
rsing by annual increments of £50 to £1,350 per 
annum Assistant Lecturer, £550 per annum, 
rising by annual increments of £50 to £650 per 
annum Commencing salary according to quali- 
fications Superannuation under FSSU and 
family allowances 

Conditions of appointment and form of appli- 
cation may be obtained from the Registrar Col- 
lege of Technology, Manchester, 1 The last 
day for the receipt of applications 1s April 30, 


1955 
B V BOWDEN, 
Principal of the College 


UNIVERSITY COLLEGE OF 
NORTH STAFFORDSHIRE 


Applications are invited for the post of Assist- 
ant Lecturer in Physics Salary in the scale £600 
by £25 to £650 per annum, with FSSU and 
children’s allowances 

Application forms, m duplicate, should reach 
the Registrar, The College, Keele, Staffs, from 
whom further particulars and application forms 
may be obtamed, not later than May 1, 1955 


NATIONAL COAL BOARD 
NW DIVISION 
Chemist required at the Central Laboratory, 
Shade House, Pendiebury, Manchester Should 
possess degree m chemistry or equivalent qualifi- 
cations Must have sound knowledge of modern 
instrument techniques, be experienced in investi- 
gatonal and research work and have ability to 
lead small research group Salary within scale 
£500 by £25 to £950 per annum 
Applications, giving age, education, qualifica- 
tions and experience to Establishment Officer, «0 
Portland Street, Manchester, 1, within fourteen 
ays 








UNIVERSITY OF LEEDS 


DEPARTMENT OF COAL GAS AND FUEL 
INDUSTRIES WITH METALLURGY AND 
CHEMICAL ENGINEERING 

The Council mvites applications for four posts 
in the Department 1n chemical engineering, in gas 
engineering and in fuel technology Appoint- 
ments will be made on the Lecturer scale and on 
the Assistant Lecturer scale (both at present under 
review) 

Applications (three copies), stating date of birth, 
qualifications and experience, together with the 
names of three referees, should reach the 
Registrar, The University, Leeds, 2 (from whom 
further particulars may be obtamed), not later 
than Apri 30, 1955 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the post of Lec- 
turer in the Department of Bacteriology A 
medical qualification 1s not essential The initial 
salary will be within the range £650 to £1,200 
per annum, according to qualifications and ex- 
perience 

Applications, stating age, qualifications and ex- 
perience, together with the names of three 
referees, should be recetved not later than April 
15, 1955, by the undersigned, from whom further 
Particulars of the conditions of appointment may 


be obtained 
STANLEY DUMBELL, 
Registrar 


UNIVERSITY OF LIVERPOOL 


Applications are invited for a Leverhulme Post- 
graduate Fellowship in any Department of the 
Faculty of Engineering (which includes the De- 
partment of Metallurgy) The Fellowship will 
be tenable for one year at a value of £500, 
but may be renewed for a second year at a 
value of £550 

Applications, stating age, experience and quali- 
fications, proposed field of research and the 
names of two referees, should be received not 
later than May 1 1955, by the undersigned from 
whom further particulars may be obtained 

STANLEY DUMBELL 
Registrar 





COMMONWEALTH of AUSTRALIA 


APPOINTMENT NO 201/74 —VETERINARY 
BACTERIOLOGIST 

The Commonwealth Scientific and Industrial Re- 
search Organization invites applications for ap- 
pomtment to a position of Senior Research Officer 
or Research Officer at its Antmal Health Research 
Laboratory, Parkville, Victoria Duties To 
undertake research work on aspects of bovine con- 
tagious pleuropneumonia If necessary, know- 
ledge of the disease may first be garned by partici- 
pation of the current work of the Secuon Quali- 
fications University degree in veterinary science 
with postgraduate research experience jn bacterio- 
logy or mununology, or equivalent qualifications 
Salary Commencing salary will be determined 
within. the range of Senor Research Officer, 
£A 1814 to £42,078 per annum, £A 42 incre- 
ments, or Research Officer, £A 1,184 to £A 1,730 
per annum, thirteen increments, subject to 
efficiency review at £A 1,268 and £A 1,520 per 
annum Fares to Australa (ncluding those of 
wife and family) will be paid Subject to satis- 
factory medical examunation the appointee may 
be granted superannuation privileges 

Applications, referring to Appointment 201/74, 
and stating full name, place and date of birth 
nationality, marital state, present employment, 
particulars of qualifications and experience, and 
of war service, if any, accompanied by names and 
addresses of at least two persons willing to act as 
referees, if so required, and copies of not more 
than four testimonials should reach the under- 
signed not later than April 23, 1955 

W IVES 
Chief Scientific Liaison Officer 

Australian Scientific Liarson Office, 

Africa House, 

Kingsway, London, W C2 


STOCKPORT COLLEGE FOR 
FURTHER EDUCATION 


Applications are invited. for the following posts 
for full-time Teachers in the College, duties to 
begin on September 1, 1955 Burnham Technical 
Salary Scale NJC conditions Lecturer to 
teach Organic Chemistry Good honours degree 
and preferably Corporate Membership of the 
RIC , to assist with advanced work Assistant 
Lecturer Grade B in Biology Good honours 
degree in botany and ability to teach advanced 
work 

Applicaton forms and further particulars from 
the Principal, Stockport College, Wellington Road 
South, Stockport, to be returned to him by April 
1 1955 


re 

LONDON COUNTY COUNCIL - 

Norwood Technical College September, 1955, 
Grade B, for Department of Chemistry and Bio- 
logy Should possess honours degree in chemus- 
try, and able to teach physical chemistry to B Sc, 
general degree level Teaching experience, mm- 
dustrial or research experience desirable Burn- 
ham F E salary scale man, £621 by £25 to 
£1012, woman, £566 3s to £1012 Individual 
minimum and maximum, according to age, quali- 
fications and expenence 

Application forms from Principal at College, 
Knights Hill, West Norwood, S E 27, returnable 
by Apr 8 (338) 


WALSALL HOSPITAL 


MANAGEMENT COMMITTEE 
BIOCHEMIST (BASIC GRADE) 
Applications for the above vacancy from 
holders of science degree or ARI C diploma, to- 
gether with names of two referees, should be sent 
to the Group Secretary, Walsall General Hospital, 
Staffs 


BIOCHEMIST (BASIC GRADE) REQUIRED 
to work in the Biochemistry section of the 
Pathology Department The work entails routine 
analysis, and assisting in research projects im the 
hospital Salary and conditions in accordance 
with PTA scales, 1e, £460 to £765 per annum, 
according to qualifications and experience —Appli- 
cations, in writing, giving names of three referees, 
to the Supermtendent, The United Sheffield Hos- 
pitals The Children’s Hospital, Western Bank, 
Sheffield, 10 


BRITISH ELECTRICITY AUTHORITY, RE- 
search Laboratories, Leatherhead, require Junior 
Engineers Candidates should have a university 
degree, higher national certificate or equivalent 
qualification in electrical or mechanical engineer- 
ing or physics Duties include research on electro- 
static precipitation or materials testing or instru- 
ments for special applications Salary, N JB 
Grade 5 £475 to £650 per annum —Applications 
to D Moffat, Director of Establishments, Winsley 
Sweet London, Wi, by April 8, 1955, quote 
Ref NAT /581 


March 26, 1955 


RESEARCH FELLOWSHIPS : 
GOVERNMENT SCIENTIFIC 
ESTABLISHMENTS 


The Civil Service Commissioners invite a 
tion for a number of Senior and Junior Re 
Fellowships tenable for three years at Gove! 
Scientific Establishments, for research int 
jects of mportance to HM Government 
are no age limits but candidates must no 
have a first- or second-class honours degree 
appropriate subject and must be able to shc 
dence of a very high standard of ability 
search At least two years’ postgraduate : 
ence will be expected of candidates for 
Fellowships and at least three years of can 
for Senior Fellowships Exceptionally a 
date without the academic requirement, bu 
can produce evidence of outstanding ability 
search, may be admitted Remuneration v 
according to individual merit and experien 
rates between £950 and £1,150 for Sentor F 
ships and between £600 and £800 for 
Fellowships FSSU scheme applies The 
of research 1n which Fellowships may be av 
if candidates of the requisite high quality I 
themselves, cover a very wide range , and F 
ships may be tenable at any of a consid 
number of scientific. establishments 

Further mformation and application form: 
Civil Service Commussion, Scientific Branc 
Old Burlington Street, London, W 1, a 
$4440/55 Provisional closing date Octob 
1955, but early application advised 


UNIVERSITY COLLEGE OI 


KHARTOUM 
SUDAN 

Applications are invited for (1) Semor Le 
ship, (2) Lectureship or (3) Assistant Lectu 
in  Vetennary Physiology and — Biocher 
Salary (D £E 1600 by £E75 to £E1,97 
annum (2) £E 1150 by £E75 to £E 1,67 
annum (3) £E 1,000 by £E75 to £E 1,15 
annum Point of entry determined by quz 
tions and experience Cost of living allo 
at present approximately £E 150 per annum 
fit allowance £50 on first appoimtment Pa 
for appointee and family on appointment, 
ination and leave (each long vacation after 
Appointment on contract for three to seven 
(renewable) with bonus on completion 
month's salary for each year of service) 

Detailed applications (eight copies), m 
three referees to be received by April J 
Secretary Inter-University Council, 1 G 
Square, London, WC 1, from whom furth 
formation may be obtained 


UNIVERSITY COLLEGE OF 
SWANSEA 


Apphcations are mvited for the newly 
lished Chair of Physical Metallurgy whict 
be financed out of funds provided by M 
Richard Thomas and Baldwins Limited, an 
Steel Company of Wales Limited The Pro 
will be expected to have a special interest : 
scientific aspects of the fabrication of metals 
appointment will date from October 1, 
Imtial salary £2,000 per annum with supera 
uon and family allowances 

Full particulars may be obtamed from 
Registar, University College, Singleton 
Swansea to whom applications must be se! 
April 30, 1955 


UNIVERSITY OF LIVERPOO! 

CHAIR OF VETERINARY PATHOLOG 

The Council of the University of Live 
invites applications for the Chair of Veter 
Pathology 

Further particulars may be obtained fron 
undersigned, by whom twelve copies of ap 
tions (one by airmarl in the case of ove 
candidates) should be received not jater 


April 30, 1955 
STANLEY DUMBELL, 
Registr 


UNIVERSITY OF ST ANDREV 


The University Court invites applications fc 
Chair of Botanv in the University The Prof 
will be a member of the United College o 
Salvator and St Leonard, St Andrews 
salary attached to the Chair is £2,200 per an 
plus FSSU and family allowances A 
towards expenses of removal may be made } 

Applications (30 copies), including the nam 
three referees, must be submitted by Apri 
1955, to the undersigned, from whom further 
tculars may be obtained 

D M DEVIN 


Toint Clerk to the University C 
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MASSEY AGRICULTURAL 


COLLEGE 
(UNIVERSITY OF NEW ZEALAND) 
PALMERSTON NORTH, NEW ZEALAND 
LECTURESHIP IN AGRICULTURAL 
BIOCHEMISTRY 

Applications, closing May 6, 1955 are invited 
for the above position Applicants should possess 
a degree in biochemistry and/or chemistry, includ- 
‘ng organic chemistry taken to an advanced stage 
and should preferably have had experience in the 
analysis of foods including dairy products Ex- 
perience in the dairy industry ts desirable but not 
essential Salary £892 8s to £1,042 8s or 
£1,092 8s to £1,292 8s, according 10 experience 
and qualfications 

Copies of conditions of appointment are obtain- 
able from the Secretary, The Association of Uni- 
versities of the Briush. Commonwealth, 5 Gordon 
Square, London, W C 1, or from the Regstrar, 
Massey Agricultural College, Palmerston North, 
New Zealand 


UNIVERSITY ASSISTANT 


LECTURESHIPS IN MATHEMATICS 


NOTICE 

The Appointments Commuttée of the Faculty of 
Mathematics give. nouce that they intend to make 
appointments to two University Assistant Lecture- 
ships For one of these offices consideration will 
be given to candidates who are quahfied in 
staustics The appointments will be subject to the 
Statutes and Ordinances of the university and 
will be for three years in the first instance The 
maximum tenure of a University Assistant Lecture- 
ship ts five years The persons appointed will be 
expected to enter upon their duties on October 1, 
1955, or as soon thereafter as js practicable The 
stipend of a University Assistant Lecturer at 
present rises from £600 a year to £700 a year by 
annual increments of £25 The salary scale is 
under review Family allowances are payable 

Candidates should send their applications, with 
the names of two referees, to the Secretary of the 
Appointments Committee of the Faculty of Mathe- 
matics, the Arts School Bene't Street, Cambridge, 
SO as to reach him by April 30, 1955 


ROYAL TECHNICAL COLLEGE 


GLASGOW 
(n Affilation with the University) 
~ Applicauons are invited for Two Lectureships 
im Mathematcs In addition to classes for 
students of Engineering working for the BSc 
degree of Glasgow University and the College 
Associateship, the Mathematics Department pro- 
vides classes of honours degree standard leading 
to the Assocmteship of the Royal Technical 
College m Applied Mathemaucs A postgraduate 
course in applied mathematics is to be offered in 
1955-56 Applicants for the Lectureship should 
have a research interest in applied mathematics 
preferably ın fluid dynamics Salaries will be on 
the scale, £650 by £50 to £1,350, with family 
allowances and superannuation, the starting 
salaries bemg dependent on qualification 
Forms of application can be had from the Sec- 
retary of the College 


UNIVERSITY COLLEGE OF 


KHARTOUM 
SUDAN 
Applications are invited for appointment to 
Chair of Anatomy Salary £E 2,500 per annum, 
cost of living allowance at present approximately 
£E 150 per annum Outfit allowance £50 on first 
appointment Passages for appointee and family 
on appointment, termination and annual leave 
Appomtment on contract for three to seven years 
(renewable) with bonus on completion (one 
month’s salary for each year of service) 
_, Detailed applicanons (erght copies), naming 
three referees, to be received by April 15, by 
Secretary, Inter-University Council, 1 Gordon 
Squaie, London, W C 1, from whom further m- 
formation may be obtained 


UNIVERSITY OF SHEFFIELD 


Applications are invited for the Chaw of 
Mechanical Engineering Salary not less than 
£2 300 a year, with FSS U provision and family 
allowance 

Further particulars should be obtained from the 
Registrar, the University, Sheffield, 10 to whom 
applications should be sent by Apri 30 1955 


UNIVERSITY OF SOUTHAMPTON INVITE 
applications for a Leicester Lovell Research 
Studentship at £350 per annum, commencing 
October 1 1955, to study the mechanism and 
kinetics of reactions of epoxides —Apply to Pro- 
fessor of Chemustry by April 30 














NATURE 


UNIVERSITY OF MANCHESTER 


Applications are mvited for the post of Assist- 
ant Lecturer jn Chemistry Candidates should 
have special qualifications ;n. Organic Chemistry 
Salary on a scale £550 to £650 per annum, with 
membership of FSSU and children's allowance 
scheme 

Applications should be sent, not later than 
April 30, 1955, to the Registrar, the University, 
Manchester 13, from whom further particulars and 
forms of application may be obtained 


UNIVERSITY OF ABERDEEN 


Chemistry Department requies man already 
trained as Glassblower or prepared to become 
Glassblower after traimng Umversity will pay 
traimng expenses of suitable candidate — Apph- 
cants should have done National Service and 
should have manual skill Wages in range £340 
to £480, according to experience and ability 

Applications m writing to the Secretary, 
Marischal College 


MINISTRY OF SUPPLY INVITES APPLICA- 
tions for a limited number of Senior and Jun or 
Fellowships, tenable for three years at the Radar 
Research Establishment, Malvern, Worcs, com- 
mencing i] Autumn, 1955 Candidates must be 
British subjects with normally either a first- or 
second-class honours degree in an appropriate 
subject and must be able to show evidence of a 
very high standard of abiuty in research Ex- 
ceptionally a candidate without the academuc re- 
quirement, but who can produce evidence of out- 
standing ability in research may be admitted 
Fellows will be allowed considerable choice of 
subjects within the fields of interest to the Estab- 
Itshment These include experimental and 
theoretical research in low temperature physics 
electrical and optical properties of semi-conduc- 
tors, infra-red spectroscopy, microwave physics, 
and electronics For Junior Fellowships candi- 
dates should have had at least two years' post- 
graduate research experience and should prefer- 
ably be aged 23-26 , candidates for Semor Fellow- 
ships should have had at least three years’ post- 
graduate research experience and should prefer- 
ably be aged 26-30 Remuneration will depend 
on individual merit and w.ll be between £950 to 
£1,150 per annum for Senor Fellows and £600 
to £800 per annum for Junior Fellows Successful 
candidates will have their appomtments brought 
under FSSU At the expiry of a Fellowship a 
holder may be considered for an estoblished post 
at the Establishment 1£ he so desires —Application 
forms obtainable from the Director, Radar Re- 
search Estabhshment, Malvern, Worcs to whom 
they must be returned by April 15, 1955, together 
with suitable testimomals regarding research 
ability, and, where possible, copies of candidates 
published papers 


MINISTRY OF SUPPLY INVITES APPLICA- 
tions for a limited number of Senior and Junior 
Fellowships, tenable for two or three yeats at the 
Royal Aircraft Establishment, Farnborough, com- 
mencing in Autumn, 1955 Candidates must be 
British subjects with normally either a first- or 
second-class honours degree ın natural science, 
engineering or mathematics and must be able to 
show evidence of a very high standard of ability 
in research Exceptionally a candidate without 
the academic requirement, but who can produce 
evidence ot outstanding ability 1n research may be 
admutted At least two years’ postgraduate re- 
search experience will be expected of candidates 
for Junior Fellowships, who should preferably be 
aged 23-26, and at least three years of candidates 
for Senior Fellowships who should preferably be 
aged 26-30 Fellows will be required to catry 
out fundamental research into one of a wide 
variety of problems assoc.ated with the advance- 
ment of aeronautics, with particular reference to 
aerodynamics and aeronautical structures The 
subjects will be selected according to the traimmg 
and cxperience of tbe Fellows and the needs of 
the Establishment Remuneration will depend on 
individual merit and will be between £950 to 
£1,150 per annum for Senor Fellows and £600 to 
£800 per annum for Junor Fellows Successful 
candidates will have their appomtments brought 
under FSSU At the expiry of a Fellowship the 
holder may be considered for an established post 
at the Establishment if he so desires —Application 
forms obtamable from the Director, Royal Air- 
craft Establishment, Farnborough, Hants, to 
whom completed forms, together with suitable 
testimonials regarding research ability and, where 
possible, copies of candidates’ published papers, 
must be returned by April 15 1955 Over- 
seas candidates should submit written appli- 
cations stating age, nationality and place of birth 
of self and parents, educational and academuc 
qualfications, appointments held and research 
experience 











COXCV 





HM OVERSEA CIVIL SERVICE 


(RESEARCH BRANCH) 
WEST AFRICAN COUNCIL FOR MEDICAL 
RESEARCH 


Medical Research Officer required in. the Hot 
Climate Physiological Research Unit, Nigeria, to 
undertake investigations into Human Physiology, 
with parucular reference to chmate, work and 
nutrition Candidate should be prepared to act 
for the officer-in-charge on occasion and to travel 
both in Nigeria and other colonial territories 
The Unit i5 situated 10 mules outside Lagos where 
there are good facilities for a vared social Life 
Candidates should have an honours degree in 
physiology, possess medical qualifications. regis- 
trable in the United. Kingdom, and have some ex- 
perience of teaching and/or research — Appoint- 
ment can be made on probation for appointment 
in the Research Branch of Her Majesty's Over- 
sea Civil Service or on temporary contract with 
gratuity of 15 per cent of salary payable after 
satsfactor; completion of appointment It i5 
possible that existing superannuation rights could 
be preserved Selected candidate will be ap- 
pointed Medical Research Officer, Grade II 
Salary £800 by £50 to £1,050 a year, plus over- 
sea research allowance of £420 a year Quarters 
equipped with heavy furniture are available at 
a rental of 10 per cent of basic salary Outfit 
allowance on appointment £60 Travelling on 
duty allowances payable Free passages for 
officer, wife and children under 13 years of age 
on appointment and on leave Tours of service 
vary from twelve to twenty-four months Leave 
earned at rate of one week for each completed 
month of duty 

Application forms from Director of Recruitment, 
Colomal Office Sanctuary Buildings, Great Smith 
Street, London, SW 1 (quoting reference BCD 
197/210/06) 


BUCKINGHAMSHIRE EDUCATION 


COMMITTEE 
SLOUGH COLLEGE OF FURTHER 
EDUCATION 
WILLIAM STREET, SLOUGH 
Principal R Edgar, MSc, MA 
Grade B Assistant for Inorgamc Chemistry, re- 
quired in September Applicants should possess 
a degree or equivalent qualfication 
Further particulars and forms of application 
may be obtamed from the Principal, William 
Sireet, Slough, to whom they should be returned 
within fourteen days of the appearance of this 
advertisement 


SOUTH SHIELDS DISTRICT 
HOSPITAL MANAGEMENT 
COMMITTEE 


Applications are invited from science graduates 
for the appointment of Biochemist (non-medical) 
in well-equipped and modern Group Laboratory 
General Hospital, South Shields Salary either 
on basic grade or senior grade of Professional and 
Technical Whitley Council scale, according to 
qualifications and experience, viz basic grade 
£410 to £510, and after probationary period £585 
to £765 , semor grade £835 to £1,080 Post offers 
facilities for further studies 

Applications, accompanied by names of two 
referees, to Group Secretary, Ingham Infirmary, 
South Shields, within ten days 


UNIVERSITY COLLEGE OF 


KHARTOUM 
SUDAN 

Applications are mvited for (1) Senior Lecture- 
ship or (2) Lectureship in Public Health Salary 
scales (1) £E 1,750 by £E75 to £E 1,975 to 
£E 2 090 to £E 2,170 per annum (2) £E 1,300 by 
£E75 to £E 1,825 per annum Port of entry 
determined by qualifications and experience Cost 
of living allowance now approximately £E 150 
per annum Outfit allowance £50 on first ap- 
pomtment Passages for appointce and family on 
appointment, termination and leave (each long 
vacation after first) Appointment on contract for 
three to seven years (renewable) with bonus on 
completion (one month's salary for each year of 
service) 

Detailed applications (eight copies), naming 
three referees to be received by April 15 1955, 
by Secretary Inter-University Council, 1 Gordon 
Square London W C1, from whom further imn- 
formation may be obtained 


BOTANIST-BACTERIOLOGIST TO TEACH 
courses in bacteriology and in public health and 
some other biological subjects Lecturer or 
Assistant Professor September, 1955 —Address 
mquies to W B Stallworthby, Mount Allison 
University, Sackville, N B, Canada 
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COMMONWEALTH of AUSTRALIA 
DIVISION OF BUILDING RESEARCH 
APPOINTMENT No 390/204 OF RESEARCH 
OFFICER (RHEOLOGIST) 

The Commonwealth Scientific and Industrial 
Research Organization, Australia invites. applica- 
tions for appointment to a position of Research 
Officer, at its Division. of Building Research 
Highett, Victoria Duties Investigations mto the 
theological characteristics of building materials 
Initial studies will be concerned with bituminons 
materials Other systems to be studied include 
clay plaster and lime pastes Qualifications 
University honours degree in science, with physics 
and/or chemistry as a mayor subject or equivalent 
qualifications Salary Dependent on qualifica- 
tions and experience, commencing salary will be 
determined within the range of Research Officer, 
£A 1,184 to £A 1,730 per annum, thirteen incre- 
ments subject to efficiency review at £A 1 268 and 
£A 1,520 per annum Fare to Australia (including 
those of wife and family will be paid The ap- 
pomtment is subject to a satisfactory medical 
examination and the appointee may be granted 

Superannuation privileges 

Applications, referring to Appointment No 
390/204, and staung full name, place date and 
year of birth, marital state, nationality, present 
employment, particulars of quahfications and ex- 
peuence, and of war service, if any, accompanied 
by the names and addresses of two persons will- 
ing to act as referees, 1f required, and copies of 
not more than four testimonials, should reach the 
undersigned not fater than May 21, 1955 

W IVES, 
Chief Scientific Liaison Officer 
Austrahan Scientific Liaison Office, 
Africa House, 
Kingsway, London, W C 2 


UNIVERSITY OF BRISTOL 


Applications are invited. for the post of Iunior 
Fellow in Applied Mathematics for the Session 
1955-56, within the salary«range £550 to £650 per 
annum The appointment may be renewed for 
a second year Preference will be given to 
candidates with research experience in fluid mech- 
anics 

Further particulars may be obtained from the 
undersigned, with whom applications must be 
lodged not later than Apni 30 1955 

H. C BUTTERFIELD, 
Registrar and Secretary 


THE RESEARCH INSTITUTE (ANIMAL 
Virus Diseases), Pirbright, Surrey, will require 
shortly a number of Research Officers to carry out 
virus research For certain of the posts candi- 
dates must have graduated as MRCVS, and 
for the others should have an honours dcgree with 
postgraduate experience in one of the following 
fields biophysics, biochemistry, bacteriology and 
virology The posts will be either on the Senior 
Scientific Officer grade of £970 by five increments 
to £1,125 per annum, or on the Scientific Officer 
grade of £477 by twelve increments to £845 per 
annum (slightly less for female officers) and will 
be superannuated under the FSSU Commenc- 
ing salary will be determined in accordance with 
age, trarmng and postgraduate experience Hous- 
mg accommodation available for married stafi — 
Applications stating age qualifications and 
details of present and past appointments, and 
accompanied by the names of three persons 
to whom reference may be made, should be 
addressed to the Secretary immediately 


APPOINTMENTS VACANT 


WOOL INDUSTRIES RESEARCH 
ASSOCIATION 


Physicists with honours degree or A Inst P 
required for fundamental research on (1) Adhe- 
sion, friction and abrasion of non-metallic sub- 
stances (11) Physical adsorption by polymer 
materials, including infra-red measurements Pre- 
vious research experience not essential, oppor- 
tunity for proceeding to a higher degree Cam- 
mencing salary according to age and experience 
in range £530 to £845 per annum, with F SSU 
benefits 

Applications to Wool Industries Research Asso- 
ciation, Torridon, Headingley, Leeds, 6 











PHYSICIST REQUIRED FOR X-RAY DIF- 
fraction and other interesting physical investiga- 
tions, m a Metallurgical Research Laboratory 
Good prospects and scope exist Pension scheme 
—Apply, giving full particulars of age, qualifica- 
ttons and experience, to Box 669, T G Scott and 
Son, Ltd, 143-147 Regent Street London, W 1, 
quoting reference PX 


NATURE 


March 26, 1955 





ATOMIC POWER 
DEPARTMENT 


of 
ENGLISH ELECTRIC 


requires 


MECHANICAL DESIGN ENGINEERS 


This is an excellent opportunity for men 
with any type of medium or heavy mechani- 
cal design experience to enter this new field 
of engineering 


Applications should be made to 


Dept CPS, 
336-7 Strand, W C 2, 


quoung Ref No 1318A 


ATOMIC POWER 
DEPARTMENT 
of 
ENGLISH ELECTRIC 
invites applications from 
MATHEMATICIANS 


who have or who will have in the near 


future, postgraduate qualifications m 


MATHEMATICS 
Please write to 


Dept CPS, 
336-7 Strand, WC 2 


quoung ref no 1367A 





REQUIRED FOR PERMANENT RESEARCH 
positions in USA Nine Chenusts, Physicists, 
Metallurgists or Chemical Engineers with excellent 
scientific background Chemists physicists and 
metallurgists should have or soon expect PhD 
degrees Two Mechanical Engineers, well trained 
in theory and desirous of applying their know- 
ledge practically Applicants should be aged 25 
to 30, eligible to emigrate to USA Umversity 
training essential Further academic or industrial 
experience desirable Salaries commensurate with 
age and experience and according to US A scales 
—Apply in writing, stating country of birth and 
qualificaunons to E I du Pont de Nemours and 





Co, Bush House, Aldwych, London, W C2, 
England 
INDUSTRIAL RESEARCH VACANCIES 


(male) for Analyst, mainly inorgamc and metal- 
lurgical, Physical Chemist and Organic Chemist 
Also for Unqualified Assistants for chemical 
laboratory and pilot plant work — Pension scheme 
—Write for application form to Sondes Place Re- 
search Institute, Dorking, Surrey 


LABORATORY ASSISTANT AGED 23 TO 28 
required Experienced in chemical analysis of 
metals, or alternatively a younger man willing to 
tram would be considered Good prospects 
Salary according to merit —Apply Chief Personnel 
Officer, Bryce Berger Ltd, Stames, Middlesex 
Staines 1122 


CHEMIST THE CAPE ASBESTOS COM- 
pany require an Inorganic Chemist for ther Re- 
search Department, which is located at the 
Barking, Essex, Factory of the Group The work, 
which will be under the direction of a semor 
chemist, involves a study of the chemustry of 
asbestos, inorganic fibres and silicates — Candi- 
dates must possess a good honours degree The 
appointment, which is permanent and pensionable, 
1s for a recent graduate and offers the prospect 
of a career on the technical side of the Company 
—Apply, Personnel Manager, Barking, Essex 


AIML TECHNICIANS, OR EQUIVALENT 
standard, required for pharmacological work Male 
or female —British Schering Research Institute, 
Alderley Edge, Cheshire 

















PHYSICAL CHEMIST FOR 
RESEARCH WORK 


Age 25 to 30 years Salary according to appli 
cant’s ability The Colomal Sugar Refinin 
Company Ltd, Sydney, New South Wales 
Australa This company is an old-established on 
(1855) and jts activiues cover a wide range, in 
cluding manufacture of raw sugar, refined sugar 
building materials, fermentation products an 
chemicals These manufacturing activities exten 
throughout Australia, New Zealand and Fiz Th 
successful applicant will work in the first 1nstanc 
in the company’s Research Department, Sydney 
which employs directly some sixty people, includ 
ing more than twenty graduates The work o 
the department includes basic investigations 10t 
all the activities of the company 

Please reply in the first instance to the com 
pany's Agents Parbury Henty and Co Pty Ltd 
20 Eastcheap, London, EC 3 


BREWING INDUSTRY RESEARCE 


FOUNDATION 


NUTFIELD, SURREY 

Applications are invited from analytical chemist: 
for a senior research post Exceptional facilitie: 
are available for carrying out and supervisi 
original work largely of a fundamental natur: 
on the applcation of modern methods to fermen 
tation and related problems The post 1s super 
annuable under FSSU, and the salary will bi 
on a scale commencing at not less than £1,001 
per annum, according to qualifications 

Applications giving full details of age, qual: 
fications and experience, should reach the Directo 
not later than April 9, 1955 


WOOL INDUSTRIES RESEARCH 
ASSOCIATION 


Physicist with honours degree or AInstP re 
quired for weaving research The work involve: 
experimental and analytical investigations 01 
looms and im the laboratory , ıt requires mechan: 
cal aptitude and a liking for classical physics 
Previous research experience not essential Com 
mencing salary according to age and experience H 
range £530 to £845 per annum, FS SU benefits 

Applications to Wool Industries Research 
Association Torridon, Headingley, Leeds, 6 


THERMODYNAMICISTS WITH DEGREE OR 
equivalent qualification are required for work Or 
wide variety of problems concerned with tempera. 
ture control and air conditioning for high speec 
flight A number of vacancies also exist fo! 
Technical Assistants in the above field (Ref 
125) —Please write im detail, quoting Ref No 
of position sought to The Personnel Manage 
(Technical Employment), de Havilland Propeller, 
Ltd, Hatfield, Herts 


ANALYTICAL CHEMIST REQUIRED TC 
work in Department dealing with pesticidi 
residues on crops, atmospheric contamination anc 
mion analysis of organic compounds BSc o 
ARIC standard necessary Previous practica 
experience desirable Salary according to age 
qualifications and experience —Write (quotin; 
No 1025), giving fullest particulars and salar: 
required to Personnel Manager, Fisons Pes 
Control Limited, Bourn, Cambridge 


CHEMICAL MANUFACTURING ORGAN 
ization in London area, expanding its Researct 
Department, invite applications from honour: 
graduate imn organic chemistry, with or withou 
industrial experience Positions are available ir 
both fundamental research and development sec 
tions Positions are both permanent and pension: 
able, and the salaries will be appropriate to th 
qualifications and experience of the candidate; 
selected —Apply Box 675, T G Scott and Son 
Ltd, 143-147 Regent Street, London, W 1 


GRADUATE CHEMIST, METALLURGISI 
or Chemical Engineer required, to deal with prob. 
lems relating to the installation of electroplating 
plant and process control Applicants must have 
completed military service and be willing to travel 
~-Apply, Electro-Chemical Engineering Co „Ltd 
161 Queens Road Weybridge Surrey * 


LADY CHEMIST, GRADUATE OR HNC. 
required for analysis of electroplating and alliec 
solutions —Apply, Electro-Chemical Engineering 
Co Ltd, 161 Queens Road Weybridge Surrey 


PHILIPS BALHAM WORKS LTD, 4: 
Nighungale Lane, S W 12, requires Graduate ik 
Electrical Engineering or Physics preferably witt 
experience in electronics for development ol 
nucleonic instruments Permanent appointment 
with excellent prospects —Applications should be 
— to the Personnel Officer at the above 
address 
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. 
FE ASSOCIATED ETHYL COMPANY 
ited has vacancies for CHEMICAL ENGIN- 
S The work is concerned with the develop- 
t, co-ordination and commussioning of modifi- 
ms and new engineering projects Experience 
hlonne would be an advantage for one of the 


s 

ppheants should have at least three years’ 
rience in Chemical Plants and should possess 
ifications equivalent to Corporate Membership 
16 Institution of Chemical Engineers 

U positions are permanent and progressive 
a Company Pension Scheme js available 
nes paid will be ın accordance with age, ex- 
»nce and qualifications 

pplications, giving full details of the above 
ld be made to The Deputy Manager— 
onnel, The Associated Ethyl Company 
ited, Ellesmere Port, Cheshire 


OUNG CHEMIST REQUIRED BY PRO- 
sive firm of Canners for their Scottish 
nenes Experienced quality control mm fruit 
vegetable canning Excellent opportunity for 
le man Reply im strict confidence with full 
ils and salary range —Box 678, T G Scott 
Son, Ltd , 143-147 Regent St, London, W 1 


"UALIFIED CHIEF CHEMIST REQUIRED 
progressive Company Canning Fruit and Vege- 
es Experience in quality control essential 
ellent prospect for first-class man, having the 
ity to develop new lines State salary required, 
erence and qualifications —~Fullest details in 
zt confidence, to Box 679, T G Scott and 
1, Ltd , 143-147 Regent Street, London W 1 


CIENTIFIC PUBLISHERS IN LONDON 
e an editorial vacancy Applicants should 
e a science degree, or equivalent, and wide 
jer than specialized interests Some training 
editorial or liaison work would be an advan- 
2 Pension scheme —Apply, giving full par- 
Wars, and salary range expected, to Box 680, 
G Scott and Son, Ltd, 143-147 Regent Street 
adon, W 1 


\ YOUNG GRADUATE IN PHYSICS IS 
mred to work at Ilford Limited, Watford, on 
. physical aspects of photographic problems, in 
ticular those associated with the photographic 
sect of X-rays and y-rays —Apply in writing to 
search Durector, Tord Limited, „Ilford, Essex 


NATURE 


coxevu 








NELSON RESEARCH 
LABORATORIES 


ENGLISH ELECTRIC CO LTD, 
STAFFORD 


have a vacancy for a PHYSICIST having 
an interest in solid state physics and elec- 
tronics, to work on the fundamental proper- 
ties and applications of materials suitable for 
use in electronic storage devices 


An honours degree and some research 
experience are deswable 


Salary at present-day levels 1n accordance 
with age and qualifications Please reply to 
Department CPS, 336-7 Strand, W C2, 
quotmg Ref 1353B 





APPARATUS ENGINEERS STANDARD 
Telephones and Cables Ltd have vacancies for 
Apparatus Engineers in the fields of electro- 
acoustics telephone exchange switching apparatus 
and electronics switching designs and develop- 
ments The work 1s varied and involves carrying 
through designs and developments to the pro- 
duction stage, together with associated laboratory 
and investigational work An engineering or 
physics degree is desirable, bat higher national 
certificate standard will be considered Salaries 
will be paid according to age, qualifications and 
experience — Write in confidence, giving full par- 
ticulars to Personnel Manager, Oakleigh Road 
New Southgate, N 11 


COOKE, TROUGHTON & SIMMS LTD, 
have a vacancy for an Optical Designer at their 
York factory Preference would be given to a 
graduate aged 28-35 with the Imperial College 
Diploma in Technical Optics The salary would 
be commensurate with qualifications and experi- 
ence —Apply m writing to the Personnel Officer, 
oe Troughton and Simms Ltd, Haxby Road, 

or 





Individually Tested 
and Guaranteed 
(A E R E Harwell approved) 


VACU UM M New Catalogue on request to 


Harlow 


STOPCOCKS boa Mai meas 


HARLOW 
24108 


« 4 4 4 GRATICULES 


We are now using so many modern methods of processing 
scales, masks and other graticules on glass that we can find 
a solution to most glass engraving and printing problems, 


MONSANTO CHEMICALS, LIMITED, WILL 
shortly have two vacancies for Graduates in the 
Sales Development Group in London (D A 
Chemist, Physicist or Engineer, aged 28 to 33 
years, having an interest and preferably some ex- 
perience in technical selling to a vanety of im 
dustries (2) An Economust, aged 24 to 30 years, 
with some industrial or commercial experience, 
preferably 1n the chemucal industry, to establish 
a forecasting section within the group Both 
positions are permanent and pensionable, and may 
involve travel — Substantial salaries will be offered 
and there are excellent opportunities —Apply in 
wrtng in the first instance, giving full details of 
age, education, traimng and experience, to the 
Chief Personnel Officer, Monsanto Chemicals, 
Limited, 8 Waterloo Place, London SW 1 


PHYSICIST OR PHYSICAL CHEMIST RE- 
quired for the new Mullard Magnetic Materials 
Factory at Crossens, Southport Applicants 
should be interested in the solid state Work n- 
volves research and development in the field of 
magnetic ceramics, and offers good prospects 
Successful applicant will be required to work at 
Blackburn initiallp during which. period lodging 
allowances and expenses will be paid —Apply to 
the Works Personnel Officer, Mullard Blackburn 
Works Ltd, Phihps Road, Blackburn, Lancs, 
giving fullest details and quoting ref SO/ML/2 


ANALYTICAL CHEMIST REQUIRED BY A 
company manufacturing cosmetic preparations 
The successful applicant would be required to 
undertake teresting work dealing with oils, fats 
waxes and detergents The main requirement is a 
practical knowledge of analytical techniques and 
a degree or ARIC would be an additional ad- 
vantage The starting salary will be in accord- 
ance with qualifications and experience and there 
are good prospects for the right applicant The 
company operates a pension scheme —Applica- 
ticns, which will be treated in confidence, should 
be addressed to the Personnel Manager County 
Laboratories Ltd, Honeypot Lane, Stanmore, 
Middlesex 


GLASSBLOWER WITH EXPERIENCE RE- 
quired by Cambridge Laboratory Furnishers 
Good pay for suitable candidate —Box 670, T G 
Scott and Son Ltd, 143-147 Regent Street, 
London, W 1 2 











The new 
Aperiodic 
Balance, 
using 


FLUID 


Damping. 
+ 


Fast, 
Positive 
Settlement. 


PATON HAWKSLEY 


ROCKHILL LABORATORIES, KEYNSHAM, SOMERSET 
Offices: 389 Archway Rd, London, N 6 KEYNSHAM 2364 


OPTICAL FLATS & PROOF PLATES 


Your requirements may be listed in our Lens 
and Prism Leaflet but, 1f not, we would be 
glad to quote for making to specification. 


Qur illustrated leaflets are available on 
request. Listed are many Second-Hand 
and Ex-Government items of Photographic, 
Optical and Scientific interest. 


CHARLES FRANK 


Instrument Makers and Dealers since 1907 
67/73, SALTMARKET, GLASGOW, Cc. 
Phone’ Bell 2106 and 2107 


+ ^ 


Metal case of 
modern design 


Ask for particulars of the 
“CRESTA I” 
Aperiodic Balance. 


Sole manufacturers : 


WILLIAM A. WEBB, LTD. 
l-9 PERRYMANS FARM ROAD 
NEWBURY PARK, ILFORD, ESSEX 
who will gladly send detalls on request 


Grams * Accuracy, Ilford 


Phone 1 
VALentine 6370 Cables * Accuracy, llford 
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ELECTRICAL ENGINEER JS RE 
quired “by a well-known chemical concern 
m the North-west of England, to take 
charge of the electrical department at one 
of ther large factories The department 
is responsible for all transforming equip- 
ment and medium voltage distribution 
system is installed m the factory Candi 


dates should be between 35 to 40 years of 
age and have graduate or equivalent quahfi- 


cations in electrica! engireermg At least 
eight to ten years’ industrial experience js 
essential, together with experience of man- 
agement Salary will be commensurate with 
qualificauons —Box 672, T G Scott and 
Son, Ltd, 143-147 Regent Street, London, 
Wi 





GRADUATES IN MATHEMATICS (FEMALE) 
required for the detailed analysis and tabula- 
uon of experimental data Previous experience 
not necessary —Applicants should write, giving 
full details to Personne! Department (E D /129), 
EMI Eng Dev Ltd, Hayes, Middlesex 


~ A PHYSICIST IS REQUIRED TO FILL AN 
important post as Leader of a large Research 
Group on Sold State Physics He would be 
engaged solely on research and would work 
directly with the Chief Scientist, he would not be 
concerned with development The type of man 
envisaged 1s one having a well established reputa- 
tion in the field of solid state physics and the 
salary offered would be commensurate with this 
—Application should be made to the Director, 
Research Laboratories of the General Electric 
Company Ltd, Wembley, Middlesex (Ref 
RLH/21) 
€—————————— 

PLANT MANAGER REQUIRED FOR EX- 
traction Plant in East Africa Applicants should 
have chemical engineering knowledge and be 
capable of controlling European and native labour 
Responsible for plant installations and general 
maintenance Must be conscientious and uader- 
take control of plant process Salary from £1 500 
upwards according to experience Home leave, 
pension and bonus schemes —Write Box '* MR/ 
49," c/o 95 Bishopsgate, EC2 


———M 
AERODYNAMICISTS WITH A GOOD DE- 
gree and several years’ experience in aircraft or 
missile industry, required to work on a wide 
variety of dynamics problems associated with 
major guided weapon development — Aerodynami- 
cists with a degree or equivalent qualification, 
preferably with several years’ experience in ai- 
craft or missile industry required to work on 
analysis and development of flight trials of above 
weapon Competitive salaries paid for right men 
—Piease write in detail, quoting Ref 119, to The 
Personnel Manager (Technical Employment), de 
Havilland Propellers Ltd, Hatfield, Herts 


APPLIGATIONS ARE INVITED FROM 
Physicists with degrees or their equivalent, for re- 
Search into machining problems associated with 
the manufacture of large steam and gas turb:nes 
—Apply, quoting reference TJ and stating age, 
qualificatiors and experience, to the Director of 


Research, The British Thomson-Houston Co Ltd, 
Rugby 


—— M — — 

ELECTRONIC ENGINEERS WITH DE- 
grees in physics or engineering required for m- 
portant and interesting work on the research and 
development of special equipment Good oppor- 
tunity and high salary rate —Write to Managing 


Been, Microcell Ltd, 56 Kingsway, London, 
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Advertisers please note You must add 
“ Apply Employment Exchange" unless the 
employment advertised or the workers re- 


quired are excepted under the Notification of 
Vacancies Order. 





THE RESEARCH LABORATORIES OF A 
large chemical manufacturing organization invite 
applications for progressive posts on their scien- 
tific staff The laboratories are well equipped to 
undertake research by the latest techniques Ap- 
plants should preferably have an honours degree 
or equivalent and be interested m investigational 
work This work is related to a wide field of 
manufacturing operations and to product develop- 
ment primarily in connection with titanium and 
its compounds and particularly the oxide Op- 
portunities exist for those wishing to specialize in 
analytical, inorganic or physical chemistry, applied 
chemistry, metallurgy, physics or process develop- 
meat Some of the vacancies will be of interest 
to students or qualified National Servicemen in 
their final year The company operates a pension 
Scheme and prospects and conditions of employ- 
ment are very good The commencing salary will 
be £500 to £950 per annum, depending on experi- 
ence and qualifications All applications will be 
treated 1n strict confidence —Those interested may 
obtain application forms and further information 
from The Research Controller, The Research 
Laboratories Laporte Titamum Limited, Kings- 
way, Luton, Beds 


RESEARCH AND DEVELOPMENT ENGIN- 
eers are required for work on Electronic Switch- 
ing, Computing and Control Apparatus Appl- 
cants should preferably have had experience of 
one or more of the above A good university 
degree in engineering or physics would be an ad- 
vantage Further vacancies exist for Jumor En- 
gineers and Technical Assistants Excellent 
opportumties for advancement 10 more senior 
pomuons Startmg salary, according to qualifica- 
trons and experience, will be in the range of £400 
to £1,100 per annum The Company operates a 
superannuation scheme and offers attractive work- 
ing conditions with generous holiday and leave 
arrangements, and good social and recreational 
facilities —All applications will be dealt with in 
confidence and should be addressed to the Direc- 
tor of Research, British Telecommunications Re- 
search Ltd, Taplow Court, Taplow, Bucks 


GRANTS & SCHOLARSHIPS 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
ENGLISH ELECTRIC COMPANY'S 
BURSARIES IN HYDRO-POWER 
ENGINEERING 

Notice 1s hereby given that a number of English 
Electric Company Bursars in Hydro-power En- 
gineering will be elected in June, 1955 The 
Bursaries are of the value of £250 for one year, 
tenable for postgraduate study in the Civil Engin- 
ecring Department of the Imperial College 
Bursars pay the appropriate College tuition fee 
The Bursaries will be recommended for supple- 
mentation by the Ministry of Education Bursars 
who successfully complete the course will be 
eligible for the award of the Diploma of the 
Imperial College (DIC) 

Candidates should have an honours degree in 
Engineering or an equivalent qualification, and 
applications should be received before June 1, 
1955, by the Deputy Registrar, City and Guilds 
College, Exhibition. Road, Londen, S W 7, from 
whom further details may be obtained 


UNIVERSITY OF SOUTHAMPTON 
ESSO RESEARCH STUDENTSHIP 
Applications are invited from men who hold or 
expect to hold a good university degree, with 
chemistry as principal subject, for a research 
studentship in chemustry, endowed by the Esso 
Petroleum Co Ltd, at £350 per annum, to com- 

mence October 1, 1955 

Candidates should apply to the Professor of 
Chemistry from whom further particulars can 
be obtained, before May 14 











GAS COUNCIL 
RESEARCH SCHOLARSHIPS  / 

The Gas Council invites applications for, f 
Research Scholarships from graduates or pr 
pective graduates in physics, chemistry or enf 
eering at British umversities The scholarsh. 
will be awarded for a period of three years frc 
September 1, 1955, and the universities ın wht 
they will be tenable are as follows Univers: 
of Oxford, Departments of Chemistry , Univers: 
of Cambridge, Department of Chemical Engi 


eenng, University of London, Departme 
of Chemical Engineering at either t 
Imperial College of Science and Tec 
nology or University College, Universi 


of Birmingham, Department of Chemical Engi 
eering, University of Glasgow, Department 
Chemistry The subject proposed for resear 
must afford scope for original work and be 
a character approved by the Research Committ 
of the Gas Council, which is interested in pro 
lems related to the manufacture distribution | 
use of gas Each scholarship will carry : 
allowance at the rate of £350 a year, togeth 
with the payment of unjversity and college fec 

Particulars and application forms may be o 
tained from the Secretary, The Gas Council, 
Grosvenor Place, London, S'W 1, or from tl 
Head of any one of the University Departmen 
named above Applications should be subnartt: 
on or before April 15, 1955 to the Secretary TI 
Gas Council, or, if the candidate 1s a student. 
one of the University Departments named abov 
to the Head of that Department 


UNIVERSITY OF SHEFFIELD 
ELLISON RESEARCH FELLOWSHIPS of 
least £260 pa with remission of fees for researc 
in chemistry or physics Tenable for three yea 
from October 1, 1955 Open to graduates « 
British untversities Full particulars can be ol 
tained from the undersigned, to whom applic: 
tions should be sent not later than June 12, 195: 
A RESEARCH SCHOLARSHIP of £350 pa fc 
research work connected with the chemistry c 
amino-acids, peptides and proteins Tenab) 
from October, 1955, and renewable, subject t 
satisfactory progress, up to a period of three year 

Applications, giving full particulars of qualifict 
tions and the names of two referees, must t 
made to the undersigned not later than June : 


1955 
A W CHAPMAN, . 
Registrar 


FOR SALE AND WANTED 


FOR SALE, 264 PAIRS PETRI DISHES 
Czechoslovakian External diameter of top ar 
proximately 88 mm What offers ?—Horlick: 
Ltd, Slough, Bucks 


MISCELLANEOUS 


MURDOCH TRUST 


For the BENEFIT of INDIGENT BACHELOR 
and WIDOWERS of good character, over 55 yeat 
of age, who have done “ something " m the wa 
of promoting or helping some branch of Science 

Donations or pensions may be granted t 
persons who comply with these conditions 

For particulars, apply to MESSRS SHEE 
HERD & WEDDERBURN, WS, 16 Charlott 
Square, Edinburgh, 2 


CONFERENCES, FIRST-CLASS ACCOMMO 
dation (single rooms) and catering, with ampl 
lecture rooms etc available September an 
Christmas, 1955, and Easter, 1956 Descriptiv 
brochure —Apply, Warden, The College of Aero 
nautics Cranfield, Bletchley, Bucks 


TECHNICAL SERVICES BUREAU SPECIAL 
1ZeS 1n services to scientific and technical authors 
Preparing MS for press, indexing, proof-reading 
translations secretarial work —17 Chílord Road 
New Barnet Herts BARnet 4730 


SCIENTIFIC BOOKS OLD, RARE, OUT 
of-print List free —Walford, 186 Upper Street 
London, N1 . 
































BOUGHT 
FOR 
CASH 


Opposite Gray's Inn Road. 


Secondhand Microscopes 


IN EXCHANGE 
CLARKSON’S 338 High Holborn, W C1 





OR 
TAKEN 


Ask for list SIGMA 8 


‘Phone HOLborn 2149 





T.P.N. teipnospropyetpine NUCLEOTIDE 
FROM LIVER OR 
and other SIGMA brand products are now available , 


YEAST 


GEORGE T. GURR LTD. 
136-138 NEW KINGS RD, LONDON, S W.6 
The Microscopical Stain People 
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EXTRACTION UNITS 


(Patented) 


Electrothermal offers the most efficient and up to date 
equipment for Soxhlet and other tests. Available from 
your usual Laboratory Supplier In standard 3 and 6 
test units—flask capacity 100 m! — 1000 ml. Non- 
standard apparatus built to specification 


Write for leaflet today 
Safe, efficient and economical in use. 


Electrothermal Engineering Ltd. 


270 NEVILLE ROAD, LONDON, E.7 Telephone GRAngewoed 0055 | 
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[Dulsometet- 


Trade Mark 


McLEOD GAUGE 
TYPE *G^  ' 
with 
REPLACEABLE HEAD 
* The only breakable part 1s the 
Demountable standard Head. 


*‘O’ Ring Sealed Vacuum 
Unions. 

* Lightweight but rigid con- 
struction. All Metal Frame. 

* Metal Barometric Tube. 

X Plunger operated giving fine 
control and easy operation. 

* Hard Gloss Finish. 


* Standard Ranges: .1—.00001 
M/M. 1io—ori M/M. 













Advertisement No 3370 









oulsometer Engineering C'E 
, | 7 tine Elms lronworks, Reading. 
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Zeiss instruments of 
all types repaired and 
overhauled by 


Zeiss-trained technicians 


DEGENHARDT & CO. LTD. 


32 MADDOX STREET, LONDON, W.1 
Mayfair 6639 


SOLE ZEISS AGENTS FOR GT, BRITAIN 
AND N IRELAND 
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You get constant speed 
mixing against load 
variation 


with the 
Chemix 
Major 


For quick and efficient 
mixing of liquids or 
paste material For 
100/110 or 
volts AC 
stock One example 
from our comprehensive 
range of mixers for 
Laboratory and industrial 
purposes Send for illus- 
trated catalogue 


b oea 


F.a R.M. HARRIS cbirwinexan) LTD. 


Chemical Engineers 


17-18 DOE STREET - BIRMINGHAM + 4 


Telephone CENtral 5585 


In association with J K Innes & Co Ltd, Laws Lane, Carlisle 
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STEREOSCOPIC 
MICROSCOPE 
on Bench Stand 





READING TELESCOPE 
Focuses 4 ft. to infinity 


For further details please write for 





illustrated leaflets 
Metron Works 





OF HOLBORN, LUVOAEST. 1765 


* Purley Way 
Croydon > Surrey (Croydon 6644/9822) 


Showrooms: 244 High Holborn * London * WC1 (Holborn 1427/4004) 
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Pu s 


— NEVILLE BROWN 


IF YOU WANT TO PROJECT 


35mm. film strips, 2"x 2" or 34x 32" slides, 
Continental slides, micro slides, specimens, 
models, drawings, blueprints, photographs, 
graphs, etc., elc... 


THERE IS ONLY 
ONE ANSWER 


"EPIVISOR" 


(Registered Trade Mark) 
EPIDIASCOPE 








This versatile instrument enables you to project 
greatly enlarged and perfectly defined 1mages of flat 
and solid objects, as well as film strips and slides. It 1s 
indispensable in research and in training. Full details 
will gladly be sent on request, together with the name of 
your nearest dealer, who will be pleased to demonstrate. 


Sole Wholesale Distributors 
& CO. LTD., 77 NEWMAN ST, LONDON, W. 
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`“ Minimum — 
Manufacturers of cost 
optical elements for Maximum 


laboratories and efficiency 


instrument makers 


x 


M. Bender (Northern) Ltd. 


Optical Works— 

5.21, High Friar Street, 

Newcastle upon Tyne, 1. 
Tel 2-4005/6 














Specific Gravity RAYMAX 60 


Fluids X-RAY DIFFRACTION UNIT 


A leaflet will give details of the heavy The new RAYMAX 60 Unit, comprising a 
NIME è compact 3-piece assembly—occupying minimum 
liquids stocked for flotation tests. space—incorporates a continuously evacuated 
x-ray tube with demountable target tips, 


windows and cathode assembly, providing at 
which you mix as required, or in sets of the minimum initial. cost, diffraction facilities 


mixtures at quite small subdivisions of which can be extended, as required, for wider 
i service and specialised techniques 
density. 


They are available as plain substances 


Write or ring for further details 


RAYNER 


100 NEW BOND STREET, LONDON, W 1 NEWTON VICTOR LID 
Telephone GRO 5081 132 LONG ACRE, LONDON WC2 COVENT GARDEN 086! 


MEHSER OF THE A E i, GROUP OF COMPANIES 


Please ask us to send a copy 
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“STABILISED POWER SUPPLY UNIT ` 
~ -ror PHOTO-MULTIPLIERS __ 





Ediswan now have available a new stabilised power supply unit” 
which has been specially designed to feed Photo-Multiphers - 
It 1s particularly suitable as a supply unit for Ediswan Mazda 
Photo-Multipliers type 27 M1, 27 M2 and 27 M3. 










BRIEF SPECIFICATION — Type R 1184 








RIPPLE 





INPUT OUTPUT STABILITY |OUTPUT RESISTANCE 





High stability low ripple A 10% change in mains 
DC supply variable be- input voltage results in a 
200-250 v,40-100c ps tween 300 and 1,100 volts change of less than 01% | Approximately 1,500 ohms 
Max current 2mA Pos between 1,100 volts and 
or neg may be earthed 600 volts output 








Less than 0012 RMS 





MOUNTING The Unutis suttable for standard rack mounting or for bench use Bench Stands are available 


«l^ 
"AN PRICE — £48 


Further information is available on request 


EDISWAN —. 


RADIO DIVISION * THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W C 2. Telephone Gerrard 8660 Telegrams Ediswan, Westcent, London 
Member of the A EI Group of Companies 


y 





SPII5 
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“The Tiger that lurks in the skies" 
... will FLUOROCARBONS be the answer? 


“ Fire ”, the tiger of the skyways has not yet been banished from aircraft — and scientists the world 
over are still seeking a complete solution to this menace Fluorocarbons may well provide the answer 
and would seem to offer the highest possibilities of evolving completely fire-proof aircraft 
Investigations have shown that Fluorocarbon liquids can replace the inflammable fluids at present 
used in hydraulic control systems and de-icing equipment — Lubricants too can be made of 
Fluorocarbons—1n addition, the application of Fluorocarbons to high speed bearings and 
inflammable paints 1s well within the bounds of possibility 


ANHYDROUS HYDROFLUORIC ACID HYDROFLUORIC ACID 
BORON TRIFLUORIDE * BENZOTRIFLUORIDE - FLUOSULPHONIC ACID 


The above compounds are of great value in the manufacture of fluorinated materials and are 
available 1n commercial quantities Industrial applications include catalysts, lubricants, plastics 


and specialised welding 
Should you have any problems or theortes on these or any other applications please consult us 


[Prenar fueiine 


UKMEMBER Of THE CONSOLIDATED ZINC CORPORATION UMITED 


PIONEERS IN FLUORINE DEYELOPMENT 


IMPERIAL SMELTING CORPORATION (SALES) LTD 37 DOVER STREET LONDON 
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HAWKSLEY’S——— 


BRITISH MADE 


HAEMACYTOMETERS 
HAEMOGLOBINOMETERS 
SEDIMENTOMETERS 


and other apparatus for 


BLOOD DIAGNOSIS 


COLORIMETERS 


McMaster 
WORM EGG COUNTING CHAMBERS 


EEL WORM COUNTING CHAMBERS 


Distributors for Great Britain of 


COOKE MICROSCOPES 


British made by Cooke, Troughton & Simms, Ltd 


HELBER (Bacteria) 
d 











M a 


MANNERS "(Eosinophil) 
COUNTING CHAMBERS . | 


ICM OE E 
HAWKSLEY & SONS LTD. 
17 NEW „CAVENDISH STREET, LONDON, W.i 
Telephone WELbeck 3859 Telegrams "Diffract, Wesdo, kendon 








recuwe TEMPUNIT / 


The Techne Tempunit 15 a self- 


GREENS PURE 
FILTER |PAP ERS ibt 


ture control for fitting to any 
vessel 





s * Indicating Thermostat. 


For all purposes * Patented pneumatic 





control. 
n n * +.05°C, in unlagged' 
n [3 gallon bath, @ 45°C. 
. . i * Circulation to external 
Write for price list NG apparatus. 
i * Brushless silent motor. 
+ * Rugged solld drawn 
1000 W heater. 
Sole and original makers: * Efficient four-bladed 
stirrer, 
J. BARCHAM GREEN Lr». 
" i 
Maidstone * England x TECHNE (CAMBRIDGE) LTD i 


DUXFORD - CAMBRIDGE - ENGLAND 
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